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CHAPTER-10 GASEOUS EXCHANGE

10.1 GASEOUS EXCHANGE IN PLANTS

LONG QUESTIONSSESN

Q.1  Describe gaseous exchange in plants.. (K.B; ' (R 2016)
OFK L |
How do the different parts nf h pl: 1n 20 :iy ey chwae JAases W|th the environment?
! (Understanding the Concept Q.1)
Ans: | o Lii'iLlS_L X.LHN\IGE IN PLANTS
DefInItIOI B
“Exe cnge of gasos arrong plants and their environments, is termed as gaseous exchange in
. plame
s Osas and Organ Systems:
~ Plants have no organs or organ systems for the exchange of gases with the environment.
Every cell of the plant body exchanges gases with the environment by its own.
But following parts and structures are used for the gaseous exchange in plants.
Through Stomata:
The leaves and young stems have stomata in their epidermis. The gaseous exchange occurs
through these stomata.
Through Air Spaces:
The inner cells of leaves (mesophyll
cells) and stems also have air spaces
among them, which help in the ]
exchange of gases. .
Through Cuticle: - ’Q
In young stems and leaves, some
gaseous exchange also occurs through

Cuticle
Upper epidermis

. . . . Stomd Air Les s
the cuticle which is present over their Fiqure: Gaseous Exchange in a Leaf

epidermis.
Situations in Plants Life:
Leaf cells face two situations.
e During day time
e During night time
During Day Time:
During the day time, when the mesophyll cells of leaves are carrying out photosynthesis and
respiration side by side, the oxygen produced in photosynthesis is utilized in cellular

respiration. Similarly, the carbon dioxide produced during cellular respiration is utlllzed |n o

photosynthesis. P
During Night Time: — [\ [
During night, when there is no photosynthesisioccurring -the 1€ar.cells (jet Qxy/g -yt tive
environment and release carbon dl’]mde thr')uq .~tomata “ |\~
Through Lenticels:
In-woody stems and mature, out’, _t1e entl.e surfa 20-S cove-‘:d by bark which is
|mperV|ru° 0 Jaseso *Watel 'Eﬂe erticels | a.mw airto pass through them.
Lenticels= \
The poreg iy the| Iayc,r 01 bar< are called as lenticels.
'_ggalumﬁm ipels:-
. T 'nt ‘gels-are found on stems and slightly more raised than the general surface of the
SN Y stegh.-
J ' )~ Through Roots:
Gases diffuse in and out of the general surface of the young roots. The gases are found in
the soil surrounding the roots.
Aquatic Plants:
The aquatic plants get the oxygen dissolved in water and release carbon dioxide in the water.

BIOLOGY-10 2



CHAPTER-10 GASEOUS EXCHANGE

Q.1
Ans:

Q.2
Ans:

Ans:

Q5
Ans:
Q.6
Ans:

Q.7
Ans:

~
).1>%

[ A,

\. Q.9
Ans:

Q.10
Ans:

SHORT QUESTIONS
What are stomata? (K.B) ] L GRW 20i%
STOMATA. ’ '
Stomata are the small openings in the edicermis f | €avis and voLINY srefns fnr gace\)m exchange
Define cellular respiration. (K B) i |
CELLULARRESPIRATION (MTN 2015)

Deflnltlo.,
“Cellular respiracinniis the NJU:SS in Whlch the C-H bonds in food are broken by oxidation
regutlions reecticns and energy is transformed into ATP.”

3. |Dafiric' gaseous exchange. (K.B)

ASE EXCHANGE

Definition:
“Taking in oxygen and giving out of carbon dioxide is termed as gaseous exchange.”
Difference between breathing and cellular respiration. (K.B) (GRW 2015, LHR 2015)

DIFFERENTIATTION
The differences between breathing and cellular respiration are as follows:

Breathing Cellular Respiration

e The process through which animals | ¢ The process in which the carbon-

take air in their bodies to get oxygen hydrogen bonds in the food are
from it and then give out the air for broken by oxidation reduction
getting rid of carbon dioxide is called reactions and the energy is
breathing. transformed into ATP is called

cellular respiration.
e Breathing is only the mechanical or | ¢ Respiration involves the mechanical

physical process for the exchange of and the bio chemical processes.
gases.
e No energy is produced. e Energy is produced in the form of
ATP.
e |t occurs at organ system level and | e It occurs at cell level.
respiratory system is involved. < ' J

How gaseous exchange occurs in young steim; and leaves? /U B\(GE"\A zdl+ JRV O1Ey
Page no 02. L BiER '
What are lenticels? Descrlbn 1nf|r f Jn io 1. (K B) ‘o ' (GR‘;V 2015, 17 LHR 2015, 17)

Pagenof‘z | ¢ \ A

How gasmL'< e> che nqe “rake> Jolacn 1 young roots’P (U.B)

Page g 04. 1 .

MV g aseas eAehange takes place in agquatic plants? (U.B)

Page no 02.

Define cuticle. (K.B) (GRW 2016)
Page no 02.

How can you find out location of lenticels on stem of plants? (U.B)

Page no 02.

BIOLOGY-10 3



CHAPTER-10 GASEOUS EXCHANGE

10.1 MULTIPLE CHOICE QUESTIONS
1. Which of the following do not contain C-H bonds? (U.B)

(A) Carbohydrates (B) Proteins
(C) Vitamins - \D) Minesais :

2. Which bonds in food are brgien during. deatuor -reduiction, ry ac.!o 1s? (A. B)
(A) C-H . | (B) G-
(C) C O ) i \.J\ (—u

3. Which pi: eess's O[S durmg mgh* tiate’ (U.B)
(A) Respitiaticn | (B) Breathing
(CYGageols eychiangs (D) Photosynthesis

< Ccr‘:cl% Gs<idation of food requires the presence of: (K.B)

' J | (A5 Oxygen (B) Nitrogen
' (C) Hydrogen (D) CO,

5. Respiration is a: (K.B)
(A) Physical process (B) Bio-chemical process
(C) Mechanical process (D) Geo-chemical process

6. In plants, the gaseous exchange occurs through: (K.B)
(A) Stomata (B) Cuticle
(C) Lenticels (D) All of these

7. The process that takes place during day time in plants to produce food: (U.B)
(A) Respiration (B) Breathing
(C) Gaseous exchange (D) Photosynthesis

8. In woody stem and mature roots, the entire surface is covered by: (K.B)
(A) Wood (B) Bark
(C) Cambium (D) Lenticels

9. Stomata are frequently present on: (K.B) (LHR 2016)
(A) Upper side of leaf (B) Lower side of leaf
(C) Both sides of leaf (D) Stem

10.  The gas produced in mesophyll cells as by product during day time is called: (K.B)
(LHR 2016, GRW 2013)

(A) Carbon dioxide (B) Oxygen
(C) Nitrogen (D) Ammonia
11.  The oxygen produced in photosynthesis is utilized in : (U.B)
(A) Cellular respiration in plants (B) Cellular respiration in animals
(C) Cellular respiration in Fungi & bacteria (D) All of these i
12.  Slightly raised structure of stem is : (K.B) o
(A) Stomata (B)Bark .~ N
(C) Lenticels Dy, Cambiun, (1 N | o~
13. Most of the gaseous excharige,in a le=f ogcurs ihraugh) K B | (SWL 2015)
(A) Stomata__ BYFAR (E) (Geneial Sk face '
(C) Cutiqiey | |\ " "} © V(D) Lenicels
14, In young Ztams end Teaves 5, yome o\teus exchange also occurs through which
IS present over the ep’ de rinit: {x.B) (LHR 2016)
LATEDtex) L} )i (B) Endodermis
o] @ etlias— (D) Stomata
; J [ 15[ EI'KI'.E?quatics plants get the dissolved in water and release in the water:
(A) Nitrogen, Carbon dioxide (B) Carbon monoxide, oxygen
(C) Oxygen, Carbon dioxide (D) Hydrogen, oxygen

BIOLOGY-10 4



CHAPTER-10 GASEOUS EXCHANGE

Q.1
Ans:

10.2 GASEOUS EXCHANGE IN HUMANS T

LONG QUESTIONSHISEONE

Discuss air passageway in humans & B)
Definition:
“Takingm ¢ Xy gen i@ mvrn out '\f Lar bon d nXide'is termed as gaseous exchange.”
Explanatioi.
In humarns &na, ‘other 1|3“.e| anlmals the exchange of gases is carried out by the
regpijatory syotent
Thel Fesnan respiratory system consists of two parts:
e The air passageway
e The lungs
The Air Passageway:

The air passageway consists of the —
parts through which the outside air cavity
comes in the lungs and after the )
. . Nostril
exchange of gases it goes out. This Oral cavity
passage of air consists of the Epiglottis .
following parts: Cladiia
e External Nostrils n Hremechl
e Nasal cavity P e
e Internal Nostrils e
e Pharynx
b I—arynx Bronchioles
e Trachea
e Bronchi
e Bronchioles
e Alveolar Ducts
e Alveoli Figure: The Air Passageway and the Lungs

External Nostrils:
The nasal cavity opens to the outside through the openings called external nostrlls

Nasal Cavity: \
The nose encloses the nasal cavity. The nasal cavity is divided inte 1WJ pur‘tlc ns bJ/ ik,
Each portion is lined by fine hairs ard muchus widn Filter the, Gust r)art.doc {zdm the air.
The mucous also moistens @i warss the ncqami. 1g auriand! keeps its temperature nearly
equal to that of the body -

Internal/Noutrils: y | WA
The nasal Cavity 606’1‘ n*o pf arym\ Vi ieans of two small openings called internal nostrils.

Pharynx:| |\
Fhammx it ¢ Tlus\,ular passage and is common to both food and air. It extends to the

N 'op_!s 1ing of oesophagus and the larynx.
~Larynx:

The air goes from the pharynx into the larynx. The larynx is the box made of cartilage. It is
present between pharynx and trachea. It is also called as voice box.

Glottis:

Glottis is a narrow opening at the floor of the pharynx which leads into larynx.

BIOLOGY-10 5



CHAPTER-10 GASEOUS EXCHANGE

Q.2

Ans:

A [dndl t.‘@. rignciung is bigger with three lobes. /
N E|é.StiCit)[: Figure: Lungs and Pleural Membranes

Epiglottis:
The glottis is guarded by a flap of tissue called the epiglottis.

Vocal Cords: s |

Two pairs of fibrous bands called vocal corils are e iciiad scrost the I°1r v irag vocal
cords vibrate when the air passes through th' m, This iliratihn pL oGiichs seands.

Trachea:

Larynx csatinues to the-tirashes,/ wiich isialse cailed a3 wmdplpe. Itis about 12 cm long tube
which lies-in'froint oF the Hescphiaguz, Tirere-are C-shaped cartilaginous rings in the wall of
trachea. The ;artilages ke'-‘p the'trachea from collapsing even when there is no air in it.
Broachi:

Qi eril2iing-ine chest cavity, the trachea divides into two smaller tubes called bronchi. The

_Isirigular of bronchi is bronchus. The bronchi also have cartilaginous plates in their walls. Each

bronchus enters into the lung of its side and then divides into smaller branches.
Bronchioles:
The bronchi continue dividing in the lungs until they make several fine tubes called bronchioles.
Alveolar Ducts:
The bronchioles progressively lose the cartilage and they become narrower. The
bronchioles end as fine tubules called the alveolar ducts.
Alveoli:
Each alveolar duct opens into a cluster of pouches called alveoli. The alveoli form the
respiratory surface in human body. Each alveolus is a sac like structure lined by a single
layer of epithelial cells. It is bound on the outside by a network of capillaries.
Working of Lungs:
The pulmonary artery from the heart containing deoxygenated blood enters the lungs and
branches into arterioles and then into capillaries which surround the alveoli. These then join
together to form the venules which form pulmonary vein. The pulmonary vein carries the
oxygenated blood back to the heart.
Describe structure of lungs. (K.B)

THE L UNGS

Definition:
“Muscular, spongy and elastic organs used for the gaseous exchange in higher animals are
called lungs”. All the alveoli on one side constitute a lung.”
There is a pair of lung in the thoracic cavity.

STRUCTURE OF LUNGS
Ribs and Intercoastal Muscles:

|4, -

The chest wall is made up of 12 pairs of ribs &nll = "= % W (0 Ao
the rib muscles called the |ntercsastal muiscles— | A dande Wewpal ™y [ .
Dlaghragm I \ Y| imefnblase —— Lung tissue

iscllar struciure, Sal Fragih |
A thick it cular strugilre. Galt id{ap ;raw ) uter Ploural .
is present:salow, Lhe fyngs) || N oL membrane = [ ;
Stze. - Fluid

Theief lurg s S|I].‘“y smaller and has two lobes

The lungs are spongy and elastic organs.
Presence of Blood Vessels:
The lungs also have blood vessels that are the branches of pulmonary arteries and veins.

BIOLOGY-10 6



CHAPTER-10 GASEOUS EXCHANGE

Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

N [@\)
“ANS:

Q.9

Ans:

Internal Features of Lungs:

Bronchi:

On entering the chest cavity, the trachea divides into two smallertubeszariea) brr cha T A0
singular of bronchi is bronchus. The bronchi @isn have-gai fiagincis platds/in: Theirw/ais’ Each
bronchus enters into the lung of its sid2 a'1d thf‘" divides ity smial er brmcI Ies.

Bronchioles:

The broncki ¢or'tinue dividiiig,in ta Kings untll ﬂ‘ey Tiake Several flne tubes called bronchioles.
Alveolar-£:¢tst

The bronchml'-‘s pr01ris<|\mlw Isse the cartllage and they become narrower. The bronchioles

anaag |ine tuh. llg-.s calledthe alveolar ducts.

| Aol

_Each alveolar duct opens into a cluster of pouches called alveoli. The alveoli form the
respiratory surface in human body. Each alveoli is a sac like structure lined by a single layer
of epithelial cells. It is bound on the outside by a network of capillaries.

Protection of Lungs:

Each lung is enclosed by two membranes called the outer pleural membrane and the inner
pleural membrane. The membranes enclose a fluid which provides lubrication for the free
expanding and contracting of the lungs.

Working of Lungs:

The pulmonary artery from the heart containing deoxygenated blood enters the lungs and
branches into arterioles and then into capillaries which surround the alveoli. These then join
together to form the venules which form pulmonary vein. The pulmonary vein carries the
oxygenated blood back to the heart

10.2 SHORT QUESTIONS
Show air passageway of human. (K.B)
AIR PASSAGEWAY OF HUMAN
External nostrils—Nasal cavity— Internal nostrils—Pharynx —Larynx—Trachea—Bronchi—
Bronchioles—Alveolar duct—Alveoli.

Define nasal cavity (K.B) (LHR 2016)
Page no 05.

What is pharynx? (K.B)

Page no 05.

What is glottis and epiglottis? (K.B) (MTN 2015, LHR 2014, GRW 2016).

Page no 05,06. — (]2 [ PN
Define voice box. (K.B) =\ e N AR R0 4155 2017)
Page no 06. _ LAY LN N

Define vocal cards. (K.B) | '\ ¢/ ~ 40 LWL (LHR 2016)
page no 06, i1 .' L o ;

How sound is plow"‘ecw (l] B) N S
\ 'FRODUCTION OF SOUND
Twe, [fgirs f! fl br ms hanas called vocal cords are stretched across the larynx. The vocal cords

I'vl’qr 212 viren<he air passes through them this vibration produces sound.

Hat'1s trachea? Where is it located? (K.B) (MTN 2015, LHR 2013, GRW 2017)
Page no 06.
What are bronchi? (K.B)
Page no 06.

Q.10 What are bronchioles? (K.B)

Ans:

Page no 07.

BIOLOGY-10 7



CHAPTER-10 GASEOUS EXCHANGE

Q.11
Ans:

Q.12
Ans:

Q.13
Ans:

Q.14
Ans:

Q.15
Ans:

Q.16
Ans:

What are alveolar duct and alveoli? (K.B)

Page no 07.

What is pulmonary circulation? (K.B) e

Page no 06. - - W[ D -
Explain the production of sneech. (Ul B).- A ' ' (SWL 2015)

&’Qll_i;EéLS:EE_tt
The vibrasicii in vocal cuids|and *he| movements ef-4ips, cheeks, tongue and jaws produce
specific saxni vuinick-vesuits ir, sgeach, Sreeciiis ability that only humans are gifted.
Describe functions of glar dular'cells of trachea and bronchi. (A.B)
FUNCTION

it 11CfDAS of glandular cell and bronchi are as follows:

_IThe trachea and the bronchi are also lined with glandular cells. The glandular cells secrete mucus

whish moistens the air and also traps any fine particle of dust or bacteria that have escaped the
nasal charity.
What are the roles of cilia in trachea and in bronchi? (A.B)

ROLES OF CILIA
The trachea and the bronchi are also lined with ciliated cells. The cilia beat with an upward
motion so that the foreign particles along the mucous are sent to the oral cavity from where it
may be either swallowed or coughed out.
What is Larynx? Write its function (A.B) LHR 2015
Page no 06.

10.2 MULTIPLE CHOICE QUESTIONS
In how many portions, the nasal cavity is divided? (K.B)

(A1 (B) 2
©)3 (D) 4
Filtration of dust particles is controlled by : (U.B)
(A) Fine hairs in nasal cavity (B) Mucous
(C) Blood vessels (D) Botha &b
Which of the following moistens and warms the incoming air? (K.B)
(A) Fine hairs in nasal cavity (B) Mucous
(C) Blood vessels (D) Botha &b
Narrow opening at the floor of pharynx which leads to larynx: (K. B)
(A) Epiglottis (B) Glottis K
(C) Nasal Cavity (B) Nostril_ 5 % | —
The glottis is guarded by a flap of 1'us“ue cailed; (. B) VN :
(A) Pharynx e AR _arynx \!
(C) Trachear VWL D) Eplgletss
How maix'riailr OF‘JbIO IS Jan iq?m preserit in larynx? (K.B)
(A)1 AIRIRER R L (B) 2

AT 3, BiRIER- (D) 4

N .l—‘h' RTINS muscular passage of: (K.B)

(A1 (B) 2

©)3 (D) 4
Larynx continues to the: (K.B)
(A) Bronchi (B) Bronchioles
(C) Trachea (D) Pharynx

BIOLOGY-10 8



CHAPTER-10 GASEOUS EXCHANGE

9.

10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

23.

.12

Vocal cords are stretched across: (K.B)

(A) Larynx (B) Pharynx -
(C) Trachea (D) Esophagus <~ [
Which one is a sac like structure form the respirataiy furfsceliin Hurnédn Body? 'r\ B)
(A) Bronchus | . 8)ilrazhea
(C) Alveolus . j () k.arynx,
Trachea1s)alsc, tersited as: (FLB) . | |\ s
(A) Windpije VL e (B) Voice box
(CLAirdust |\ 1 L (D) Breathing centre
“Nhicnlvessel cantains deoxygenated blood? (K.B)
' [(A3Pulmonary artery (B) Pulmonary vein
(C) Coronary artery (D) Hepatic artery
The anatomy of osophagus is to trachea : (K.B)
(A) Dorsal (B) Ventral
(C) Anterior (D) Posterior
How many ribs are present in chest wall? (K.B)
(A)6 (B) 12
(C) 18 (D) 24
Alveoli are lined by: (K.B)
(A) Endothelial cells (B) Epithelial cells
(C) Epidermal cells (D) Mesodermal cells
The purpose of ribcage is: (A.B) (GRW 2017)
(A) Protection of stomach (B) Protection of heart and lungs
(C) Protection of spinal card (D) Protection of pharynx

Which statement is correct? (U.B)
(A) Left lung is smaller than right lung (B) Right lung is smaller than left lung

(C) Both lungs are equal in size (D) Al statements are correct
Lobes present in right lung? (K.B) (GRW 2017)
(A)1 (B)2
€3 (D) 4
How many lobes are present in left lung? (K.B)
(A) 1 (B)2 K
©)3 D4 NN | 7
Venules unite to form: (K. B) e D O T A~ (DGK 2015)
(A) Pulmonary vein _7y /7 B) Pulingnary alteries
(C) Trachea — S (D) Alveoli-
The par’.o? the i ’naSca";e v 'a) whs\h cCmesaiter larynx: (K.B)
(A) Pharyiix, | 14 BAT (B) Trachea
(C)Branchi | VAL AL (D) None
EZaoalvectar auct opens into a cluster of pouches called: (K.B)
“1 [(A)Bionchioles (B) Bronchi
"~ (C) Alveoli (D) Trachea

The bronchi continue dividing in the lungs until they make several fine tubes called:
(K.B)

(A) Bronchi (B) Trachea

(C) Bronchioles (D) Alveoli

BIOLOGY-10 9
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24.  The larynx is a box, made of cartilage, it is present between pharynx and trachea |t iS_.
also called: (K.B)

(A) Trachea (B) Bronchi _ -
(C) Voice box DY Vocal-eoras | |

25. Each lung is enclosed by two memnrr nesczll¢d: (KB
(A) Chest cavity (E}) Pleural n'e€miranes
(C) Thorasig cevity L (B) Lusgsmembrane

26. The lengi=“of th? trachea ist K ?) .
(A) 13 cmi AR ' ' (B) 14 cm
(Y32 smi ' (D) 20 cm

277 % lilheniensand higher animals, the exchange of gases is carried out by: (U.B)

J. (A SKin (B) Respiratory surface

(C) Air passageway and lungs (D) Only lungs

28. Gaseous exchange occurs in human: (K.B) (LHR 2017)
(A) Alveoli (B) Bronchi
(C) Trachea (D) Pharynx

29.  The capillaries surrounding the alveoli are joined to form , which carry
oxygenated blood. (K.B)
(A) Arterioles (B) Arteries
(C) Veins (D) Venules

10.2.3 THE MECHANISM OF BREATHING

Q.1  Explain mechanism of breathing. (K.B)
OR
Write down the steps of inhalation and exhalation. (Understanding the Concept Q.2)
Ans: MECHANISM OF BREATHING
Definition:
“The physical movements associated with the gaseous exchange are called breathing”.
Explanation:
There are two phases of breathing.
e Inhalation or inspiration
e Exhalation or expiration
Inhalation/ Inspiration:
The following changes occur in the body during inhalation.
e During inspiration, the rib muscles contract and ribs.ars- alsed .
e The dome shaped diaphragm contract; and is lowered. | | -
 These movements increase tlie ; Area nftm tno au cawty \,Jhu h .::.‘uces the
pressure on lungs. '
e The Iings expand ana;thi S pre urg within tilem'aiso decremes
o Tne air'froogudtside | U5he intc Lhe iLngs 10 equalize the pressure on both sides.
Exhalatlc.ubg:l afion: oL
After the l]ateous exchange- Inthe Iungs the impure air is expelled out in exhalation. The
")I iGving Gharigesioccur in the body during exhalation.
_ J NN __I:"r_.{]g expiration, the rib muscles relax bringing the ribs back to the original
YVIRN AY AR position.
' The diaphragm muscles also relax and it gets its raised dome shape.
This reduces the space in the chest cavity and increases the pressure on lungs.

e The lungs contract and the air is expelled out of them.

BIOLOGY-10 10
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Rib cage . Rib cage gets
expands as G~ ¢mam smalleras

rib muscles Air  rib muscles
contract inhaled relax

( /\n ‘.thl d [y

EXHALATION
Diaphragm relax
(moves up)

INHALATION
Diaphragm contracts
(moves down)

Figure: Steps of Inhalation Figure: Steps of Exhalation

Inspired Air Expired Air

Amount of oxygen 21% 16%

Amount of carbon dioxide 0.04% 4%

Amount of nitrogen 79% 79%

Amount of water vapours Variable Saturated

Amount of dust particles Variable Almost none

Temperature Variable Almost equal to body temperature
Comparison between the Inspired and the Expired Air

"J

Normal Breathing Rate of Human:

Humans breathe 16-20 times per minute in normal circumstances (at rest condition).

Role of Respiratory Center:

The rate of breathing is controlled by the respiratory center in the brain. The resplratory —

centre is sensitive to the concentration of carbon dioxide in the blood ‘fmpn ive dfj e crw'-. \\
or some hard job our muscle cells carry out Cel Iular rMpraf-or" at g- eat fr mte IERS ults in |
the production of more cainhn dluﬁde;wmch is reJecsnd in the r)Inod ThIS greater than
normal cnn(errtratlon ot e r[porq d oxadm slrm'ulateQ !ne resplratory centre of brain. The
respiratory / Lentrp sends miesy dges 0 ¥ rib muscles and diaphragm to increase the rate of

bre c‘-th ng 50! tnal l'ﬂ? ekcess carbon dioxide present in blood can be removed out of body.

N
Ir.r -egse in Breath Rate:

During exercise or other hard physical works the breathing rate may increase up to 30-40

times per minute.

BIOLOGY-10 11
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Q.1

Ans:

Q.2

Ans:
[ B Vit carl Control the rate of breathing but not for a long time. The breathing movements are

Q.3

Ans:

Q.4

Ans:

Q5

Ans:

10.2.3 SHORT QUESTIONS
What is dead space? (U.B) _ - L L'HE 2015,
The amount of air which is ihhaled that doess’t taie patt 1\ gdseous ekchange is called dead
space.
Can we coritrolireathing? (A.E) -
. CONTROL OF BREATHING

involuntary to a large extent.

Differentiate between inspiration and expiration (K.B) (GRW 2016)
DIFFERENTIATION

The differences between inspiration and expiration are as follows:

e During inspiration, the rib muscles e During expiration, the rib muscles relax

contract and ribs are raised. bringing the ribs back to original position.

e The dome shaped diaphragm contracts and | ¢ The diaphragm muscles also relax and it

is lowered. gets its raised dome shape.

e These movements increase the area of the e This reduces the space in the chest cavity
thoracic cavity and reduce pressure on lungs. and increases the pressure on lungs.

e The lungs expand and the air pressure e The lungs contract and the air is expelled
within them also decreases. out of them.

Give a comparison between inspired and expired air. (K.B)
COMPARISON i
The comparison between the |nsp|red and explred air are as follows N

Amount of oxygen 219 — 16% .
Amount of carbon dioxide | | @OZO_/(__T_ ] _40_/0__ =
Amouncat hitidgen [ | 780 — | 79%
| Amaunt of watdrvepouls T Variable Saturated
A UnEoEaust particles Variable Almost none
_‘fémberature Variable Almost equal to body temperature

What part of the blood transports oxygen to the body? (K.B)
TRANSPORT OF OXYGEN TO THE BODY
Haemoglobin in red blood cells transport oxygen to the body.

BIOLOGY-10 12
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10.2.3 MULTIPLE CHOICE QUESTIONS

1. Rate of breathing depends upon concentration of which gas in the hia5d? (A.B){=HR2011
(A) Oxygen (R) Carbon dioxige. ~ | | -~ \
(C) Nitrogen - \D Hy dr )gm
2. During inspiration, the ribimuscles=tK 31 |
(A) Contract__. j (E) Rola,\ .
(C) Expanai |, VS0 (D)Elongate
3. During Il’a[.l auun t1e fungsi (KR}
(A) Eynand |\ | _ (B) Become small
1) Contragt | - (D) Decrease in size
\ J I'.’L, o Addiiek rmuscular structure below the lungs: (K.B) (GRW 2017)
| ~(A) Kidney (B) Liver
(C) Diaphragm (D) Ureter
5. In human, normal breathing rate per minute: (K.B) (DGK 2014)
(A) 10-20 times (B) 10-15 times
(C) 16-20 times (D) 15-18 times
6. The respiratory center is sensitive to the concentration of which gas in blood? (U.B)
(A) Carbon monoxide (B) Carbon dioxide
(C) Ammonia (D) Oxygen
7. Temperature of inhaled air is: (U.B)
(A) Equal to body temperature (B) Higher than body temperature
(C) Depends on atmosphere (D) All of thsese
8. The respiratory centre is present in: (K.B) (LHR 2017)
(A) Lungs (B) Brain
(C) Nose (D) Muscles
9. During exercise or other hard physical work, the breathing rate per minute may
increase up to: (A.B)
(A) 20-30 times (B) 25-35 times
(C) 30-35 times (D) 30-40 times
10.  Amount of nitrogen in expired air: (K.B)
(A) 70% (B) 72%
(C) 76% (D) 79%
11. Percentage of carbon dioxide in expired air during breathing is: (K. B)
(LHR 2015) 1 -
(A) 16% (R 4% 5 || .
(C) 21% - \D)(‘u4 TEARRES i
12, Water vapors in expired ai7: (K. B\ 2 - A
(A) Variable - YA A (E) E,ctuna?ori
(C) Almastiriorie — ~ | \ |\ (D)-200%
13. Dust parfic: €5 in exmred au (K t,\
(A)Vesiatile) WA (B) Saturated
- (€] e rhostndne (D) 50%
A J'I' 44 b Ambunt of oxygen in expired air is: (K.B) (BWP 2015)
S0 T (A) 4% (B) 14%
- (C) 16% (D) 20%
15.  Amount of carbon dioxide in inspired air is: (K.B)
(A) 16% (B) 13%
(C) 0.04% (D) 4%
BIOLOGY-10 13
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Q.1
Ans:

Q.2
Ans:

10.3 RESPIRATORY DISORDERS ¥

LONG QUESTIONS e

What are the respiratory disorders? Write names of-scitie res*) iratony dw FCevs: "( B)
REsPJRAToR\__Eléo_P_DgQ_
There are number of respiratbry-<isorders which \affest, prople. The percentage of such
disorders.is pasticularlyigh in Fakistan, Jt is.dug ie-riGre concentration of air pollutants not
only in trig4 ll'ba*‘l but-alsd i n h° Iral aimhsgiere. Some of the important respiratory disorders
are given peisnv:
¢ | Branchi tl_‘
) Emipitysema

e Pneumonia

e Asthma

e Lung Cancer
Explain bronchitis and its types. (A.B) (Understanding the Concept Q.3)

BRONCHITIS

Etymology:
Bronchi/Bronchioles and Itis =

Inflammation ,:\
Definition:

‘The inflammation of the bronchi or
bronchioles is called bronchitis’.

Effects:
It results in excessive secretions of mucus

Normal Bronchus Inflamed Bronchus
Figure: Bronchi

into the tubes, leading to the swelling of
tubular walls and narrowing of tubes.
Causes:
It is caused by:

e Viruses

e Bacteria

e Exposure to chemical irritants (e.g. tobacco smoke)
Types of Bronchitis:
There are two major types of bronchitis:

e Acute Bronchitis —

e Chronic Bronchitis — [ [~
Acute Bronchitis: ' AT I
The acute bronchitis usually lasts a)out twn weg K‘ a1d 'oatnnfs “eLDvc r with 1o permanent
damage to the bronchi or brint hl0| = . .
Chronic Bresshitis: AR R '
In chrorlc Jronc‘..tls ‘the brvn(‘hl\d\e/e'oﬁ ckwanic inflammation. It usually lasts for three
months tc¢ W )ear The nc,wrllv af-5elple diagnosed with chronic bronchitis are 45 years of
age or zlder. | P
il ngtun@s

. [SyMptanss 6f bronchitis include:

e Cough

Mild wheezing

Fever

Chills

Shortness of breath (especially when doing hard job).
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Q.3

Ans:

Q.4

Ans:

What is emphysema? Explain its symptoms. (A.B)

EMPHYSEMA
Definition:

“Emphysema is the destruction of the walls ot 'rhe alveali s

Effects:

It results in Iarger sacs but thh i
breaks dswir, the lungs-ag-not'cotne bmk to'theli-2
cannot be "ufhea out-and i 1mpped i the fangs.
Causes: LRI

¢ Sm akil'g.

! ISavere air pollution

Other chemical irritants

Symptoms:

(Understanding the Concept Q.3)

(GRW2DTE),

14,

&

mrface Aiea ft)r qaseow exvhange As lung tissue
riginal shape after exhalation. So, air

The symptoms of emphysema include:
Shortness of breath

Fatigue

Recurrent respiratory infections

e Weight loss
Appearance of Symptoms:
By the time the symptoms of emphysema

Emphysema
Figure: The Alveoli

appear, the patient has usually lost 50% to 70%o of his/her lung tissue.

Level of Oxygen in Blood:

The level of oxygen in blood may get so low that it causes serious complications.

Write a note on pneumonia. (A.B)

What is pneumonia? Describe its symptoms and causes
PNEUMONIA

Definition:

“Pneumonia is an infection of lungs”.

Double Pneumonia:

(Understanding the Concept Q.3) (LHR 2015, 2016)

(LHR 2016)

If this infection affects both lungs, it is called double
pneumonia.
Common Cause:
The most common cause of pneumonia is a bacterium,
Streptococcus pneumoniae.
Other Causes:

e Viral infections (influenza V|rus)

e Fungal infections . P
Mode of Action: | A
When the cauzative orgarisins) Fntir the alvegll

\they Jchle

'\ Bronchioles

A :“AL'

Fl!-*"*-’ I\ S
nalveoli Pneumonia

| Iigure: Pneumonia

Nomﬂl
5 1

there and ( owy ;..*‘nui’nMr
f|UId and; pw ' .

2 er)m‘l) § &

- .heowlnptomi o1 ,meumonla include:

J . | | .

" Cla
High fever
Shivering
Cough
Sputum production
Shortness of breath

uhe\A brgak the lury tissues and the area becomes filled with

(GRW 2013)
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Q5

r-rQ

| J [ ..I

Skin Colour:

The patient's skin colour may change and become dusky or purpllsh - 's due

oxygenation of blood.
Vaccination:

Vaccines are available to prevent p| 'eumon' b caused Hy pne.umoi iae.

Treatment:
Antibiotiss el
Fatal DIb"*‘SO Ve L™

0 38T |
L } L
™, [,
LY N e
W |

.1re used n t‘lIU Jt‘&U’JP{Of I.-]IS f‘, pe OF cneumonla

Prior to the (iscdvery of dI"IILIL"t <s, one-third of pneumonia patients died from the infection.

"V It il n(te cn a~ff md. (A.B)

W ASTHMA

InLroductlon
“Asthma is a form of allergy”.
Causes:
e Inflammation of the bronchi
e More mucous production
e Narrowing of the airways
Sensitivity to Allergens:

(GRW 2015)

In asthma patients, the bronchi and bronchioles become sensitive to different allergens. When

exposed to any of such allergens, the sensitive airways show immediate and excessive response

of constriction. In this condition, the patient feels difficulty in breathing.

Allergens:
The agents that cause allergy are called

allergens.
Examples:
e Dust
e Smoke
e Perfumes
e Pollens

Symptoms:

Normal Airway

Airway in Person
with Asthma

Muscle

Lining

Tight Muscles

. - —
Flgure Acth rua 1‘_ '

The symptoms of asthma vary from, r*aerson 0 ﬂF‘-:‘EOH

o
ne “'TI(-']O’ wmr toms IRsilide:

- ! 3 e
-\.m'\x xl [ ___. 1 L e

. Shortness of breathf e‘ De,mny »/\uth exe.t or o'r a“-f nigh)- I,

. Whec‘znn ’\mthmg <ouha sK.nn Eredwng out)

e C¢ uui |
] |Chk"Sll rtht..ess -

] ITi rJatment

The chemicals with ability to dilate the bronchi and bronchioles are used in the treatment

of asthma. Such medicine is given in the form of inhalers.

BIOLOGY-10
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Q.6

Ans:

Q.1

Ans:

Q.2

Ans:

Write a note on lung cancer. (A.B) (LHR 2014, MTN 2015) .
LUN ANCER . - -

Introduction: I

“Lung cancer is a disease of uncontrolled czi divisions-ithe *nsus of [h Iun Tie cells

continue to divide without any cont;0i and fnrm LU mpure”.

Incidence:

Lung cancer is.the most cominon,/cause vy canver!-\reidtar: deaths | =
and is_responsivle-far mare 1han 3'm Iuon geaths worldwide
annually. -

I\/Iallgr)@'ril_,mD_JL,_ " ‘ancerous
The ml\ular afovitn-may also invade adjacent tissues beyond the mass
. letid (\~ 2 Figure: Lung Cancer
_ISyinptoms:

The most common symptoms are:
e Shortness of breath
e Coughing (including coughing up blood)
e Weight loss
Major Cause:
Smoking is the main cause of lung cancer. This risk of lung cancer is significantly lower in
nonsmokers. Cigarette smoke contains over 50 known carcinogens.
Other Causes:
The main causes include:
e Carcinogens
e lonizing radiation
e Viral infection
Passive Smoking:
“The inhalation of smoke from another’s smoking is called passive smoking”.
It is also a cause of lung cancer. The smoke from the burning end of a cigarette is more
dangerous than the smoke from the filter end.
Prevention:
Eliminating tobacco smoking is a primary goal in the prevention of lung cancer.
Role of WHO:
The World Health Organization has called for governments to stop tobacco advertising to
prevent young people from taking up smoking.

10.3 SHORT QUESTIONS

What is bronchitis? (K.B) (e URRZete)

N DR T AN N | ? a N —
What are the major types ef-hronchitis? §o A -
Page no 14. RYZARY ' B -,
D|fferenL|’h Eetweerracute Hront itis ‘andckronicbronchitis.(K.B)  (LHR 2017)

VL \DIEEEBENTIATION
The differbnte betwvéer, abute- OlOﬂChItIS and chronic bronchitis i is as follows

mﬂlﬂ.ﬁﬂlﬂﬂ_

" [Thel “atute bronchitis” usually lasts about | ¢ In “‘chronic bronchitis” the bronchi

"L two weeks and patients recover with no developed chronic inflammation. It
‘ permanent damage to the bronchi or usually lasts for three months to two
bronchioles. years.
Q.3 Write symptoms of bronchitis. (U.B) (GRW 2017, DGK 2015, SWL 2015)
Ans: Page no 14.
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Q4
Ans:

Q5
Ans:

Q.6

Ans:

Q.7
Ans:

Q.8
Ans:

Q.9
Ans:

Q.10
Ans:

Q.11

Ans:

Q.12
Ans:

Q.13
Ans:

Q.14

l-r\“

Ans:

What are the causes of bronchitis? (A.B)
Page no 18.

Differentiate between asthma and emphysema. (K.B)

(DGK 2015) .

(3RW2816)

DIFFERENTIATION

The differences between astlitia and e=tohysema &

re\as, feliows:)

l‘l’ﬂl‘.l!ﬂmm_

EE|'n'*IUI]

3
[ ]

‘Emphysema is the destruction of the
walls of the alveoli”.

Causes

“Inflammation of the bronchi
More mucous production
Narrowing of the airways

Smoking
Severe air pollution
Other chemical irritants

Define emphysema. (K.B)

OR
What are symptoms of emphysema? (U.B)
Page no 14.
What are the causes of pneumonia? (A.B)
Page no 15.
How pneumonia develops? (A.B)
Page no 15.
What are symptoms of pneumonia? (U.B)
Page no 16.
What is the treatment of pneumonia? (A.B)
Page no 16.
Define asthma. (K.B)

OR
Write symptoms of asthma. (U.B)
Page no 16.
How asthma develops? (A.B)
Page no 16. )
What is the treatment of asthma? \:A-JB)_
Page no 16. _ VS
What is ’Tl&dnt l:y Jungc “ancnr” (Pe\)

OR
\Whiat|¢ re *hv ymn'rm.b of Iungs cancer? (U.B)

) |["ﬁb"‘li)|
J Q15‘-

What are the main causes of lung cancer? (A.B)
Page no 17.

(SWL 2014)

(LHR 2015)

(LHR 2015, 2016, GRW 2016)

"

(GRW 2016)
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10.

11.

W1z

10.3 MULTIPLE CHOICE QUESTIONS
A disease which is not caused by Bacteria : (U.B)

(A) Pneumonia (R) Bronchitis_
(C) Emphysema - D, Tuherculasis
The inflammation of broncit'or bresichioles is called: TK.B) | _ (LHR 2013)
(A) Bronchitis. _ A0 (B) Emphysera
(C) Pneumariia’ con | (D)-Asthma
Causes of Bronghitish (A.3)1 | | :
(A) Viruses 1 0 0 (B) Bacteria
(€] Shemicalilvitants (D) All of these
_ITFe destruction of the walls of alveoli: (K.B)
(A) Asthma (B) Pneumonia
(C) Emphysema (D) Bronchitis

By the time, the symptoms of emphysema appear what percentage of lung tissue damage
has happened? (A.B)

(A) 40% - 60% (B) 50% - 70%

(C) 60% - 80% (D) 50% - 80%

In which of the following disease the alveoli are filled with pus? (K.B)

(A) Bronchitis (B) Asthma

(C) Pneumonia (D) Emphysema

In which disease, the patient’s skin colour may become dusky or purplish? (K.B)
(A) Lung cancer (B) Pneumonia

(C) Emphysema (D) Bronchitis

The decrease in surface area of lungs is observed in : (U.B)

(A) Pneumonia (B) Emphysema

(C) Bronchitis (D) Asthma

Main causes of any cancer include: (A.B)

(A) Carcinogens (B) lonizing radiations -

(C) Viral infections (5) All of these =5 | |
How many carcinogens are present ir! cigatietig sincke?| (K.12) | - " (MTN 2015)
(A) Over50 7N (@ Adsden )

(C) Lessfthar, 50 — "~ | \ \"_(Pj-Both a and b
Which orie was'tised lts"‘_n'iae_(_tt"ini-'dé in the past? (A.B)

AT G feitie | |\ (B) Ephedrine
N\ '(C.I) Miarijuana (D) Nicotine
" Increase the tooth loss in smokers: (K.B)
(A) 1-2times (B) 2 - 3 times
(C) 3-4times (D) 4 - 5 times
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13.

14.

15.

16:

17.

18.

19.

20.

21.

22,

23.

--;4

Increase the risk of tuberculosis in smokers: (K.B)

(A) 2 - 4 times (B) 3-5times y
(C) 4 - 6times () 5-7times.~
Increase the risk of pneumonia in fmokers" (KB,
(A) 2 times PO () 2times
(C) 4 times) | | SO0 S D) Stimes
Increase the risiiof heart'dijeasesin béssive smokers: (K.B)
20 | 309! | L (B) 25% - 30%

W (€)1259'<40% (D) 30% - 40%

" Increase the risk of lung cancer in passive smokers: (K.B)

(A) 10 - 20% (B) 15% - 25%
(C) 20% - 30% (D) 25% - 35%
Cancer of which organ can be caused by smoking: (U.B)
(A) Oral cavity (B) Larynx
(C) Lung (D) All of these
Which gas reduces the oxygen carrying capacity of haemoglobin? (U.B)
(A) Carbon dioxide (B) Carbon monoxide
(C) Nitrogen (D) Ammonia
Due to smoking, production of which blood cells increase? (K.B)
(A) Erythrocytes (B) Leucocytes
(C) Blood Platelets (D) None of these
The trachea and the bronchi are also lined with: (K.B)
(A) Ciliated cells (B) Mucous cells
(C) Glandular (D) Both Aand C
Which one is the form of allergy in respiratory disorders? (K.B)
(A) Asthma (B) Bronchitis
(C) Pneumonia (D) Lung Caner

According to the WHO, the rates of smoking have declined in the do‘«euwed warlc: !n‘-._ \ )
the developing world, however, it is rising by: (A.B) LN

(A) 3.4% ~ Blasw o Y

(C) 5.6% L= ) Mot ) -

Lung cancer-is the most.comiviori LaL‘e of rcancer- related death and is responsible for
more thén. AN\ ;:;_-_' mi Ulmdeathq Jorldwide annually. (K.B)

(A) 1.6 SIREREEY B (B)1.3

orf VY T (D) 2

iGh Majoiity of people diagnosed with chronic bronchitis are . (K.B)

(A) 40 Years or older (B) 50 Year or older

(C) 45 Years or older (D) Less than 50 Years
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Q.1

Ans:

10.3.2 BAD EFFECTS OF SMOKING ¥

LONG QUESTIONIPECSNEE

Describe bad effects of smoking. (A.B) L T (BWP 2014)
BAD EFFECISTE SIMOKING

Smoking-ig larmful dug o the themicaly, iricigarettes and smoke.
Chemicai=Zcmphstiion ol Tohareo Simcke:™

e e e Y e

Tobacco smoke, Contains 'ovey~4,000 different chemicals, out of which at least 50 are
calcinggens endviany are poisonous.

|14 IMlgs ' Coricept about Smoking:

Many people think that lung cancer is the only smoking related disease and it is the
number one cause of death among smokers. But it is not right. Cigarette smoke affects
the body from head to toe. Smokers have a much higher risk of developing a number of life
threatening diseases.

Smoking may also lead to the cancer in:

e Kidneys

e Oral cavity
e Larynx

e Breast

e Bladder

e Pancreas

Effects on Respiratory System:

Many chemicals in tobacco smoke damage the air passageway, which leads to emphysema
and other respiratory disorders.

Effects on Circulatory System:

Smoking also has effects on the circulatory system. The following are the side effects of
smoking on circulatory system.

e The carbon monoxide present in tobacco smoke lessens the oxygen- carrylng ey
capacity of haemoglobin. v VL

e Many other chemicals in smoke incfease the pred JCII'OI-‘. 6‘-b'-'oed 'i'la{*e'f'ﬂ'c ‘,V"i'[:en
platelets are more than the norm'*' nmbﬁr», tey mai e :he blood viscous and it
can lead to artenoscr—*r ms '

e e [ e | s e e | | e

Smokers arg) aj glectef ris e uf developlng infections, particularly in the lungs. For

Other Disgrijers: e_meu to, LUl _g_\\

2K m »I 3s:

~Smoking increases the risk of tuberculosis by two to four times.
e Pneumonia by four times.
Effects on Teeth: (BWL 2014)

Smoking is also responsible for weakening and staining the teeth. Tooth loss is 2 to 3 times
higher in smokers than in non-smokers.
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10.3.2 SHORT QUESTIONS

Q.1  How nicotine is dangerous to human body? (A.B) ) o
Ans: NICOTHE ] [ | # .

Nicotine is a powerful poison and was Wwidelyv. u<e'1 s aniinsect’ C|de in the past. When inhaled
through tobacco smoking. It'reeches aus gire u.atmy »theT ana-rot ¢nly hardens the walls of
the arterigs-Lut'also damayes vhe.orain'tiss:es.

Q.2 Describe stclal\gffecis ¢f smicking. (A-B)

Ans:

SGCIAL EFFECTS OF SMOKING

S71QiINg & "'sc qf ‘ezts the social life of a person. Smokers may face social un-acceptance
J .I |14 Ibeciise other people may not want to be exposed to other’s smoke.
Q5 ~ What are effects of smoking on circulatory system? (A.B) (LHR 2016, GRW 2016)

Ans: Page no 21.

Q.4  Why does blood become thick due to smoking? (A.B)

Ans: Page no 21.

Q.5  Write two risks of passive smokers. (U.B)

Ans:

PASSIVE SMOKER

Non-smokers who are exposed to second-hand smoke (passive smoke) at home or work
increase their heart diseases risk by 20-30% and their lung cancer risk by 20-30%.
Q.6 Write the chemical composition of cigarette smoke. (K.B)

Ans: Page no 21.

Q.7 If a person stop smoking can contaminant particles will remove from lungs or not?

(U.B)
Ans: CONTAMINATED PARTICLES
If a person stop smoking, the chance to develop cancer decreases as damage to the lungs is
repaired and contaminant particles are gradually removed.
10.3.2 MULTIPLE CHOICE QUESTIONS
1. Total chemicals in tobacco smoke are: (K.B)
(A) 1000 (B) 2000
(C) 3000 (D) 4000
2. Every year world no tobacco day is celebrated on: (K.B)
(A) 31 March (B) 31 May A
(C) 21 March ~  Dlaovan | o AN LY
3. How many carcinogens are present: cigaretiaisrnoke? (K.E) | -
(A)30 oS (B AC
(€50 L\ | PN B0
4. Many che miLaI in mo <€, |rcrruse the production of which type of blood cells? (K.B)
(A)-Plalelets | A (B) Lymphocytes
(1 [Red hidsa cells (D) Monocytes

J 5. |"_ISnioking increases the risk of tuberculosis by: (K.B)

(A) Two times

(B) Four times

(C) Two to four times (D) Four to eight times
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MULTIPLE GHOIGE GUEHTIONER
J10.1_caskAusSiENQRNAGE liLPalTs

E‘"EWETT] B

10.2 GASEOUS EXCHANGE IN HUMANS

10.2.3 THE MECHANISM OF BREATHING

j-H-H-H-H-HH

15

10.3 RESPIRATORY DISORDERS

EC I~ B C|
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10.

REVIEW QUESTIONS

MULTIPLE CHOICE QUESTIC NSY

The process of gaseous exchange invelves: U B;

(a) Breakdown of C-H bondy¢ t¢, yield zaergy.—,

(b) Physical mavements that akzaiy in and ¢ut ot koay.

(c) Gettiia.oxyqeirirom ine air and i2rnoving caibon dioxide.

(d) Transgior* of JKyen hyithz blboaio different parts of the bodly.
Mest OF thie ¢easenls edXstiange in a leaf occurs through: (K.B)

5| (D Stomnaia— (b) General surface

1% (cjCuticle (d) Lenticels
How many bronchi are there in the air passageway? (K.B)
(@) One (b) Two
(c) Many (d) None
Where does the gaseous exchange occur in humans? (K.B)
(a) Pharynx (b) Trachea
(c) Bronchi (d) Alveoli
Which structure actively helps in taking the air out of lungs? (K.B)
(a) Nasal cavity (b) Bronchus
(c) Bronchiole (d) Diaphragm
The primary chemical stimulus for breathing is the concentration of: (U.B)
(a) Carbon dioxide in blood (b) Oxygen in blood
(c) Carbon dioxide in muscles (d) Oxygen in muscles

Point out the FALSE statement about respiration: (U.B)

(a) Gases can easily pass through the walls of the alveoli

(b) Gas exchange in lungs is very efficient because lungs provide large surface area
(c) In emphysema the walls of alveoli break and there is more surface area

(d) Dust particles can damage the lung by irritating the inner alveoli surface.

A disease involving the breakdown of air sacs of the lungs is: (K.B)

(@) Pneumonia (b) Bronchitis

(c) Asthma (d) Emphysema

Which process does not occur in the nasal cavity? (U.B)

(a) Trapping of large dust particles (b) Humidification cfthe mha!@r* aly
(c) Warming of the inhaled air (d)\Excharge ot.gases, | [ <)
What type of blood vessels surrour: Adg the-aiven!i? (K. B

(a) Artery () Adteriste

(©) Capl|ad[_}y__ | Y \ IR I e

BIOLOGY-10
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1. Differentiate between breathing and cellular respiration. (K.B)
Ans: DIFFERENTIATION
The differences between breathing and-cellulz r ressiraricniarg s lo.'ow<

 Breathing % 4 ~7i L/} V4 LEeybid Respirdtion

e The piages: througki whichvanimald | o /The siocess in which the carbon-
take aie=ir, their ladias) to getl ‘axyarn'| ~ hydrogen bonds in the food are broken
from iy andl then'give qull the air for by oxidation reduction reactions and
dgelting ria wf nerkoridioxide is called the energy is transformed into ATP is

L higgtiang: called cellular respiration.

> "Breathing is only the mechanical or | ¢ Respiration involves the mechanical
physical process for the exchange of and the biochemical processes.
gases.

e No energy is produced. e Energy is produced in the form of ATP.

e It occurs at organ system level and | e It occurs at cell level.
respiratory system is involved

2. Trace the path of air from the nasal cavity to the alveoli. (K.B)
Ans: PATH OF AIR FROM THE NASAL CAVITY TO THE ALVEOLLI
External nostrils=> Nasal cavity - Internal nostrils ->Pharynx - Larynx -> Trachea
—>Bronchi = Bronchioles > Alveolar duct - Alveoli
3. How will you differentiate between a stoma and a lenticel? (K.B) (GRW 2016)
Ans: DIFFERENTIATION
The differences between stoma and lenticel are as follows:

e Stomata are the small openings in the | ¢ Small raised areas in the bark of stems and
epidermis of leaves and young stems roots that enable gaseous exchange.
for gaseous exchange. e They are found in the layer of bark.

e They are found in the epidermis of
leaves and young stems.

UNDERSTANDING THE CONCEPT

1. How do the different parts of the plant body exchange gases with the envi fonmenf’ﬂu p\
Ans: See the LQ.1 of (Topic 10.1) — [ 22 |

2. Werite down the steps of inhalation and extaration. 4.5 " ) | (7«

Ans: See the LQ.1 of (Topic 10.2.3) : p—

3. State the signs and sympnms <Al 1sbs/ aric t valrnfn < of D"onrh tis, emphysema and

pneumonia (A, B) , |

Ans:  See the Q2| 3} # (Tapic 10! a) ™ \

4. How does tI € t(,bac,t smuke daimage the respiratory system? (A.B)

_ ':‘m('.iftrg i ."arm’rul due to the chemicals in cigarettes and smoke. Tobacco smoke contains over

y 114,600 different chemicals, out of which at least 50 are carcinogens and many are poisonous.
Misperception:
Many people think that lung cancer is the only smoking-related disease and it is the number one
cause of death among smokers. But it is not right. Cigarette smoke affects the body from head to
toe. Smokers have a much higher risk of developing a number of life threatening diseases.
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Damage to Respiratory System:
Many chemicals in tobacco smoke damage the air passageway, which lead ts crnphywm and

other respiratory disorders. ™

Lung Infections: !
Smokers are at greater risk of, deve! opmg infectinng, narticulas Iy in-the: |U..gS For example,

smoking increases the risk of Lub=rm I51S bero t¢ Fou rnm 24, end-si prielimonia by four times.

Passive S2a0Kers:
Non-smaiers, wh ase, ey pasec, tc secal d aia smoke (passive smoke) at home or work

increase their heart aiseade risk'by 25-30% and their lung cancer risk by 20-30%.

Effect pf & cmmr .00 Social Life:
Sridolang affects the social life of a person. Smokers may face social unacceptance because

' J | ' ottier people may not want to be exposed to other’s smoke.

ASSIGNMENT
PRACTICE DIAGRAM & LABEL

RESPIRATORY SYSTEM
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CUT HERE

[ J INO] F Farents or guardians can conduct this test in their supervision in order to check the skill of

students.

| SELF TEST

I Time: 40 min Marigs: 25-

I Q.1 Four possible answers A, B, C and D te-each questiain aig g e, mark the vGrect
I answer. . ~ T \ “ (6x1=6)
I In young stems and leaves, sorne gat ECLS (X(.hcl’ ge-4 Isc Gcaurs thr ough which
: is presert cver'the eond”rrl‘ (K E) _

I (A) Cortex AW P R (B) Endodermis

I .(’:Il _\.IJ icle . ' (D) Stomata

: J I" ' 1% aquatics plants get the _ dissolved in water and release in the water.
I (K.B)

| (A) Nitrogen, carbon dioxide (B) Carbon monoxide, oxygen

I (C) Oxygen, carbon dioxide (D) Hydrogen, oxygen

I3 How many pairs of fibrous bands are present in larynx? (K.B)

: (A)1 (B) 2

I (©)3 (D) 4

I 4. Which one was used as insecticide in the past? (A.B)

| (A) Caffeine (B) Ephedrine

I (C) Marijuana (D) Nicotine

I 5. A disease involving the breakdown of air sacs of the lungs is: (K.B)

| (A) Pneumonia (B) Bronchitis

' (C) Asthma (D) Emphysema

I 6. Which process does not occur in the nasal cavity? (U.B)

: (A) Trapping of large dust particles (B) Humidification of the inhaled air

I (C) Warming of the inhaled air (D) Exchange of gases

| Q2 Giveshortanswers to following questions. (5%2=10)
1 () How gaseous exchange occurs in young stems and leaves? (U.B)

I (ii) Difference between breathing and respiration. (K.B) | 1 (UL
I (iii) Whatis the role of glandular cells of trachea &d'bronchi? (A7), %, " (o \o~="
I (iv)  What is the prevention and treatment of pnfuu'non'ra’)"-_(/;;\.E:)‘-. \ ' ' .

I (V) How nicotine-is dangerou< to| human toc_y? (A, B) - '

: Q.3 Answer the fol!cwing quost ¢ns m\dg*aul (5+4=9)

I €)) Explaln the m=ci'cn|qn1 o hreals 1ing. (K B)

[ (_b)-. "\’lll 3 rmt= i uotnma (K B)

1

N

I

BIOLOGY-10 28



ol J/(, VTV I = /,“\/_
HOMEQGS

e BB e e

Mk = Title

111

Homeostasis in Plants
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Homeostasis in Humans
e Role of Skin
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35
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Structure of Kidney
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CHAPTER-11 HOMEOSTASIS

Q.1

Ans:

11.1 HOMOSTASIS IN PLANTS e I
LONG QUESTIONS [ ()
Describe homeostasis in plants. (A.B) - (GRW 2014, [IHR'2015,5CK 2015)
(@]=)

How do the plants excrete ext ra sialer  na salts forrma taeir bagies. (A.B)
_ (Understandlng the Concept Q.2)
HC'\/II:‘%'I A”'C IN PLANTS

Definitior: -
“Tlie, v aintenanae r\F tiie internal conditions of body at equilibrium, despite changes in the
exigimalerivironment”,

' "_|Explanation:

Plants respond to environmental changes and keep their internal conditions constant
(homeostasis). They apply different mechanisms for the homeostasis of water and other
chemicals (oxygen, carbon dioxide, nitrogenous materials etc.).
Removal of Carbon Dioxide:
e In daytime, the carbon dioxide produced during cellular respiration is utilized in
photosynthesis and hence it is not a waste product.
e At night, it is surplus because there is no utilization of carbon dioxide. It is removed
from the tissue cells by diffusion.
e Inleaves and young stems, carbon dioxide escapes out through stomata.
e In young roots, carbon dioxide diffuses through the general root surface, especially
through root hairs.
Removal of Extra Oxygen:
e Oxygen is produced in mesophyll cells only during daytime, as a by-product of
photosynthesis.
e After its utilization in cellular respiration, the mesophyll cells remove the extra
amount of oxygen through stomata.
Removal of Extra Water:
e Plants obtain water from soil and it is also produced in the body during cellular
respiration. Plants store large amount of water in their cells for turgidity.
e [Extra water is removed from plant body by transpiration.
Transpiration: N
e “The loss of water from plant surfagsin the fomr: va‘por's' i5 r-'a'%ed
transpiration”. -
At night, transplraflcn I':"'aly dees nt of cut! tecalfse most plants have their
stomacy closed. . oL - -
Guttatica: | |\ T "~ ™ \ ~
o “The appmrcn e )f dr 0,"3: ‘of water on the tips or edges of leaves is called guttation”.
= | If ther'2is higk water content in soil, water enters the roots and is accumulated in xylem

N |

A\ ! vagseis. Some plants such as grasses force this water through special pores, present at

leaf tips or edges, and form drops.

Guttation Versus Dew:

Guttation is not to be confused with dew, which condenses from the atmosphere
onto the plant surface.
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_ 1Y LAY
NN
LY AN Y
i) L
\ 3 1

Q.2
Ans:
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Removal of Metabolic Wastes:

Plants deposit many metabolic wastes in their bodies as harmless msp_luh!c materl,:—:%s e ',: Al

I'H._"

Examples of Metabolic Wastes: = \ /
o Calcium oxalate is deposited.in the mrn of Ci y"‘la|¢ n t]exleuves- ‘afa ,st nrs ur many
plants e-g. In tomatsz— LRy \ |
e In trees which shed *h& ir/ |ea/e yearly, _he f—*xcre*n y ‘proauscts are removed from
baty/during teaf fali, | v A
o Officr! wa&te rnaterialé tha;}» femoved by some plants are
. '-,R.n,_ms _(b.-/ ¢onive £OUS trees)
| o _"_f_g‘_ill-ns (0 keekar)
"o Latex (by rubber plant)
e Mucilage (by carnivorous plant and lady finger) etc.

Resin drops from Lattice being from  Mucilage drops on
a cut tree a tree extracted  a carnivorous plant
Figure: Removal of some Wastes in Plants

Describe osmotic adjustments in plants. (A.B)
OSMOTIC ADJUSTMENTS IN PLANTS
On the basis of the available amounts of water and salts, plants are divided into three groups:
e Hydrophytes
e Xerophytes

e Halophytes
Hydrophytes: (GRW 2014, BWP 2014, DGK 2014‘ ¢
Hydro = Water and Phytes- Plants (aquatlc ﬁlg I -"‘“ f ALY ;” -
Introduction: 4 L ‘hjﬂ LA
Hydrophytes are the plants-which ’w Caili _plét I; or mrrla‘ly su‘)n.‘nerged in freshwater.
Such plants do not face the proolbm of' l\at=r Sh'_) ta_u VL -

A

Environgiier: ta‘ Ad?“tdtlons \ '

o Th- Y nave d%»elwpﬂd nef“i*@}ﬁ} s Jfur the removal of extra water from their cells.

o H)drn,-)h*fps have Hrocs’ leaves with a large number of stomata on their upper
= surffax e t ic'ctiaracteristic helps them to remove the extra amount of water.

‘||I:&91 nples: -

“e  Water lily
e Lotus
Xerophytes: (LHR 2013, BWP 2014, GRW 2015)

Etymology:
Xero = Dry and Phytes = Plants (desert plants)
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Introduction:
Xerophytes live in dry environments. -
Environmental Adaptations: — [ [~
e They possess thick, waxy cutlcle o'el, thelr epidermis), 0 'req uve wav: ‘iges from
internal tissues. '
They have less number of stu nnti tu ’edLICt the rate o tran spiration.
Suehipiants have-tea p roots to absorh. meximLit water from soil.
Serrie'xe 'oph\*es havespec; fa\pz.grencn,';na cells in stems or roots in which they store
largeiueritities of Fvvater_This makes their stems or roots wet and juicy, called succulent
organs) |\ |
_ J ma a _,vg le
A J, _ Cacti (Singular: Cactus)
o ' Haloghyte X (BWP 2015)
Etymology:

-

Halo = Salt, Phytes = Plants (marine water plants)
Introduction:
Halophytes live in sea waters and are adapted to salty environments.
Environmental Adaptations:

e Salts enter in the bodies of such plants due to their higher concentration in sea
water.

e Water tends to move out of their cells into the hypertonic sea water.

e When salts enter into cells, plants carry out active transport to move and hold large
amount of salt in vacuoles. Salts are not allowed to move out through the semi-
permeable membranes of vacuoles. So the sap of vacuoles remains even more
hypertonic than sea water. In this way, water does not move out of cells.

Example:
e Many sea grasses

Hydrophytes Halophytes Xcrophytcs I Y T ) "I |

mrr eunm

Q.1 Define homenstams Give ar ex ampie. | (l ﬁ) QR 2013/19, MTN 2 613, 2014, 2015, BWP 2014)
Ans: [ ‘-' Vo |—._M§1§1_,_\P|<
Definitiors 2B LR
“Mamtenanca OI \he, nttn all cdndltlon of body at equilibrium, despite changes in external
_enyis ch me’ 1t ) =
,tv/la.'i‘f e
j_‘-]| U The core temperature of human body remains at about 37°C despite fluctuation in the
gAY surroundlng air temperature.
Q.2  Define osmoregulation. Give an example. (K.B) (GRW 2014, 15, 16, 17 LHR 2015, 17)
Ans: OSMOREGULATION
Definition:
“Maintenance of the amounts of water and salts in body fluids (i.e. blood & tissue fluids).”
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Example:
The relative amounts of water and slats in body fluids and inside cells co

diffusion and osmosis, which are essential for the functioning of cells.
Q.3  Define thermoregulation. (K.B) (GRW 2022, 18,117
Ans: THER'mWREG LA‘LQT\'_

Definition:

“Thermoregulation is the mat 1tcn4n.,c s nt oTT al body rPr q,crature

Optimuri T2 peratare: '

ntre! the processesof '

, BWE 2(1", L iR 2015)

The enzyises'of bodywark biest e nait:cular temperature (optimum temperature). Any change

in body temgerature 'm: y atfedt'the functronrng of enzymes.

Examgle:
— )RR egritesiperature of human body remains at about 37°C despi
' J | %1% surounding air temperature.
Q.4  Define an excretion. (K.B) (LHR 2013,
Ans: EXCRETION
Definition:

te fluctuation in the

GRW 2015, SWL 2015)

“This is the process of homeostasis in which metabolic wastes are eliminated from body to

maintain the internal conditions at equilibrium.”
Q.5 What is metabolic waste? (K.B)
Ans: METABOLIC WASTE
Definition:

Metabolic waste means any material that is produced during body metabolism and that may

harm the body.
Example:
Resins by coniferous plants and latex by rubber plants.
Q.6  What are succulent organs? (K.B)
Ans: Page no 32.
Q.7  Define hydrophyte with an examples (K.B)
Ans: Page no 31.
Q.8 What is meant by halophyte? (K.B)
Ans: Page no 32.
Q.9 How plants remove extra CO, from their body? (A.B)
Ans: Page no 30.
Q.10 Differentiate between transpiration and guttation? (K.B)
Ans: DIFFERENTIATION
The difference between transpiration and guttation is as follows:

(GRW 2017)
(LHR 2017, GRW 2016)

(GRW 2016, BWP 2015)

(LHR 2014, SWL 2015)

Transpiration Guttation
e Transpiration is the loss of water e The appearance of crops o‘f mtef ol 1|

from plant surface in the form of the tips.ar; cdoes r,f feav
vapors. Cmt_a'rr_cn_ AV N
Q.11 How plants remove metabd|ic wec'fr (-w'-\.B). | '
Ans: Pageno 31. -

Q.12 Write tv ro r,nar,aet'frrs*uce of Kerqphzte‘ : (K
Ans: Page no 3z. _

25 alﬂ

Q.13 Defrne 0SING3:S. !K B) (LHR 2016)
Ans: _ OSMOSIS
AN uge'_fr_--.M
J | _*Gsmosis is the movement of water from hypotonic solutions (less solute concentration) to

hypertonic solutions (higher solute concentration), through semipermeab
Q.14 What is the secondary function of leaf fall? (U.B)
Ans: SECONDARY FUNCTION OF LEAF FALL

The removal of excretory products is a secondary function of leaf fall.

le membrane.”

If the leaves are not

Sshed, the calcium oxalate just remains as harmless crystals in the leaves.
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2.

6.

7.

8.

10.

11.

12.

13.

11.1 MULTIPLE CHOICE QUESTIONS

How many grams of glucose are present in one liter of Human blooﬂ” AAB;

(A) 109
(C) 0.1g

(R) 1g
\D;, 169g

Any material that is produced duri=g boay metahclism and that may harm the body is

called: (U.B).
(A) Guttitigi:
(C) Metationic waste, |

Thermoregulatinn i ¢sser; tial Tor : (K.B)

(&) [Exeretion

" [(Cvietabolism
The loss of water from plant surface in the form of vapors is called: (K.B)

(A) Guttation
(C) Excretion

(B)49n

(D) Oxygen

(B) Enzyme activity
(D) bothb & c

(B) Transpiration
(D) Thermoregulation

is deposited in the form of crystals in the leaves and stems of tomato. (K.B)

(A) Calcium carbonate

(C) Calcium sulphate

(B) Calcium silicate
(D) Calcium oxalate

Plant homeostasis is concerned with concentrations of all of the following, except; (U.B)

(A) Water

(C) Nitrogenous waste

The waste product of keekar (K.B)

(A) Resins

(C) Latex

The COs: is removed from cell by: (U.B)
(A) Diffusion

(C) Filtration

is broad leafed hydrophytes. (U.B)
(A) Hydrilla

(C) Vallisneria

Example of xerophyte is: (K.B)
(A) Cactus

(C) Cycas

(B) Carbon dioxide
(D) Chlorophyll

(B) Gums
(D) Mucilage

(B) Facilitated Diffusion
(D) Active transport

(LHR 2013, MTN 2015)
(B) Water lilly
(D) Pistia

(LHR 2013)

(B) Pinus
(D) Sea grasses

The waste product of carnivorous plants and lady finger is: (K. B)

(A) Resins

(C) Latex

Gums is the waste product of: (K.E )
(A) Coniferous trees

(C) Rubber, jjiant

(A) Resing
(C\ : (ltJX A

e gic-the waste product of: (K.B)
(A, Coniferous trees
(C) Rubber plant
Excretion is one of the process of

(B) Gums - 1<
(DY) Mucilage ™~ " W | T o=

®) Keeka:
— ) LadyFiiger
Secretionsawhith are, se.cn et \d b\)l cﬁq fe ~s'ave called: (K.B)

(LHR 2014)
(B) Gums
(D) Mucilage

(B) Keekar
(D) Ladyfinger
. (K.B)

(A) Homeostasis
(C) Guttation

(B) Transpiration
(D) Mutation
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16.
17.

18.

| ']u.lqi.'

20.

21.

Oxygen is produced in
photosynthesis. (K.B)

cells during day time, as a by-product of..

(A) Cortex (B) Endodermis . —
(C) Mesophyll (D) Epideramis ™ | |
In young roots, CO: diffuses *hrough ‘he geaer; al root surfau €spt‘:l( Iy uerUgh
(K.B) :
(A) Root kaifs’ VWL L (B) Rost
(C) Xylera=, | _ \u) Stem
Plants stareilarge am. wu 1t of \waier in their cells for . (A.B)
Ay Flascid (B) Turgidity
(< “‘u_n Yi2r-5eason (D) Winter session
_|Ttie appearance of drops of water on the tips or edges of leaves is called
(K.B)
(A) Transpiration (B) Dew
(C) Guttation (D) Evaporation
The most common example of hydrophytes: (K.B) (LHR 2017)
(A) Sea grass (B) Cactus
(C) Water lily (D) Lady finger
Play role in maintaining body temperature: (K.B) (LHR 2017)
(A) Lungs (B) Kidney
(C) Skin (D) Ear

11.2 HOMEOSTASIS IN HUMANS

Q.1

Ans:

LONG QUESTIONS

Describe homeostasis in human. (A.B)

two organs in detailed.

OR
Name the organ which work for homeostasis in human, describe detail of work of any

HOMEOSTASIS IN HUMAN

Organs for Homeostasis:

(LHR 2017)

Like other complex animals, humans have highly developed systems for homeostasis. The
following are the main organs which work for homeostasis.

Lungs:

Lungs
Skin
Kidneys

1w J I
— = L N |

Lungs remove excess carberilioxice-4nd Keep it in\balarice!

' Definition:
“Outer most protective layer around the body of higher animals
to perform different vital tasks”.

W i Ireniov gdnair.

Maintain the concentratich ¢t corbcn dicxide-n binasd.
Cur Gells "‘"@UL:”C‘-" carhon u&r{ﬁldé ‘Ivher they perform cellular respiration.
Fron ‘en:, cal ban|dipxide diffases into tissue fluid and from there into blood.
Bluod ‘rajries, car héir dioxide to lungs from where it is

ROLES OF SKIN IN HOMEOSTASIS

Figure: Goosebumps
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

\ J.,. Q'.I:

"4 AnNS:

Q.6

Ans:

Structure of Skin:

Our skin consists of two layers:
e Epidermis
e Dermis

Epidermis: \ _
The outer prsiective laver w |thouf blond \,ns_el 1S (,a"f-‘d cpldermls
Dermis:"._./
This innelr layer ¢f tkin'nc, nsists of

¢ | Blcoc we_‘s‘.!le '

»._Schsory nerve endings
‘e Sweat glands

e Oil glands
e Hairs
e Fatcells

Skin as a Thermoregulatory Organ:
Skin performs important role in the regulation of body temperature.
In Cold:
The thin layer of fat cells in the dermis insulates the body. Contraction of small muscles
attached to hairs forms ‘Goosebumps’. It creates an insulating blanket of warm air.
In Hot:
Similarly, skin helps in providing cooling effect when sweat is produced by sweat glands
and excess body heat escapes through evaporation.
Skin as an Osmorequlatory and Excretory Organ:
The following metabolic wastes are also removed in sweat through skin:
e Excess water

e Salts

e Urea

e Uric acid

11.2 SHORT QUESTIONS )

Which organs of human work for homeostasis? (A.B) sy (R rose, | Wy
Page no 35. - | .'E_ W\
How lungs and skin work for homrosta5|s’) (A 3) \ ' ' =
Page no 35. v, yAVAALY
Write thn-n m e of fwg- .ayer 5 (F skinp 126 B\
Page no 38+ | |\ A
What are'thi! rolés of >k nlis human body’? (A.B) (LHR 2014)
'Jagwm 25
'Havv fungs remove CO;, during cellular respiration? (A.B)
Page no 35.

Why the dogs hang their tongues out and pant? (U.B)
PANTING IN DOGS
Dogs hang their tongues out and pant to remove extra metabolic heat from their bodies.
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11.2 MULTIPLE CHOICE QUESTIONS

1. In humans, which organs help in the removal of carbon dioxide? (4 5)
(A) Kidneys (B) Adrenal alasus '
(C) Liver ' (Dj kungs

2. The skin perform its role al an orzzipf’: 44.E)
(A) Osmareguiation / . !_ B) Excretici
(C) Thermgregulation | ~4B) All of these

3. Which organihelps in plondlﬂﬂ cooling effect’> (U.B)
EATKICneys | (B) Skin

MM ILS Lu_e. : (D) Lungs

J | 4y, Excess body heat escapes through: (U.B)

(A) Transpiration (B) Excretion
(C) Cooling (D) Evaporation

5. Outer protective skin layer without blood vessels is: (K.B)
(A) Epidermis (B) Dermis
(C) Hypodermis (D) Endodermis

6. The outer protective layer of skin contains : (U.B)
(A) Blood vessels (B) Sweat and oil glands
(C) Fat cells (D) Dead cells

7. Which of the following process dogs do to get rid of extra body heat? (U.B)
(A) Transpiration (B) Panting
(C) Cooling (D) Evaporation

11.3 THE URINARY SYSTEM OF HUMANS
LONG QUESTIONS

Q.1 Describe human urinary system. (K.B)

Ans: HUMAN URINARY SYSTEM
Definition:
“The excretory system of human is also called the Tﬂ
urinary system”. _ . ~| || | s
The human urinary system consists of the following: / 1IN L\ \ .
e A pair of kidneys [ = F\"ﬁi“@ —— =i inely
e A npair of ureters ) A \ \ (," .H‘ | ) /N
e Aurinary bladder ' el anhy 1L S A
e A Urethra i R ; o ﬁ‘— Ureter
Pair of Kidney: RYFAR! b [
A pair g kicnevs—is preseit ‘against tne “Sack wail of | \|
abdominga®cavity; just, belcw ol gp iragln. orie-on either side U H
a ( e Kinra \ J— // )
afntrrjg verye b'[ll LL|UTH.T|’6EI aysTilter blood to produce \f ~// urinary
0 (Bt reter Urethra
J b J ' | The! uieters carry urine from kidneys to the urinary | figure: The Urinary System of Human
islidier,

Urinary Bladder:
The urinary bladder temporarily stores urine until it is released from the body.

Urethra:
Urethra is the tube that carries urine from urinary bladder to the outside of the body.

BIOLOGY-10 37




CHAPTER-11 HOMEOSTASIS

Q.2
Ans:

.| |Reriai-medulla consists of several cone
shaped areas called renal pyramids. Ureter

Describe structure of human kidney. (LHR 2014, BWP 2014, SWL 2015) .~

STRUCTURE OF HUMAN KIDNEY .
Definition: vl
“QOrgan responsible for filtering the hlood if called kiciny”~ "\~ | [ ¢
Colour: - A e o
The kidneys are dark-red inicolodr:

Shape: 3 | . ]
The kidniy? ere hiednishiaped. |
Dimensiois:| | ||

=ashkidrey is'40 ¢m long, 5 cm wide and 4 cm thick.

|| '._V\:'E‘.gll'[:

Each kidney weighs about 120 grams.

Location:

The kidneys are placed against the back wall of abdominal cavity just below diaphragm,
one on either side of vertebral column. The left kidney is a little higher than the right. The
concave side of the kidney faces vertebral column.

Protection:

The kidneys are protected by the last two ribs.
Internal Structure of Kidney:

Each kidney consists of the following structures:

Hilus:
There is a depression near the center of the concave area of the kidney called hilus. This is the

area of kidney through which ureter leaves kidney and the other structures enter and leave
kidney:

e Blood vessels

e Lymphatic vessels

e Nerves
The longitudinal section of the kidney shows two regions.

e Renal cortex

e Renal medulla

Renal Cortex: ra I" [ k
Renal cortex is the outer part of kidney. F.._-'?"._':"—_—' _g,T-\——{_._ A=
It is dark red in colour. Vo E S \ ! Renal cortex

Renal Meduiie: , RYVARY [ )
1 R Loh -
Renal medillali§ the inrer part Bf\the
. 1. HE R Renal artery——
Kidney. Itfs pale, iiec i coioLiri—
Renal Pyramids: —

Renal medulla
Renal vein

Renal pelvis Renal pyramids

Renal Pelvis:
Renal pyramids project into a funnel- Figure: The Anafomy of a Kidney

shaped cavity called renal pelvis, which is the base of ureter.
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Q.3

Ans:

Ans

What is the functional unit of the kidney? Describe its structure and draw label diagram.
(Understanding the-Concept Q. 25—
OR 12\ (C
What is nephron? Describe its structure and aist; draw l2helied diegram (LB =R 2017)
Definition: ATYFan\ \
“The structyigl and furctionai urit fithe k!dneyc ig"called nephron” There are over one
million rieghirons in-2aci kidr ey; :
' \ STRUCT URE OF NEPHRON
Thp"e ére two par's of'2 riephron
 Renal-curpuscle
e Renal tubule

Renal Corpuscle:

The renal corpuscle is not tubular. It consists of two parts. i.e. Glomerulus and Bowman’s
capsule.
Glomerulus:
It is the network of capillaries. The capillaries of the glomerulus arise from the afferent
arteriole and join to form the efferent arteriole.
Bowman’s Capsule:
Bowman’s capsule is a cup-shaped structure that encloses glomerulus.
Renal Tubule:
The renal tubule is the part of nephron which starts after Bowman’s capsule. It consists of three
parts:
e Proximal convoluted tubule
e Loop of henle
e Distal convoluted tubule

Proximal Convoluted Tubule: Distal Poximal

The first portion of the renal tubule is called oonvohiied kaballe;; (oomvolted tubule
proximal convoluted tubule.

Loop of Henle:

Next portion of renal tubule is U-shaped and is called
the loop of henle.

Distal Convoluted Tubule:

The last portion of the renal tubule is the distal
convoluted tubule.
Collecting Duct: T
The distal convoluted tubuleg ofn“ vnephun‘ )p=n

) L Touneau
in asmglp-rcmoctlna duei, | - o Figure: The Structure of a Nephron

Papillary-Biuctss "~ (4 1L T \
Many coliec; ng chts j(lr tncf‘ ‘ner to form several hundred papillary ducts which drain
inty réthal pelvis.. '

| V\: hp A tens-are involved in formation of urine in kidney (A.B)

(Understanding the Concept Q.4) (LHR 2016)
FORMATION OF URINE
There are two major functions of kidneys:
e As excretory organs
e As osmoregulartory organs
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\ 0 lgicineruias. The pressure of blood is
~very high and so most of the water, salts,

Kidneys as Excretory Organs:

The main function of kidneys as excretory organs is urine formation, which-ta¥es plar‘n e

following three steps:

e Pressure filtration

e Selective reabsorptior—

e Tubular secretion
Pressure Fillrétion:
This is thz st step. 'When piocd-enters
the kidney Via the renal arteiy; it goes to
wmany, |anericlet—and then to the

glucose and urea of blood is forced out
of glomerular capillaries.

Glomerular Filtrate:

The material that passes into the
Bowman’s capsule from the glomerulus
after pressure filtration is called
glomerular filtrate.

1%,

(GRW 2015)
Pressure Reabsorption of
Filtration water and glucose )
J_ Reabsorption of water

Tubular Secretion
Collecting Duct

Reabsorption, of salts 015)

Urine moves to ureter

Figure: Functioning of Kidney (Nephron)

Selective Reabsorption:

The second step is the selective reabsorption. In this step about 99% of the glomerular
filtrate is reabsorbed into the blood capillaries surrounding renal tubule. The selective

reabsorption occurs through:

e Osmosis

e Diffusion

e Active transport
Proximal Convoluted Tubule:

Some water and most of the glucose is reabsorbed form the Prommal convoluted tubule.

Here, salts are reabsorbed by active transport and then water

llows by osmosis.

Loop of Henle:
The descending limb of loop of Henle allows the reabsorption of water while the
ascending limb of Loop of Henle allows the reabsorption of salts.

Distal Convoluted Tubule:

The distal convoluted tubule again allows the reabsorption of water |nto the blood

Tubular Secretion:

The third step is the tubular secretion. Different ions, creatigdirie, u €a, c‘rc are | sespeing < '

from blood into the filtrate in renal fubule Th1s ic d ng to i amtmn blo! )d at.a abrmal pH

(7.35t0 7.45). |
Urine: _ '
After  /pigsstire_ .~

reabsorptisn | and (tubllar | ecretio
filtrate prosert injrengl w nuiesT1s known as
urme It_mowes ito collecting ducts and

Wt er inlo pelvis.
“~'At the final stage urine is only 1% of the

originally filtered volume. The typical
volume of urine produced by average adult
is around 1.4 liters per day.

fitraticn, - \.ie':ei'.t'fve' ~
iniel-—"the

1\ wvater 95%

B Urea 9.3 g/l
Chloride ions 1.87 g/l
Sodium ions 1.17 g/l

Potassium ions 0.750 g/l
Other ions and Variable amounts
compounds

Table: Normal Chemical Composition of Urine (Source:
NASA Contractor Report)
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Q.5

Ans:

Q.6

Ans:

Along with excretion, kidneys also play role in osmoregulation. Comment on this_.

statement. (A.B) (MTN 2015) (Understandirgthe Conseptid:-h;
OSMOREGULATORY —_— [ '

Osmorequlation: | [ (¢

The regulation of the concentratiort of watir ana salt in\ b’ ocd anc 01:‘.;| body fluids is

called osmoregulation. .

Importarce;™ / -

Kldneys “\lsy impoitant rcle i) omo*equ'au i by regulating the water contents of blood. It

is an imporiant| [rocess|as excessive loss of water concentrates the body fluids whereas

excesy Tntake| (f water ditutes them.

Rinductisr ol Mypotonic Urine:

' \Whén-there is excess water in body fluids, kidneys form dilutes (hypotonic) urine. For this
" purpose, kidneys filter more water from glomerular capillaries into Bowman’s capsule.

Similarly, less water is reabsorbed and abundant dilute urine is produced. It brings down
the volume of body fluids to normal.
Production of Hypertonic Urine:
When there is shortage of water in body fluids, kidneys filter less water from glomerular
capillaries and the rate of reabsorption of water is increased. Less filtration and more
reabsorption produce small amount of concentrated (hypertonic) urine. It increases the
volume of body fluids to normal.
Hormonal Control:
This whole process of kidneys is under hormone control.
Describe the process of selective reabsorption in the kidney. (U.B)
(Understanding the Concept Q.1)
SELECTIVE REABSORPTION

The second step in urine formation is the selective reabsorption. In this step about 99% of the
glomerular filtrate is reabsorbed into the blood capillaries surrounding renal tubule. The
selective reabsorption occurs through:

e Osmosis

e Diffusion

e Active transport
Proximal Convoluted Tubule:
Some water and most of the glucose is reabsorbed form the proximal convoluted tubule. Here
salts are reabsorbed by active transport and then water follows by osmosis. :
Loop of Henle:

The descending limb of loop of Henle allows.the reabsorntnsr. ,'r veacel \Anﬂﬂ the. A3CE; ndlRy

limb of loop of henle allows the reab“‘rptlon of >P' o . \

Distal Convoluted Tubule: RIS

The distal convoluted tubule dgol[l aﬂuw 3 th~= roaLc'erL‘ion c‘ vvater |rto'the blood.

Tubular Secre ioRy Y - \ et

The third Step iy e tubjlar wcrnt ans ._)lfferent ions, creatinine, urea etc. are secreted from

blood into) the! flinate in fetai tubule. This is done to maintain blood at a normal pH (7.35 to
o J

\ 'Q‘-"L
= After pressure filtration, selective reabsorption and tubular secretion, the filtrate present in

renal tubules is known as urine. It moves into collecting ducts and then into pelvis.
At the final stage urine is only 1% of the originally filtered volume. The typical volume of
urine produced by ab average adult is around 1.4 liters per day.
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11.3 SHORT QUESTIONS

Q.1  Enlist the parts of human urinary system. (K.B)
Ans: Page no 37.
Q.2  How excretory system works in hussans? (0\ B\
Ans: Page no 37.
Q.3 What is renal-corpuscle? (K B}
Ans: Page no 139/
Q.4 Name the peitsicf riephion. (iIK.3)
Ans: Pagapn 3¢ | L L
2.5 | [ Whatis fulesar secretion? (K.B)
J [ArRS: [Page no 40.

(LHR 2015, 2007, GRW 2015 147'{ 015
| 'c RV7.2014. MTN 2015)

(DGK 2015)

(LHR 2016)

(GRW 2013)

Q.o How kidneys manage the excess water in body fluid? (U.B)

Ans: Page no 41.
Q.7  What is the function of loop of henle? (A.B)
Ans: Page no 40.

Q.8  Why blood cells and proteins are not filtered through the glomerular capillaries? (U.B)

Ans: FILTRATION OF BLOOD

Blood cells and proteins are not filtered through the glomerular capillaries because they are

relatively larger in size.

Q.9 Why filtration takes place in glomerulus part of nephron? (U.B)

Ans: FILTRATION IN GLOMERULUS
Filtration takes place in glomerulus part of nephron due to:
e High blood pressure
e Presence of blood capillaries
Walls of glomerulus are porous
Q.10 How kidneys help to control blood pressure? (U.B)

Ans: BLOOD PRESSURE CONTROL

Kidneys filter salts from blood to excrete salts out of body in the form of urine. It helps in

controlling blood pressure.

11.3 MULTIPLE CHOICE QUESTIONS
1. Colour of human kidney: (K.B)

(A) Dark yellow (B) Dark red
(C) Dark Green (D) Purple ' PN
2. Tube between kidney and urinary bladderfis! (KB}, |~ { A ISWL 2015)
(A) Nephron \ ~3)\Urethia’l | '
(C) Renal tubule oLl yreter,
3. The tube s itat, cnrry ur'ne f. om k ﬂe) *r.é.: KB) (SWL 2015)
(A) Urethra W (B) Urinary bladder
(C) Ursters '\ || : (D) Pelvis
A [ [Ribe whieh nriiect the kldney are: (K.B) (MTN 2013)
S (A First two (B) Last two
] (C) Middle (D) Last four
5. Organ responsible for filtering the blood is: (K.B) (LHR 2015, GRW 2017)
(A) Intestine (B) Brain
(C) Stomach (D) Kidney
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6.

11.
12.
13.
14.
15.
16.
17.
18.
19.
200

21,

Which one is correct? (U.B)

(A) The left kidney is little higher than the right .

(B) The right kidney is little higher than the left -

(C) Both are equally placed . v [ |

(D) The left kidney is half smaller thanitiz right ), _ _ 4

Approximate weight of a kidinay is; (5<8Y" — '\ | | V] (LHR 2014)

(A) 10 grams..- _ - 1 W(B) 18 gidms
(C) 20 grams, o ) (D)-220 grams
Urine is t~mpo:crl.y stared fn o\(F_E)
(A) Urathra % 4 4 (B) Urinary bladder
1@ Lreters - (D) Pelvis
» 4 IRighekianey is lower than left due to: (K.B)

= (A) Diaphragm (B) Stomach
(C) Liver (D) Vertebral column
Colour of renal medulla: (U.B)
(A) Dark red (B) Pale red
(C) Dark yellow (D) Dark green
The functional unit of kidney: (A.B) (DGK 2014, BWP 2015)
(A) Nephron (B) Neuron
(C) Renal pelvis (D) Renal cortex
In how many steps urine formation takes place? (K.B)
(A1 (B) 2
©3 (D) 4
The percentage of urine at final stage to the originally filtered volume: (K.B)
(A) 1% (B) 2%
(C) 3% (D) 4%
In urine chemical composition, the percentage of water: (K.B) (LHR 2016)
(A) 80% (B) 85%
(C) 90% (D) 95%
In urine chemical composition, the amount of urea: (K.B)
(A) 8.9/ (B) 9.1 ¢/l
(©)9.3¢/ (D) 9.5 g/l
In urine chemical composition, the amount of chloride iron: (K.B)
(A) 1.79 g/l (B) 1.83 g/l
(C) 1.854¢/l (D) 1.87 g/l
The vessels which take blood towards renal corpuscles : (K.B) .
(A) Afferent arteriole (B) Efferent arteriole—, [ [*~ |
(C) Afferent venule (D) Efferent yenule s N | (7 \o—
The left kidney is little thun ‘he rig hL K. ED |\ ' o
(A) Lower \ 0\ \B) ngnef 1%
(C) Beside — WL Diegorad
The contaye sida ot kldnﬂy f.1cm =" (KB)
(A) Vertebrdlicoltmn | |\ |\~ (B) Lungs
(C\ Dmutafy Jard, | L2 (D) Stomach
_______ isia bl shaped structure that encloses glomerulus. (K.B)

N (/—‘) Bowman’s capsule (B) Nerve

~(C) Nephron (D) Renal
Renal pyramids project into funnel shaped cavity called renal pelvis which is at the base of:
(K.B)
(A) Urethra (B) Ureter
(C) Nephron (D) Bladder
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22.  The renal corpuscle has parts. (K.B)
(A) 4 (B)S
©)3 (D) 2 [y

23.  There are over million nephronrsin each Vidiiev. (i< B, [ ¢ {241 2015)
A1 _ (B)Z '
©)3 : &) 4 ) |

24, Last portion-&f convoluted tubivie/iri ceiled. | . —~_~—convolutedtubule. (K.B)
(A) Proximix ' (Rj-Distal
(C) Glomezrulus —+=" (D) Loop of Henle

25. Normzl pid o7 human bl)(.u is: (K.B)
tAN00 = 3.00-- (B) 6.35 - 6.45

J P (€)7:35=7.45 (D) 7.30-7.40

2¢- ~ The most of glucose is reabsorbed from : (K.B)
(A) Distal convoluted tubules (B) Proximal convoluted tubules
(C) Ascending loop of Henle (D) Descending loop of Henle

27.  Amount of K" ions in urine: (K.B)
(A) 0.450 g/l (B) 0.650 g/l
(C) 0.350 g/l (D) 0.750 g/l

28.  The typical volume of urine produced by an adult in liter per day is: (K.B)  (GRW 2016)
(A) 2.4 (B) 1.4
(C) 4.2 (D) 4.1

29.  The longitudinal section of kidney shows outer part: (K.B) (GRW 2017)
(A) Renal cortex (B) Renal pyramid
(C) Renal medulla (D) Renal pelvis

11.4 DISORDERS OF KIDNEY

Q.1 Explain some kidney disorders. (K.B)
Ans: KINDNEY DISORDERS
There are many different kidney disorders. Some of them are:
e Kidney Stones

e Kidney (Renal) Failure
KIDNEY STONES

Explanation
When urine becomes concentrated crystals of the foIIowmg salts are 57 med

e Calcium oxalate ~\ PV A\
e Calcium phosphate tm! ) A
e Ammonium phosphltt ARERIRRENE
e Uricaeid \
Such larje crystads (‘anﬁct pcss in trine'and fgriil hard deposits called kidney stones.
Most stories s‘fad |r. k1d ney. S’)me midy travel to ureter or urinary bladder.
Causes: '
e ] (TR e ot icadses of kidney stones are:
SN e T Age
N e Diet (containing more green vegetables, salts, vitamins C and D)
e Recurring urinary tract infections
e Less intake of water

e Alcohol consumption
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Symptoms:
The symptoms of kidney stones include:

Severe pain in kidney or in lower abdomen
Vomiting
Frequent urination
Foul-simelling urine |

o Uririg witi n'oou and pth '
Treatmert \
Thr fneatmem 0 Kic ney stones includes:

' [EMcessive water intake

'. Surgical treatment

e Lithotripsy
Excessive Water Intake:

About 90% of all kidney stones can pass through the urinary system by drinking plenty of
water.

Surgical Treatment:

In surgical treatment, the affected area is opened and stone(s) are removed.

Lithotripsy:

Lithotripsy is another method for the removal of kidney stones. In this method, non-
electrical shock waves from outside are bombarded on the stones in the urinary system.
Waves hit the dense stones and break them. Stones become sand-like and are passed through
urine.

KIDNEY (RENAL) FAILURE
Definition:

“Kidney failure means a complete or partial failure of kidneys to function”.
Causes:
Following are the causes of kidney failure:
e Leading causes
e Other causes
Leading Causes:
e Diabetes mellitus
e Hypertension
Other Causes:
e Sudden interruption in blood supply to kldneys . - L
° Drug overdoses ~ T AN N [ (O O
The main symptoms of kldr.'-\y fa'.u B "re
e Higkrievel of urea—, | ' -
o Cthir\wastes ﬁn br: )od Wllifh\\cn el '* in the foIIowmg symptoms
Vigmiting -
\Nausee _j e
Asfgnt loss
Frequent urination
e Blood in urine

e Excess fluids in body may also cause swelling of legs, feet and face
e Shortness of breath
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Q.2

Ans:

Treatment:

The kidney failure is treated with the following:
e Dialysis
e Kidney Transplant _

Explain different treatments cf 'um e) a| ule. (A Q .
~1 A TREA MENTS OFKIBNFY n—;—\ILURE

The kidney £l ro g treated WItIJ the :Howing:
o Ditlysis |\ | |
| KidnerFansplant
DIALYSIS

- Definition:

N

“The cleaning of blood by artificial ways is called dialysis”.

Methods of Dialysis:
There are two methods of dialysis

e Peritoneal Dialysis

e Haemodialysis
Peritoneal Dialysis:
In this type of dialysis, the dialysis fluid is
pumped for a time into the peritoneal cavity
which is the space around gut. This cavity is lined
by peritoneum. Peritoneum contains blood
vessels.
Extraction of Waste Materials:
When we place dialysis fluid in peritoneal
cavity, waste materials from peritoneal blood
vessels diffuse into the dialysis fluid, which is

Dialysis
fluid

\ For

drainage

Peritoneal ;
cavity

Blood
vessel

Figure: Peritoneal Dialysis

then drained out.
Duration:

This type of dialysis can be performed at home,
but must be done every day.

Haemodialysis:

In haemodialysis, patient’s blood is pumped
through an apparatus called dialyzer. The
dialyzer contains long tubes, the—walls "_01"
which act as semi-permeabiz i’ﬂembi’.-{:"-]es: — [ R %
Extraction ¢i/Vaste Matevials;/ /| || '\ ) b

Blood

N Blood
from artery pump

Dialyzer

Blood flcwa hrougi, the i be> Wi riie\ﬂqv ola.\,'Sfa"' from dialyzer

fluid ﬂOV\h ommj rh tibes '=5ltra water and

3@st25 mo'e fiom hlodu into the dialysis fluid.

ih'en mi dnsed blood is then returned back to

to vein

? ) Dic 1l\ zer
Blood fluid JW

Fresh Uscd
Figure: Heamodialysis

““'body.

Duration:

The haemodialysis treatments are typically given in dialysis centres three times per week.
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KIDNEY TRANSPLANT

Definition:

“The replacement of patient’s damaged kldney with a donor’s hea.‘th) k1ti (K caHed knemy
transplant.” -

End Stage Renal Failure: - -

Dialysis needs to be repeated ai’e; ewr) i cays ard iS lnmhasant for/patients and attendants.
Another treaiment for-the erial; stage kidriey .u.lur= isKidney transplantation.

Kidney CSngrs: _ -
Kidney: may b2 clonz'.te_d by & deceased donor or living donor. The donor may or may not

2 e i2/ative nithe patient.
" J ,I || '._TI; ue Matching:
Before transplant, the tissue proteins of donor and patient are matched.
Transplantation:
The donor’s kidney is transplanted in patient’s body and is connected to the patient’s
blood and urinary system.
Average Life Time of Transplanted Kidney:
The average lifetime for a donated kidney is ten to fifteen years.
Failure of Transplanted Kidney:
When a transplant fails, the patient may be given a second kidney transplant. In this
situation, the patient is treated through dialysis for some intermediary time.
Problems After Kidney Transplant:
Problems after a transplant may include:

e Transplant rejection

e Infections

e Imbalances in body salts which can lead to

e Bone problems

e Ulcers
11.4 SHORT QUESTIONS
Q.1  What are kidney stones? (K.B) (LHR 2014, 17, GRW 2016, 17},
What are the causes of kidney stones? (U.B), P Y SR AP S
Ans:  Page no 44. AR A"

Q.2  What are symptoms of kidagy stone.’.?f'(U_.B_)_" AR
Ans: Pageno44. _ HAR!
Q.3 What arg t”aumer}ts w'l'klUI’ ey St\. ;:Li-\.B-)". 3
Ans: Page no 4=7 ! R N
Q.4 What.is Il*hotrlpfy 2 (5\ .3} ' (LHR 2016, 17)
Anq_: Fagang 45 _
J . ILch re'kidney failure. What are the causes of kidney failure? (K.B)
An ;.= Page no 45.
Q.6 What are symptoms of kidney failure? (U.B)
Ans: Page no 45.

Q.7  What are the treatments of a kidney failure? (A.B)
Ans: Page no 45.
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Q.8
Ans:

Q.9

Ans:

Q.10
Ans:

Q.11
Ans:

G

Ans:

7.

Define dialysis. What are its types? (K.B) (LHR 2013, 16) .

Page no 46. _

Define kidney transplant. (K.B) ] I~ (“‘-{v\' 2014,
OR. — [ | ~

What is meant by kidney transplam" (K E) ' A (GRW 2017)

Page no 46. ' YA

What are the.nroblem after kld le/ ror sp|ant ‘ (U 6)

Page no by

What are-tine contributions of AL asr -aI-Farabl? (K.B)
LCON 1'RIL' TiON OF ABU NASR-AL-FARABI

=bu Nasr-al-Farabi (872-951 AD) was a prominent scientist who wrote many books that

caihairel-irformation about kidney diseases.
What are the contributions of Al. Zahrawi? (K.B)

CONTRIBUTION OF AL. ZAHRAWI
The genius Abul-al-Qasim Al-Zahrawi (known as Albucasis: 936-1013 AD) is considered to
be Islam’s greatest surgeon who invented many surgical procedures including the surgical
removal of stones form the urinary bladder. His encyclopedia, Al-Tasrif (“The Method”)
contained over 200 surgical medical instruments he personally designed.

11.4 MULTIPLE CHOICE QUESTIONS
What are the leading causes of kidney failure? (A.B)
(A) Diabetes mellitus and hypertension (B) Hypertension only

(C) Diabetes mellitus only (D) Drug overdoses

The haemodialysis treatment is given in dialysis centers times per week.
(A.B)

(A) 4 (B) 3

(©) 2 (D) 1

Diabetes and hypertension are leading causes of failure. (K.B)

(A) Lung (B) Kidney

(C) Liver (D) Stomach

Major causes of kidney stones are: (A.B)

(A) Age (B) diet

(C) Less water intake (D) All of these - | 3y
Date of death of Abu Nasr al-Farabi: (K BI\ _ A (2] N
(A) 950 AD L myesiap || 1

©92p8 | _ 7\ W e gssaD

Al-tasrif 'vasw |*ten by rK E‘)' -

L rRAT A N it M =arapi (B) Abu Musa Ashari

[N, ((,-; Anu Usman umer Aljahiz (D) Abu al Qasim Al-Zaharawi
The main symptom/symptoms of kidney failure is: (U.B) (LHR 2013)
(A) Weight loss (B) Frequent urination
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(C) Vomiting (D) All of these

8. How many surgical medical instruments were personally d_e_signed b)_-A'b:._l al-Q a_*_éi'nl N3 )
Zahrawi: (K.B) N (¢ —
(A) Less than 200 | '_ 71 (-'L‘.) 1{06
(C) Ovel éro_ Yoot VYA '(H) 150
9. A methoa forthe rerf.._ov allof kudney stone is: (A.B) (LHR 2013)
RAN (Al Peritanea dialysis (B) Haemodialysis
4 J J (Cj Kidney transplant (D) Lithotripsy
10.  Swelling of legs, feet and face and shortness of breath are the symptoms (U.B)
(A) Diarrhoea (B) Constipation
(C) Kidney failure (D) Kidney stones
11. The replacement of the patient’s damaged kidney with the donor’s healthy kidney is
called: (K.B)
(A) Heart transplant (B) Kidney transplant
(C) Liver transplant (D) Brain transplant
12.  Average life time of donated kidney: (U.B)
(A) Five to ten years (B) Ten to fifteen years
(C) Twelve to twenty years (D) Two to five years
13. Problems after kidney transplant include: (U.B)
(A) Transplant rejection (B) Infections
(C) Imbalance in body salts (D) All of these _ o
14.  Thereare____ methodsof dialysis. (KB) 5 [~ a_
(A)2 0 B T O =
(€4 '(L‘)) A
15. Abu Nafr aly Fdrﬂha Vvac—hom |n \‘K\’?).) —
(A) 800 AD \R\R IR (B) 870 AD
_ x(': BE AD L (D) 872 AD
J'I' 1L| \ | 'A"m A ‘.-Qa3|m AI Zahrawi died in: (K.B)
| (A) 1011 AD (B) 1013 AD
(C) 1015 AD (D) 1012 AD
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ANSWER KEY)|

MULTIPLE CHOICE QUESTIORSH

| mﬁ%’{mﬂ\ﬂﬂi‘ﬂd
B EEEEa:

(NN 11.2 HOMEOSTASIS IN HUMANS

DCBDA
3 D B B

11.3 URINARY SYSTEM OF HUMANS

B
D
KN A
19 WA
C
1.4

25

1 DISORDERS OF KIDNEY)|

1 2 3 IER 2
? 10 11 B 12 13 14 A 15
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10.

REVIEW QUESTIONS ¥

MULTIPLE CHOICE QUESTIONSaE

The human urinary system consists of: (K.B)

(a) Rectum, lungs, kidneys, 11¥aters W) Kidpeys, ureters, urinary biadder
(c) Skin, liver, lungs, kidneys ' (@) K Ldr.m,s Jetarsiurinary bladder, urethra
Which oigan i3 ressensible vorfittering thedloba7 (K.B)
(@) Intestisie A =" (b) Brain
(c) Stemach ) ! (d) Kidney
The chbe Letween Kldney and urinary bladder is the: (K.B)
|4 (@) Uteter (b) Urethra
(c) Renal tubule (d) Nephron
‘Body balance’ of water, salts, temperature and glucose is termed as: (K.B)
(a) Excretion (b) Tubular secretion
(c) Homeostasis (d) Re-absorption
Which is the correct order for the path taken by urine after it leaves the kidneys? (U.B)
(a) Urethra, bladder, ureters (b) Bladder, ureters, urethra
(c) Ureters, bladder, urethra (d) Bladder, urethra, ureters
What is the function of the ureter? (A.B)
(a) To store urine (b) To carry urine from the kidney to the bladder
(c) To carry urine out of the body (d) To remove waste from the blood
What waste products are excreted by kidneys? (U.B)
(a) Urea, water & salts (b) Salts, water and carbon dioxide
(c) Urea & water (d) Urea & salts

The two main functions of sweat are: (A.B)

() To keep the body cool and to remove excess proteins
(b) To keep the body warm and to filter the blood

(c) To filter the blood and to remove waste products

(d) To remove waste products and to cool the body

Which would NOT be present in the filtrate entering the Bowman’s capsule of nephron?
(K.B)

(a) Water (b) Calcium ions
(c) Blood cells (d) Urea : { 7
During peritoneal dialysis, the waste- matel lais mpve :rvrr (U t) oA

(a) The abdomen to the dialysi¢, fluid - | |
(b) The dialysis fluid to the perlmneum Elholil vessels
(c) The gerteneus ..DlooH yverdels tothé dia! hsis “Euid
(d) The dialysis i _m.t) the, aliciornein—"

NN o ANSWER’S KEY

1EN2EN:EY 4 5 B
s I 7 EY s &1 o 4 10 B
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Ans:

Ans:

ORGANS WQRF,

SHORT QUESTIONS

What are the major organs involved in homeostasis in human bcq 7 Stats the wlds 0y
each of these organs. (K.B) [ |

FORH ivIi= OS AS!S

Like other complex animals, humars fayve highly, developd sysierhs ‘o homeosta5|s The
following are the main orcent.which vyoilk fcr t.or nenstasis.

Lungs:

Lungs remove exes; Lar 5cn diovide and keep it in balance.

¢, | Mai nta nltho. soricentration of carbon dioxide in the blood.

v Cur cells produce carbon dioxide when they perform cellular respiration.
“e From cells, carbon dioxide diffuses into tissue fluid and from there into blood.

[ ]
Skin:

Blood carries carbon dioxide to lungs from where it is removed in air.

Skin performs role in the maintenance of body temperature and also removes excess water

and salts.
Kidneys:

Kidneys filter excess water, salts, urea, uric acid etc. from the blood and from urine.
Identify and label the following: diagram (K.B)

Pressure Reabsorption of
Filtration water and glucose

i

Reabsorption of water

Tubular Secretion
Collecting Duct

Reabsorption,of salts

Urine moves to ureter

Figure: Functioning of Kidney (Nephron)

UNDERSTANDING THE CONCEPT

Describe the process of selective reabsorption in the Kidneys. (K B)

See the LQ.6 (Topic 11.3)

How do the plants excrete extra w3 Lte and ‘:a,t L 0.0 l e1 l odle”" A P\ —

See the LQ. 1 (Toplc 11.1)
What is tim imctmu«al urit o’i th\ k;-dney’ Descrlbe its structure and draw labelled

diagram (k '3)
See ‘te LC. 3! (Toa C. 1 3)

1%,

N \.’_l] at_(teps are involved in the formation of urine in the kidneys? (A.B)
as: ~ See the LQ.4 (Topic 11.3)

“Along with excretion, kidneys also play role in osmoregulation.” Comment on this

statement. (U.B)
See the LQ.5 (Topic 11.3)

BIOLOGY-10

52



CHAPTER-11 HOMEOSTASIS

ASSIGNMENT 2
PRACTICE DIAGRAM & LABEL RIS S P

URINARY SYSTEM OF UMANS | | g&i‘?} o

|
- {
J | %1 3
1 .
v’ - g ..0:
E
1%,
- 1
| - -
A
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STRUCTURE OF A NEPHRON N
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CUT HERE

SELF TEST

I

I Time: 40 min cMaris: 25-

I Q21 Four possible answers A, B, C and D to each question—at? g,l\ en, aiark, the'.czirsst
| answer. A \oxl 6)
I 1. The waste product of keekar (K. B, [ '

[ (A) Resins. VWL B Glims”

I (C) Latex— | L s (D) Mucilage

I 2. Excess body hieat 2stages through: (K.B)

: J NN (A) Transpiration (B) Excretion

I *(C) Cooling (D) Evaporation

: 3. Which one is correct? (U.B)

| (A) The left kidney is little higher than the right

I (B) The right kidney is little higher than the left

: (C) Both are equally placed

| (D) The left kidney is half smaller than the right

1 4 The renal corpuscle has parts. (K.B)

: (A) 4 (B) 5

I (© 3 (D) 2

I 5 A method for the removal of kidney stone is: (A.B) (LHR 2013)
: (A) Peritoneal Dialysis (B) Haemodialysis

I (C) Kidney transplant (D) Lithotripsy

| 6. The replacement of the patient’s damaged kidney with the donor’s healthy Kidney is
I called: (K.B)

| :

I (A) Heart transplant (B) Kidney transplant .

| (C) Liver transplant (5) Braln ttarwuaru N

I Q.2 Give short answers to folloywing qua célom ~ A N (5%2=10)
! () Differentiate hetween transpiiatiofi ani LLttctI(I’l (J ._,) /

I (i) Writetw) L'r argcters G ¥eron! 1yles«\{ B) -

I (iii)) How Iung: ramacve €Oy, durmq caliulai .esplratlon’> (K.B)

I (iv) Name:the paits of qephrm . B)

A ’\.'lln-t are-symoains of kidney failure? (U.B)

o J ,Q 3, Andwer the following questions in detail. (5+4=9)
i (e Describe Human urinary system. (K.B)

| (b)  Write few roles of skin in homeostasis. (A.B)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

the students.
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CHAPTER-12 Coordination and Control

12.1 COORDINATION AND TYPES OF COORDINATION ‘

Q.1

Ans:

LONG QUESTIONS Juu—my

Describe the types of coordination and alsp {liscuss-edmpenents ¢; E'. roor:_iil vsa-action.
(K.B) .
COGURDIN A.;\ll

“Synchrenization of varicusiactiviiies oriactions 6t koay or body organs as a unit is termed
as coordiartior”

Example:

Woeikiihg of iruss e with dlfferent body systems together during body movements is the best
exqunple oficcordination.

T\ Tvoes of Coordination:

There are two types of coordination in organisms:

(1) Nervous coordination brought about by nervous system

(i) Chemical coordination brought about by endocrine system
Animals have both the nervous and chemical coordination system in their bodies while plants
and other organisms have only chemical coordination.

COMPONENTS OF COORDINATED ACTION
A coordinated action has following five components:
Stimulus — Receptor — Coordinator — Effector — Response

Stimuli:
“Any change in external and internal environment of an organism which can provoke a
response is called a stimulus”.
Examples:
Touch
Light
Heat
Cold
Pressure
Sound waves
Presence of chemicals
Microbial infections
Type of Stimulus:
There are two types of stimulus

e External Stimulus _ —~n

e Internal Stimulus Vi TV ANY LS
Receptors: \ v WA BAERE o
“The organs, tissues or cells w”nun are S| el nﬂ Cahv L‘unlt t1 etect rnvucular type of stimuli
are calleq rueptom v _ \
Examples: ' uh \

e _Sount, Wa /e4 are d(.teult'd by ears

['# ILight it detecied by eyes
" prJCiiemicals in air are detected by nose

e Touch, heat, cold and pressure are detected by skin

e Taste is detected by tongue
Coordinators:
“The organs that receive information from receptors and send messages to particular organs
for proper action are called coordinators”.
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Nervous Coordination:

In nervous coordination, brain and spinal cord are coordinators. Thev I’C\,cl\l“ mfr‘.fﬁ*.&h |
and send messages through neurons in the form of nerve |mouﬂscs,-_' N iy "l T Y,
Chemical Coordination: - ' A

In chemical coordination, various cndocrme glands nay tne. ro e jof coordinators. The
receive mformatlon in-uie . form Of VorI'IOL.QfChpI“'CdIb and send messages by secreting
particular£9u mhesin B¢ oc

Effecters: |

“Eherparts_cf-5oay which receive messages from coordinators and produce particular

{1, responses are called effectors”.

Nervous Coordination:
In nervous coordination, neurons carry messages from coordinators (brain and spinal cord)
to muscles and glands, which act as effectors.
Chemical Coordination:
In chemical coordination, particular hormones carry messages from coordinators
(endocrine glands) to particular target tissues, which act as effectors. For some hormones,
nephrons act as effectors. Similarly, bones and liver act as effectors for many hormones.
Response:
“The action performed by the effectors on receiving the message from coordinators is called
response’.
Examples:

e Pulling our hand away from something very hot

e The movement of the flower of sunflower towards light
Nervous Coordination:
Nervous coordination produces immediate but short-living responses.
Chemical Coordination:
Chemical coordination produces slow but long-living responses.

COORDINATOR COORDINATOR

Brain &
Spinal cord
NS '|-

'\.'l..

L Nepd | —

r—\ P
- ! Hm‘nnre 1 h [
impl 1se = 1‘\ (L 1)

L, ! —'F:(hur.,w eee [

l U —."*" ; , Blo0d el l

Effector
Muscle or Gland)

I.':__.- a |

_’Endnu:u =~ -__’. »
-~ nla.ld

l-ﬂ_

'f

Redeptor Rutptor Effector
| . iSense organ) Bod\ part) (e.g bones, liver etc.)
|
3 Nervous 1 Chemical
s Coordination Coordination
Stimulus Response Stimulus Response

Figure: Nervous Coordination  Figure: Chemical Coordination
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Coordination and Control

Q.1
Ans:

Q.2
Ans:

Q.3
Ans:
.4

[ | | gl

Q5
Ans:

Q.6
Ans:

Q.7
Ans:

Q.8
Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12
Ans:

Q.13
Ans:

. 'I'r{ll-'t_-..
AT

Q.15
Ans:

12.1 SHORT QUESTIONS

Define coordination. (K.B)

(eRvy 2017, EGK 015;

Page no 57.

Define stimuli. (K.B)

Page no 57. . 1.

What areyo lyhesef ¢o! )rdmal oninll vu.g orgamsms” (K.B)  (LHR 2013, GRW 2015,17)
Page no 57. '

B\ 1)9“ ent wlunnatlon take place in unicellular organism? (K.B) (GRW 2015)

COORDINATION IN UNICELLULAR ORGANISM
Chemical co-ordination takes place in unicellular organisms by chemical coordination. The

response to stimuli is brought about through chemicals.
What is spinal cord? Give its length.

Page no 66.

Define Stimuli and Response.

Page no 57.

GRW 2017

LHR 2015

What is the difference between co-ordination systems in animals and plants? (U.B)

CO-ORDINATION SYSTEMS

The major difference between coordination system of animals and plants is:
Animals have both the nervous and chemical coordination systems in their bodies while plants

and other organisms have only chemical coordination.
Write the five components of the coordinated action? (K.B)
Page no 57.

Define stimulus. Give examples. (K.B)

Page no 57.

Define receptors. Give examples. (K.B)

Page no 57.

What are coordinators? Gives examples. (K.B)

Page no 57. ) | AT !
What are nervous coordlnaTol s \N ’It“ |tc fL nLt or: 1K E\
Page no': )8 e Y -

™,

What are cI em cal "( 0|d nctwr 2 Write its functlon’? (K.B)
Page. | 56, | -

Vi 'h ae-ure effectors? (K.B)

Page no 58.

What is response? Give examples? (K.B)

Page no 58.

(BWP 2014, DGK 2015)

(GRW 2014, 2015, LHR 2015, MTN 2015)

(GRW 2015, LHR 2016) "

|4, -

(GRW 2015, BWP 2015)

(LHR 2015, GRW 2015)
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12.1 MULTIPLE CHOICE QUESTIONS

1. Number of components of coordinated action is: (K.B) ¢
(A)3 (B)5
(C)7 _ ) D)4
2. Which process enables the org NS 15 t7 re >pnnd to hdp])t ﬂ"]ga in the world around them?
(U.B)
(A) Respirali Ln B VoV S (B) Coordination
(CYEx(retior \ (D) Reproduction
C(Fan ] w My raceiturar living organisms the response to stimuli is brought about through (U.B)
[N\ (A) Impulses (B) chemicals
(C) neurons (D) electric waves
4, The movement of sunflower towards light is an example of (U.B)
(A) Stimuli (B) response
(C) coordinator (D) receptor
5. Which coordination systems do animals have? (K.B)
(A) Nervous (B) Chemical
(C) Nervous and chemical (D) Mutual
6. Any change in internal or external environment of an organism: (K.B)
(A) Response (B) Receptor
(C) Stimulus (D) Coordinator
7. Organs specifically built to receive particular type of stimuli: (K.B)
(A) Receptors (B) Effectors
(C) Responses (D) Glands
8. In some parts of the body neurons many cell bodies combine to make a group:(LHR 2014) (K.B)
(A) Nerves (B) Tissues
(C) Ganglion (D) Muscles
9. Brain and spinal cord are: (K.B) . Tt
(A) Receptors (B) Coordinators.. <, | [~ ) )
(C) Effectors \D P2sp! on! s (- VT A
10.  All can detect a stimuli cories oond'm t thair) Lrgar S, n(CL‘p* U, 3)
(A) sounchwives - Ear o~ | \J/ SRIRL) Light--cyes

©) chemizals- smonn mu»cin -_."‘* \ i '('L))'heat/cold — Muscles
11. Extenzed'proces ses tl atics ‘fduct the nerve impulse towards cell body are (K.B)

. A ) FAXDRS : (B) dendrites
\ J [N I(C,, nerves (D) nodes of Ranvier
12, Classification of nerves is based upon the property of (K.B)
(A) dendrites (B) Axons
(C) Ganglions (D) Neuroglial cells
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Q.1

Ans:

Q.2

Ans:

12.2 HUMAN NERVOUS SYSTEM ¥

LONG QUESTIONS Juu—my

Describe human nervous system. (K.B)
HEMAN NERVOUS SYSTEM

Definition:

“A systém) f'| eninais ~wvhich is s od .r)r r.v.vous coordination and controls various
activities of e b d¥ is called aetvous system .
Therajere t e mzjer components of nervous system which are as follow:
_b"“'Central nervous system
e Peripheral nervous system
Central Nervous System:

It comprises of:

e Brain

e Spinal Cord
Peripheral Nervous System:

It consists of nerves that arise from central nervous system and spread in different parts of
body.
Peripheral nervous system consists of two parts

e Sympathetic

e Parasympathetic

All these components are made of neurons and associated cells.
What is neuron? Describe its structure. (K.B) (GRW 2013, LHR 2015)

OR
Define neuron and describe the structure of a general neuron. (Understanding the Concept Q.3)

="

STRUCTURE OF A NEURON
Definition: . A~
“The unit of the nervous system is qalizd netiron _of-__no:.r\','é__ceji.’_’ '
\ OF' R}
“Neuroni ate t}e :pecudlwec‘ ‘elig thg alg abIP to conduct nerve impulses from receptors to
coordlnators ana, 1rom cO 3rd1u¢‘m s 10 effectors”.
' ' STRUCTURE OF NEURON

| ! EEIE E;;r_ akvoiT:
* The human nervous system consists of billions of neurons plus supporting (neuroglial) cells.

Functions:

Neurons are specialized cells that are able to conduct nerve impulses from receptors to
coordinators and from coordinators to effectors.

In this way they communicate with each other and with other types of body cells.
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Parts of a Neuron:
A neuron consists of the following parts:

Cell Body O AT TS T

[ ]
e Dendrites A
° AR | \ .“Cell‘:gr)dy -D..;ndritcs
e SciEwyenn Telig B ~
e _Muyelir, Sheath b = I\I]\:II)C/:?:Sheath
8 Node< ofRu..\/ler o @
w1 B CE’I L‘-‘JQZ. i odes of Ranvier ‘
' J ' .| ““/The nucleus and most of the Axon
CytOplaSm of a neuron is Schwann cells
located in its cell body. i Interneuron Set oy mouron

Dendrites: _
Different processes extend Figure: Neurons

out from cell body, these are called dendrites. Dendrites conduct impulses toward cell
body.

Axon:

An axon arises from the cell body and conducts impulses away from cell body.
Schwann Cells:

Schwann cells are special neuroglial cells located at regular intervals a long axons.
Myelin Sheath:

In some neurons, Schwann cells secrete a fatty layer called myelin sheath, over axons.
Saltatory Nerve Impulse:

Myelin sheath is an insulator so the membrane coated with this sheath does not conduct
nerve impulse. In such a neuron, impulses "jump’ over the areas of myelin going from node
to node. Such impulses are called saltatory (‘jumping’) impulses. This increases the speed
of nerve impulse.

Nodes of Ranvier:

Between the areas of myelin on an axon, there are non-myelinated points, called the nodes of Ranvier.

Q.3  Write a note on neuron and nerve. (K.B)

Ans: NEURON N
Definition: — ] e A
“Neurons are specialized cells that are.able to canrtucL I ervc ;mpLISes fri m. mr‘q.‘orS 0
coordinators and from coord{iiétors tc- ~"Ffef‘[01§ ' \

. ' T{F’ESO'HEJFON N
On the b'iéis._o’r-__th&iﬁ'l"mhc_ticnr' ney ns are.of thrse types
(i) Sershry Neurons | |1 | o
(i}, Intetrieurtng | L

T Mutor Meurons

A J RIS 'Senisgiy Neurons:

' e Conduct sensory information (nerve impulse) from receptors towards the CNS.

e Sensory neurons have one dendrite and one axon.
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Q.4

Interneurons:

e From brain and spinal cord. They receive |nformat|on interpret themyarid

stimulate motor neurons. [ '

e They have many dendrites and axor’s. . | |
Motor Neurons: :

Ans:

e Carry information fmm |m€r1e 1Fohs fo r1u:c;e OiLQ alids (1zffectors).
o Tiiey/have many deidriesut oniy Giie AXGr
Describe Sivision o inuman reriyeus system. (K.B)
VCR

-Exlp_i?.h tihe .oca:iun' and function of these parts of brain; cerebrum, cerebellum,
L Ipityiiary-gland, thalamus, hypothalamus, medulla oblongata. (K.B)

(Understanding the Concept Q.2)

DIVISION OF THE NERVOUS SYSTEM

Human nervous system is divided into two parts:

e Central Nervous System

e Peripheral Nervous System
Central Nervous System:
The central nervous system consist of:

e Brain

e Spinal cord

o8}

RAI
In animals, all life activities are under the control of brain. The structure of brain is
suitable to perform this function.
Location:
Brain is situated inside a bony cranium which is the part of skull.
Protection:
Inside cranium, brain is covered by three layers called meninges. Meninges protect brain
and also provide nutrients and oxygen to brain tissue through their capillaries.
Ventricles:
The brain contains fluid-filled ventricles that are continuous with the central canal of spinal
cord.
Cerebrospinal Fluid:
Fluid within ventricles and central canal is called cerebrospmal f|UId /f‘or—)
Divisions of Brain: i TR L
There are three major reglons in the. hraln 0. h iman n any )tf‘cl V(re b:'a‘.ezz_._ Fhess arer

e Forebrain . \ ) . -

Z

e Midbrain YA A
o Hinilprain—""~ | \ \
Forebraim: | | |\ T\ |\ | | et (LHR 2013, 17, BWP 2014)

Foreb"alrr is the\lariest. ared of brain. It is most highly developed in humans. Following are
*h,=1 ¥ilrortant nasts of this region.
» = Thalamus
e Hypothalamus
e Cerebrum
Thalamus:
Thalamus lies just below cerebrum.
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Functions:
e Thalamus serves as a relay center between various parts of brain ara-spinal sa6:
e [t also receives and modifies sensory impulses (excenf f"um nose; h cfore Lh=y ray e
to cerebrum.
o Thalamus Is also inveived in pa'n peiceptinmaitd Senscipus iness: sleep and awakening).

Hypothalamus:
Hypothaiairius Iles :bove iaidiiain énc ,usL elovi malamus

Size:
In humans it 1s roughw the.size of an almond

i NG 1libns:

'. »"-'One of the most important function of hypothalamus is to link nervous system and
endocrine system.

e |t controls the secretions of pituitary gland.

e [t also controls feelings such as rage, pain, pleasure and sorrow.
Cerebrum:
Cerebrum is the largest part of forebrain.
Functions:
It controls:

e Skeletal muscles

e Thinking

e Intelligence

e Emotions
Divisions of Cerebrum:
Cerebrum is divided into two cerebral hemispheres.
Olfactory Bulbs:
The anterior parts of cerebral hemispheres are called olfactory bulbs which receive impulses
from olfactory nerves and create the sensation of smell.
Cerebral Cortex: (SWL 2014)
The upper layer of cerebral hemispheres i.e. cerebral cortex that consists of grey matter.
The grey matter of nervous system consists of cell bodies and non-myelinated axons.
White Matter:

Beneath this layer is present the white matter. The white matter of nervous system cor‘s.:fs "

of myelinated axons. — [ [

Lobes of Cerebral Cortex: _ ) A~ N[ C A =
Cerebral cortex has a largg-s Jl’faCt, ?rea and i3 fo ded i crdar o Fitfin skuII It is divided
into four lobes; WYNAR

° F'f‘ﬂ-]ral ||lUé . . | q_x \

e Parietal .Ic._be_

= [» Octipitalice

..» ~“Temporal lobe

' Frontal Lobe:

e Controls motor functions
e Permits conscious control of skeletal muscles
e Coordinates movements involved in speech
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Parietal Lobe:
e Contains sensory areas that receive impulses from skin
Occipital Lobe:

e Receives and analyzes visual et Y e e

soribrain

information
Temporal Lobe: By y
e Qoricarped.~with “Hearirig \and
snieil’ AR R

. : \ | Frontal . .
Midbraint 4\ Lr"“——”w
| BR . . obe Y({
Midprain | lics -between hindbrain and b
[ b4 fu(bmn.and connects the two. v
] Pituitary
Functions: Gland
Th idbrai . Temporal
. . e ml. rain recelves. sensory Lobe  gpinal cord
information and sends it to the

Medulla Oblonga

[§ = |
Cerebrutie—Thalamug—iypothalamus

Parietal lope
Occipital Lobe

Figure: Structure of Human Brain

Hindbrain
fa

appropriate part of forebrain.

e Midbrain also controls some auditory reflexes and posture.
Hindbrain:
Hindbrain consists of three major parts:

(1) Medulla Oblongata

(i) Cerebellum

(i11) Pons
Medulla Oblongata:

Medulla oblongata lies on the top of spinal cord. Information that passes between spinal

cord and the rest of brain pass through medulla.
Functions:
It controls:
e Breathing
e Heart rate
e Blood pressure
e Reflexes such as vomiting, coughlnc-, sneezmr*- v
Cerebellum: =\ L AR
Cerebellum lies behmd meuulfa ohlonudto )
Functioriz= | | {7~ .' . x\ '
o It bOGFdIHth“ mLsn fle movements

~ [TRefe:

IPcrs is present on top of medulla.

Functions:
e Itassists medulla in controlling breathing.

e Italso serves as a connection between cerebellum and spinal cord.
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Q5
Ans:

Q.6
Ans:

Define spinal cord, describe its structure with diagram. (K.B)

PINAL CORD

Definition:

“The spinal cord is in fact a tubular buridl? of reives. 44 siarts: flom wrau

extends to lower back.” \ A
Protection:

(DGK 2014, SWL 2015)

1%,

stein and

o LiKe hrein_spimal.cord is aiso fovered hymeninges
e The vertzaral'column sutrawids and protects spinal cord

\ STRUCTURE
outey Region:-

+ 1 [ The cuter region of spinal cord is made of white matter (containing myelinated axons).
" Central Region:

The central region is butterfly shaped that surrounds the central canal. It is made of grey

matter (containing neuron cell bodies).
Spinal Nerves:

31 pairs of spinal nerves arise along spinal cord. These are ""mixed" nerves because each

contains axons of both sensory and motor neurons.
Roots of Spinal Nerve:

At the point where a spinal nerve arises from spinal cord, there are two roots of spinal
nerve. Both roots unite and form one mixed spinal nerve.

Dorsal Root:

The dorsal root contains sensory axons and a ganglion where cell bodies are located.

Ventral Root:

The ventral root contains axons of
motor neurons.

Functions:

Spinal cord performs two main
functions:

(i) It serves as a link between
body parts and brain. Spinal
cord transmits nerve
impulses from body parts to

Dorsal
root

Ventral
root

White matter

Grey matter Sensory neuron

Ganglion

From receptor
—

Towards effector

brain and from brain to body

parts.

(i) Spinal cord also acts as a coordinator;. Resgoiisinle fai strie sirnpl_l_e'f.'_f-:-f!e,(eé:"
Write a note on peripheralgigrvous-systein. (K.3) ‘

P PSR =AY Y A

Comgos’ﬂ;gl_.{;- |
The peripfiere

L
i At
=

% .
|
W

PEEIFHERAL NERVCUS YYSTEM

erel i'é_rvat-s tysteir (i‘?NQ\,;o cor'n'posed of nerves and ganglia. Ganglia are the

clusters oi nzqiryn cely bodies outside central nervous system.

il Ng r/ec:

"% 'Thel ricrves that arise or lead to brain are called cranial nerves. Humans have 12 pairs of

cranial nerves. Some cranial nerves are sensory, some are motor and some are mixed.

Spinal Nerves:

The nerves that arise or lead to spinal cord are called spinal nerves. Humans have 31 pairs

of spinal nerves. All spinal nerves are mixed nerves.
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/| Cc.ngosmon.

Pathways:
The cranial and spinal nerves make two pathways:

Sensory Pathway: o
The sensory pathway (conductlng mmulses rom rncqm s tf "ent.al henous svate
Motor Pathway: \ my
The motor pathway (conducting imp: JLS’-J ;f om centn i nér oS systcr“ to effectors).
Motor pathway maes tg syteins:

e Scmatic ’\_er Ious Systam | -

) Au onc m"'c' Nerizeus 5ystem

It includes all of the motor neurons that conduct impulses from central nervous system to
skeletal muscles.
Function:
e Itis responsible for the conscious and voluntary actions.
Autonomic Nervous System:
Composition:
It consists of motor neurons that send impulses to:
e Cardiac muscles
e Smooth muscles
e Glands
Function:
e Itis responsible for the activities, which are not under conscious control.
Types of Autonomic Nervous System:
Autonomic nervous system comprises of:
e Sympathetic Nervous System
e Parasympathetic Nervous System
Sympathetic Nervous System:
Sympathetic nervous system prepares body to deal with emergency situations. This is often
called the ™fight or flight™ response.

During an emergency situation, this system

X Central Bar‘ ';‘(iin
takeS necessary aC'[IOI’lS. -‘i‘“"t"’“s Spinal cord o "
A System T . — = '.. 1

Examgles_. _ nare SR (A

e Dilates pupils = ¥ A R N

_ % | feripheral &= - # T
e Accelerates heartbeat ™ | ViarTods . At
. 1] AT dyltemy ! 1 b

e Increases breathing'rate .=y /|~ T ) [—S X I‘Mm

° |nh”~‘ dlgeStIQp '._ VYo A pllh\\'iy | [ athway
Parasyn.natneris L\Tg{_;us Mstcm\ -

% A 1
When strass ands, (he patasympaliietic s Eve B
SIvous syste _ St
nerioi ‘sybtem ! \ak_ action and (1o skeletal muscles) | | {40 SO0 museles,
| I“LI ﬁa ires.ail e functions. A
o Causes pUp'IS to contract | Sympathetic l | Parasympathetic
nervous syslcm nervous systcm
e Promotes digestion
e Slows the rate of heartbeat and Figure: Divisions of the Nervous System

breathing rate
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Q.7
Ans:

Ans:

Define reflex action. Explain it with example. (K.B) (DGK 2015) .~

REFLEX ACTION
Definition: ) : NN .
“A very quick involuntary rezponse.rrodueed byiths ceritial, narvous system (CNS) is called
reflex action”.. = L/
Examplest | - . "
o Wiincranal ot hand after foucking a hot object
o ~Kriceljerk; '
| 1+ Purilrefiex

| [\ | Exglanation:

When central nervous system sends impulses to muscles and glands, two types of actions
(responses) result.

(i) The higher centers of brain control the conscious action or voluntary actions.

(i1) When impulses are not passed to the higher centers of brain, it results in responses
which are not under conscious control. Such responses are called involuntary
actions. Sometimes, the involuntary response produced by the CNS is very quick.
Such a response is called reflex action.

Reflex Arc:
“The pathway followed by the nerve impulses for producing a reflex action, is called
reflex arc”.

Example:
The most common example of reflex action is the withdrawal of hand after touching a hot

object. In this reflex action, spinal cord acts
as coordinator. Heat stimulates temperature
and pain receptors in skin. A nerve impulse
is generated which is carried by sensory
neurons to the interneurons of spinal cord.
From interneurons, the impulse is passed to
motor neurons, which carry it to the
muscles of arm. As a result, the muscles
contract to withdraw hand. During it, other
interneurons transmit nerve impulses up to _
brain so that the person becomes aware of .Eir-ul:_g-':'RéH'é-:; A,:(Iir-laff(éf.::'\(/.-.cfi,_’;'i‘_..:“_".. —

Sensory neuron Receptors
(of temperature and pain)

Nerve
impulse

(122lq0 Joy e Buiyonoy)
sninwns

Motor neuron

-~ J@suodsay

L, Sfectors
“ (Musciss of arm;”
|4~ |

(Pl o [emespyym)

pain and what happened. R L I W . i =

__ 2 SHART pUESTIANSIEIE

What ars-ts:r.j'o ;na_iﬂgr..Qoq]p:)her-:ets {m‘-:uot;z*‘sy_gt’em? (K.B)

Page no 62 | 4 L L

Define nerve imoulsel (K123 (LHR 2017)
| .;'-"' (B NERVE IMPUL SE
' |Definiion:

“A wave of electrochemical changes that travels along the length of neuron is called nerve

impulse”.

Define reflex action and reflex arc.

Page no 68.
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Q.4  What are neurons? (K.B)

OR .
Write the types of neurons. (K.B) ) 14
Ans: Page no 61. BRSNS —
Q.5  Write the name and fUI’ICtIOI’IS of lakses of ce reb am (K B» 4~ "(LHR 2017)
Ans: Page no 64, 65. | V4
Q.6 Whatis nerve growth facto:? Howi it 1gbelirt b g uell 200B)
Ans: HERVE-GROWTH FACTOR

Unlike oi rnry celis, ingtures vieurahs-never divide but a protein called “nerve-growth-
factor” promptes, the\rdgensraiioi of broken nerve cells. The degenerative brain cells could be
repaired, by ust ng 2nbryonic stem cells.
.07 [Wihar r> ine-citterence between sensory and motor neurons? (K.B)(GRW 2016, LAHR 2017)
i J ARG DIFFERENTIATION
- ' The difference between sensory and motor neurons is as follows:

Sensory Motor neurons

e Sensory neurons conduct sensory | ¢ Motor neurons carry information from
information  (nerve impulse) from interneurons to muscles or glands
receptors towards the CNS. Sensory (effectors). They have many dendrites
neurons have one dendrite and one axon. but only on axon.

Q.8  Define nerve and write its types. (K.B)
Ans: Page no 62.

Q.9 What are saltatory nerve impulses? (K.B) (LHR 2016)
Ans: Page no 62.

Q.10 What is ganglion? (K.B) (GRW 2016)
Ans: GANGLION

In certain parts of the body, the cell bodies of many neurons from a group enveloped by a membrane,
this is called ganglion.

Q.11 What are meninges? Write its functions. (K.B) (GRW 2014, LHR 2016)
Ans: MENINGES

Central nervous system is covered by three layers called meninges.

Functions:

The function of meninges are as follows:
e Protect brain and spinal
Provide nutrients and oxygen to brain tissues through their capillaries
Q.12 What are the functions of thalamus? (A.B)
Ans: Page no 64.

Q.13 What is hippocampus? Write its function. (K.B) I

AnNs: HIPPOCAMPUS o ™5 S| | 7 - -
Hippocampus is a structure that is de' mthe cerru.um VAN N~
Function: L

The function_of hlppocampus i5 A rnie tlcn Lol new neﬂﬂorles r'r‘aple with a damaged
hlppocampu cannot-remeratier” thu{S *r*at uf‘Cl rfed after the damage but can remember
things thai==ail ¢ccupred hefore, diin

Q.14 What are\thg! fun“trous )f hvpsthalamus? (A.B) (GRW 2013)
Ans: _Page n( 64, |\
R LE | W har aratae functlons of frontal lobe? (A.B) (SWL 2014)
; J | AT Page no 65.

Q.16 What is spinal cord? What is its length? (K.B)
Ans: Page no 66.
Q.17 Write down the function of mid brain. (A.B)
Ans: Page no 65.
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12.2 MULTIPLE CHOICE QUESTIONS

1. The central nervous system comprises of: (K.B) ) T (5w 045!
(A) Brain (B) Spinal cord,— :
(C) Brain and spinal cord - (Dj liver -
2. The neurons that conduct mpulcm Nt centiizl rerveds system t ffectors: (K.B)
(A) Associative WA, | !E~) laeer .~
(C) Motcr | | {5) Sensory
3. Supportiing calls Hf néurohs e (K. B)
AN 2iroglial cg!hs ' (B) nerves
s (6 Bangliins (D) axons
J |4 | ““The largest portion of the forebrain is: (K.B)
(A) Thalamus (B) Hypothalamus
(C) Cerebrum (D) Cerebellum
5. Which part of neuron conducts nerve impulses away from cell body? (A.B) (BwL 2015)
(A) Axon (B) Myelin sheath
(C) Node of Ranvier (D) Dendrite
6. In certain parts of the body, the cell bodies of many neurons form a group enveloped by a
membrane: (U.B)
(A) Brain (B) Nerve
(C) Spinal cord (D) Ganglion
7. Is not a part of hindbrain: (K.B) (BWL 2014)
(A) Cerebellum (B) Medulla oblongata
(C) Pons (D) Cerebrum
8. Part of brain that coordinates muscle movements: (U.B) (LHR 2015)
(A) Cerebellum (B) Pons
(C) Medulla Oblongata (D) Hypothalamus
9. The three layers covering the brain: (K.B)
(A) Choroid (B) Meninges
(C) Sclera (D) Retina
10.  The largest part of the brain: (K.B)
(A) Forebrain (B) Midbrain
(C) Hindbrain (D) All of these _
11.  CSFisfilled in (K.B) B
(A) meninges (B) ventricles....~ NNy -
(C) cranium -~ DAsalT L O AN [ WL
12.  Analmond size structure iij fore br» s (e BYY |
(A) Crebrum_. WYNABRIN ) erelsitm
©) hypcrhcclamw Aale\W \ | (D)-thalamus
13.  The partofiforolyrdin; tflar |l9njr.JS betow cerebrum: (K.B)
(A) Thalarus) TR (B) Hypothalamus
- EE) Medulfp | (D) Pons
J'I' q4f pN 'ka e coricerned with senses of hearing and smell: (K.B) (LHR 2013)
1w 7 (A) Frontal (B) Parietal
' (C) Occipital (D) Temporal
15. The lobes that receive and analyze visual information: (K.B)
(A) Frontal (B) Parietal
(C) Occipital (D) Temporal
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16.

17.

18.

21.

22,

23.

The largest part of the forebrain that controls skeletal muscles, thinking, intelligence and

emotions: (K.B) (LHR20T2)
(A) Thalamus (B) Hypothalamus [ [
(C) Cerebrum D) Cerebelluimi | |
The part of brain present on.the tco of mec ull & (KB,
(A) Cerebrum B) 2hns
(C) Cereballirm \ !F) Ihialanias
The degenerated Grain€ell coutd be repairzd by (A.B)
(A) embryorii i s emicells | Y ' (B) ganglions
(Cxaecfrons !\ (D) nerves
“ | 1 &pial cordis e continuation of: (K.B)

1% [(AMedulla oblongata (B) Thalamus
(C) Hypothalamus (D) Hippocampus
The ventral root contains the axons of which neurons? (U.B)
(A) Inter (B) associative
(C) Sensory (D) Motor
Spinal cord acts as a: (U.B)
(A) Receptor (B) Effector
(C) Coordinator (D) Stimulus
The peripheral nervous system consists of pairs of spinal nerves: (K.B)
(A) 30 (B) 12
(C) 31 (D) 14
The pathway followed by the nerve impulses for producing a reflex action: (K.B)
(A) Reflex arc (B) Coordinator
(C) Voluntary action (D) Saltatory

12.3 RECEPTORS IN HUMANS

Q.1
Ans:

LONG QUESTIONS

Describe the structure of human eye. (K.B) (GRW 2014) (Understanding the Concept Q.4)
HUMAN EYE

“Eyes are the sensory organs that are associated with the sense of vision”.

Orbit:

Human eyes are located in small portions of skull known as the orbits or eye sockets.

Evelids:

Eyelids wipe eyes and prevent dehydration. They spread tears cii | <‘Vfia whlcn cu*am L

substances for fighting bacterial |nfect|ons TV - N (¢ —

Evelashes: AR a
Eyelashes prevent fine parUcms from ente"ing"-" /el |
SEEUCTURE OFEYE ~

The strucruw 0 eve-Cari he ¢ Moefh&w thiece rrwﬂayers

e Oier Lc\,er \
e Midale Laver

. e | Inneraysi_

s (@A 1eR Liayvess (GRW 2015)
| Y [Thelotiter Tayer of eyeball consists of
' e Sclera

e Cornea

Sclera:

Sclera gives eye most of its white colour. It consists of dense connective tissue and protects
the inner components of eye and maintains its shape.
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\.'l

A Retna

Cornea:

In the front, sclera forms the transparent cornea. Cornea admits Ilght to. the mtermr G, d,f»_
and bends light rays so that they can be brought toa focus - T '
Middle Layer: e N T,

Choroid: AR IAEARIRARERN 4

The middle layer is called choroid 2RI ERIR RN

The choroid santains blond ‘vessels’ ana) gives)thztiniiescye a darkcolour. The dark colour
preventd disruptive reflectipns withir eve.

Behind corneq, thotioid hends to form a muscular ring, called iris.

i JE‘L

NI "11: re.is3 vound hole called pupil, in the centre of iris. After striking the cornea, light passes
~through the pupil. The size of pupil is adjusted by the muscles of iris. Pupil constricts in

bright light when the circular muscles of iris contract. Similarly, pupil dilates in dim light
when the radial muscles of iris contract.

Radial muscles Radial muscles
(contracted) (relaxed)

Circular muscles  Circular muscles
(relaxed) (contracted)

When light intensity When light intensity
decreases increases

Figure: Contraction and Dilation of Pupil

Lens:

Behind iris, there is a convex lens, which focuses light on retina.

Ciliary Muscles:

Lens is attached to ciliary muscles of eye via a ring of suspensory ligament. To clearly see
an object far away, ciliary muscles are relaxed and lens becomes less convex. When ciliary
muscles contract, lens becomes more convex and round.

Suspensory
ligament

Sclera
Choroid | Layers
Retina of the eye|

Aquos
humour

Pupil Lens { I-'o'\'f_e 4 \:—__-_“"" .-
il A = 1 e
L _.-: . 1 11 £§§ §§ 1 -\.
Cormia_l ! -:-_- . ._ag:lt;ze.‘%l? 1 / \.§~— Op"lc m.rve I'
v, |
= - \ ? k\ﬂ\_—- =y o % //-\ e
} gt =i cikary - \\‘ o 'f./-"
— lu-l‘cles- _— -
|\ | Fégare: Structure of Human Eye
unglm I a_!\~r: '

The inner layer is sensory and is called as retina. It contains the photosensitive cells called
rods and cones and associated neurons.

Rods:

Rods are sensitive to dim light.
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Q.2

Ans:

thhl. . .. . ;
l Cw- se-and Effect: < @

Cones:
The cones are sensitive to bright light and so distinguish different colors.-
Fovea: s

Fovea is a dip in retina, directly opposite tciiens and-z uencnly pad el Nl:il" cune cc'is Itis
largely responsible for colour.vision ar*d sh'“ priess

Optic Disc: -

Optic d|°" isalpoint.on iciina whe're the ')p{": nervegfiters retina.

Blind Spe

There are o olof and £ones dt'o; tlc dISC point, that is why it is referred to as the blind spot.
f‘r‘amt erg oi .-y

Thi'ir wivides the cavity of eye into two chambers.

_ Aliterior Chamber:

The anterior chamber is in front of iris i.e. between cornea and iris. The anterior chamber

contains a clear fluid known as agueous humor.

Posterior Chamber:

The posterior chamber is between iris and retina. The posterior chamber contains a jelly-

like fluid known as vitreous humor. It helps maintain the shape of eye and suspends the

delicate lens.

Describe different types of eye disorders. (K.B) (BWP 2014, SWL 2014, GRW 2016)
OR

What are short sight and long sight problems and how there can be treated? (A.B)
(Understanding the Concept Q.6)

DISORDERS OF THE EYE
The working of eye is affected by the changes in the shape of eyeball.

Two disorders of eyes are:

e Myopia @

e Hypermetropia

MYOPIA Myopia
The image of a distant object is formed in front of retina. It is O
also known as short sight. ‘)r @
Cause: el
The elongation of eyeball results in myopia. Fiqure: Myopia =
Effect: — [ \
Such persons are not able to see dlstant objects clearl\' = | | ) 'J "
Treatment: \ — o AERRR! N |
This problem-can be rect|f|e1 Ly uslrg Lum av e lens: Y
__x: VN Y PEFI\’WEIE_??_ _g e QIUHTEDNESS! <@7

The |maga S\ fcrmed bth nd" retina. It is also known as long Hypermetropia

It happens when eyeball shortness. Such persons are not able to
see near objects clearly.

Treatment:

Convex lens is used to rectify this problem.

Convex
lens

Figure: Hypermetropia
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Q.3  Describe structure of human ear and functions of ear. (K.B)

OR — =
How would you describe the structure of the external diile awc* m.wr ‘aar of ~nnn)
(K.B) ™y = | | (U'lmrstcnunq tha \,oncept Q.5)
Ans: $TRUCTURE OF HUMAN AR |
Introductios- R YFARIRY :

Hearingig an r1pr“ta nt a« /isran-Qur eahelps us in hearing and also to maintain the
balance ot equilibriun of ¢ aul bedy.
= ras the foliowing three main parts:

NN . b External ear
e Middle ear
e Internal ear
EXTERNAL EAR
External ear consists of pinna, auditory canal and ear drum (tympanum).

Pinna:

Pinna is the broad external part, made of cartilage and covered with skin. It helps to direct
sound waves into auditory canal.

Auditory Canal:

There are special glands in the walls of auditory canal, which produce wax. The wax and the
hairs in auditory canal protect ear from small insects, germs and dust. In additions to this,
they help to maintain the temperature and dampness of auditory canal.

Ear Drum:

Auditory canal ends in ear drum. This thin membrane separates external ear from middle
ear.

MIDDLE EAR
Middle ear is a chamber after external ear.
Ossicles:

Middle ear bones
| —
Malleus Incus Stapes

Three small bones, called middle ear

ossicles, are present in a chain in middle Sl
ear. These movable bones include .-/f T ‘l‘i»;u.g_u_ll;_ |
malleus, incus and stapes. Malleus is | -_ = “""" ' e s il
attached with ear drum, then coines i — £y
incus and finally stape, that, =" |I

connectesr Wth.a mes ﬂ.bram ~af.*ed\o\al N \g
WlndOW i '. A '. _. 't’-mnai%

Nerve from
cochlea

Cochlea
Auditory Tympanum  Round \
canal (car drum)  window Eustachian

tube

Oval \#inflo;: |} | |
- J":_Ja1zl-.!_'-. window'-separates middle ear
‘ frieh IANET ear. Figure: Structure of Human Ear

A A Eustachian Tube:
Middle ear also communicates with the nasal cavity through Eustachian tube. This tube

regulates the air pressure on both sides of eardrum.
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Q4

INNER EAR
Inner ear consists of three parts i.e. vestibule, S Seaieosii |
semicircular canals and cochlea. francys
Vestibule: .
Vestibule is present in the cznter of anerear. || | ,
Semicircular-Canals: By RERLer Vestibule
Three ‘arwls callea “em C|r"ui c'anals -dre Cochlea
posterior to tne /"SUb'Jl A R Figure: Structure of the Inner Ear

(] [ Gldhdeat

~ The cochlea is made of three ducts and wraps itself into a coiled tube. Sound receptor cells

Ans:

are present within the middle duct of cochlea.

FUNCTION F EAR
There are two functions of human ear.

e Hearing
e Balancing of Body

Hearing:

The pinna of the external ear focuses and directs sound waves into auditory canal. The
sound waves strike ear drum and produce vibrations in it. From ear drum, the vibrations
strike middle ear and produce further vibrations in malleus, incus and then stapes. From
stapes, the vibrations strike the oval window and then reach the fluid-filled middle duct of
cochlea. The fluid of cochlea is moved and receptor cells are stimulated. The receptor cells
generate a nerve impulse, which travels to brain and is interpreted as sound.

Maintenance the Balance of Body:

Semicircular canals and vestibule help to maintain the balance of body. Semicircular
canals contain sensory nerves which can detect any movement of head. Vestibule can
detect any changes in the posture of body. The neurons coming from these two receptors
reach cerebellum through the auditory nerve.

Relate the contribution of Ibn-Al-Haitham and Ali-Ibn-Isa with krowled ge et l*m
structure of eye and treatment of various ophfhalmlc dlseﬁﬁ-‘lo (Lnd(r.ta ldmg *he ConeeptiG8 &
CONTRIBUT!Oi OFillB_I‘LL\_L HA! THAM | N |
Ibn-al-Haitham (965 — 1033 AD, 4 A.ah“cnntl nts. mhede sc.ent fil: contributions to the
pr|n0|ple“-‘1 eyn and-vision:, Fes s agardM the fatker of optics (study of behavior of light).
His book o (ptics’ corr ’c*ly cx;fl“aln d-and prove the modern theory of vision the discussed
the topics'of| inetl cihe| and eye surgery in his book. He made several improvements to eye

uc gesy and. ar Curately described the processes of sight, the structures of eye, image formation

I|n °ye “and visual system. 1bn al haitham also described the principals of pinhole camera.

CONTRIBUTION OF ALI-IBN-ISA
Ali Ibn Isa (950-1012 AD) was a famous Arab Scientist. He wrote three books on
ophthalmology (study of the diseases and surgery of eyes). He describe 30 eyes diseases and
prescribed 143 drugs to treat these diseases.
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Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q6

Ans:

Q.7

Ans:

Q8

AITSS
AN AN Deafn’éss Is a state in which hearing is not possible. The defect of ear drum, cochlea, middle

12.3 SHORT QUESTIONS

Define receptors. Give examples. (K.B)

REQEPTOE’S
Definition:
“The organs or parts which {re spe(“nu lly bailtith detec paltlc ular tyr/e of Stlmull are called
sense organs aitd receptors”, _ .
Main recaptors in numam are.

e Eyes) | '
| & Ears
_»"“Nose
e Taste Buds
Receptors of Touch, Heat and Cold
What is the role of suspensory ligament and ciliary muscle? (K.B)
Page no 72.
What are rods and cones? (K.B) (SWL 2014)
Page no 72, 73.
What is blind spot? (K.B)
Page no 73.
Define night blindness. (K.B)
NIGHT BLINDNESS
Rods contain a pigment called rhodopsin. When light falls on rhodopsin, it breaks for generating a
nerve impulse. In the absence of light, the breakdown products are again converted into
rhodopsin. Body synthesizes rhodopsin from vitamin A and that is why the deficiency of vitamin
A causes poor night vision. This problem is called the night blindness..
What is color blindness? (K.B)
COLOR BLINDNESS

Cones also contain a pigment, known as iodopsin. There are three main types of cones and
each type has a specific iodopsin. Each type of cones recognizes one of three primary colors
i.e. blue, green and red. If any type of cone not working well, it becomes difficult to recognize
that color. Such person is also not able to distinguish different colors This-disease.is. catted, | !
colour blindness and it is a genetic problem. P B b N ' '

Why owl is not able to see durlng dav tlme“’7"’U B) VU Y 2 AR 2017)
Owl is not able to see durlnu cay tan e\ h«' r’aem .Jr tim is tne daficiency of cones which
receive a 1d spnue the Dﬂ(“ht Ight Bu{\\e *).ﬂser‘w ‘of more rods gives it greater power of vision
during nlgnt AII ANir. 1a's hat sgarch Fei-prey during night have this characteristic.

Wbat s meant t\, SL ulingless world? (U.B)

Wy SOUNDLESS WORLD

ear ossicles, or auditory nerve may cause deafness. Infection in Eustachian tube may spread to
middle ear too. Ear drum may damaged by an infection in auditory canal. Excessive noise,
strong blows on cheek, pointed objects entering auditory canal and attack from insects may
also affect hearing.
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Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12
Ans:

Q.13
Ans:

Q.14
Ans:

How thunderstorm is formed? (A.B)

THUNDERSTORM . — ,
A thunderstorm is characterized by the presence of lightning and-z, thurigsr=The lightnirng.is
caused by an electrical charge due to the moveinent of et dropiets.or gieciiicetivriarge due
to the movement of water draplets oricrystals carried Ly, the wina:, The sadden increase in
pressure and temperature from lighizitng droduces ranid €xpansisin of tne air. This expansion
of air prog(es a sound, i thunder. Thn flasti.of ligistninig is followed after some seconds by a
roar of thusder. \This-dme Hitférerice is dus tG-tne fact that sound travels than light.
Write dovynithe rathway lighi-i human eye? (K.B)
; ' EATHWAY LIGHT IN HUMAN EYE
ng-JI'lt'f_'c m, ‘sbjects enters eye and is refracted, when it passes through cornea, aqueous humor,

_leris and vitreous humor. Lens also focuses light on retina. As a result, the image falls on

retina. Rods and cones generate nerve impulses in the optic nerve. These impulses are carried
to the brain, which makes the sensation of vision.
What is the role of special glands in the wall of auditory canal? (K.B)
Page no 74.
How ears maintain the balance of body? (K.B) (LHR 2016)
Page no 75.
Have you ever seen the eyes of cat and dog shining in night? Comment on this. (K.B)
SHINING OF EYES
The eyes of cat and dog shines in night due to presence of tapetum behind the eye which is a
layer capable of reflecting light.
Why color vision is essential for pilots? (U.B)

COLOR VISION
Color vision is essential for pilots, so that he/she can recognize aircraft position lights, light-
gun signals, airport beacon, approach-slope especially at night. A pilot must have the ability

to perceive these colours necessary for the safe performance of his/her duties.
12.3 MULTIPLE CHOICE QUESTIONS

Shape of eye is maintained by (U.B)

(A) Sclera (B) cornea
(C) choroid (D) retina
Cornea causes (U.B)
(A) duplication (B) reflection
(C) absorption (D) refraction AN (LU
In how many layers the structure of the eyzvan be divigsa~? '('(\'.B) | | s | A=
(A)l . --f "3)4 = "y 1, e
(C)3 ' C\ m) " [
The human _é'y__e c_gr;taL- S 1aCs eaoc&(h § (LHR 2013)
(A) 125 1= “I"or's' \tﬁ) 7 m|II|ons
(C) 12 millicps 44 (D) 20 millions
- (F hle ‘middl layer Gf the eye is called: (K.B) (LHR 2015, GRW 2016, 17, DGK 2015)
s (AL Selera (B) Choroid
~(C) Cornea (D) Retina
Which are sensitive to dim light? (U.B)
(A) Cones (B) Lens
(C) Humours (D) Rods
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7. The point where there are no rods and cones: (K.B)
(A) Fovea (B) Optic nerve
(C) Retina (D) Blind spot A
8. The pigment present in the cones: (i<, B) ' '
(A) Rhodopsin =/ 8)Yudeptin
(C) Carotenciu / (L) Hanthoghyil
9. Which v.:mln svnf'ﬂeSJzas ’nomps g ’? I\ S)
(A) A ARLR | ' (B)B
I ' (D)D
- J .. 19 b I;'-‘f ci rnt,y of WhICh vitamin causes night blindness? (A.B)
“(A)K (B) D
(COE (D) A
11.  The eyes of cats and dogs shine at night because of the presence of: (U.B)
(A) Retina (B) Rods
(C) Cones (D) Tapetum
12. Date of birth of Ali Ibn Isa: (K.B)
(A) 940 (B) 950
(C) 960 (D) 970
13. Date of death of Ibn-al-Haytham: (K.B)
(A) 1045 (B) 1049
(C) 1048 (D) 1039
14. How many eye diseases were described by Ali Ibn Isa? (K.B) (LHR 2013)
(A) 100 (B) 110
(C) 120 (D) 130
15.  The thin membrane separating external ear from middle ear: (K.B)
(A) Oval window (B) Tympanum
(C) Round window (D) Cochlea
16. Posterior lobe of pituitary gland secrets. The hormone: (K.B) (SWL 2015)
(A) Somatrophin (B) Thyroxin — T =
(C) Oxytocin (D) Thyroid L ACAN [ AN
17. In auditory canal wall, special glands prodgce: (K B), — | f | AR u14)
(A) Wax _ ) 13)Eicnd |\ A
(C) Auditory fluid \ A0 @ \.prwp indulse
18.  Which orieis preeer‘+ i the beriter. of the, irimer vait(K.B)
(A) Mallezs, | ' ARIRY b (B) Incus
(C)Stapes| | Vi e (D) Vestibule
19 Tﬁe (G0 I“'ﬂa '3 present in: (K.B) (LHR 2015)
SN (4 External ear (B) Middle ear
' (C) Internal ear (D) None of these
20.  Which is not the part of external ear? (K.B)
(A) Ossicles (B) Pinna
(C) Auditory canal (D) Ear drum
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Q.1

Ans:

12.4 ENDOCRINE SYSTEM ¥

LONG QUESTIONS Juu—my

Write a note on pituitary gland. (K.B)  (Uriderstanding iiie'Conceat @ 9) (1HR'2016, VTN 2015)
PITUITARY GLAND '

Shape:
e Itis g ppa-shapes-glana,
Locatior::
o It!isittathed th the hypoth&iamus of brain.
Mestgr Giang:

Mgy hsrmaries (trophic hormones) of pituitary gland influence the secretions of other

| " leridbciine glands.

Direct Action:
Some hormones of this gland act directly on various tissues of body.
Lobes of Pituitary Gland:
There are two lobes of pituitary gland:
e Anterior lobe
e Posterior lobe
Anterior Lobe:
It produces many hormones.

Somatotrophin:
One of its important hormones is somatotrophin. It is also known as growth hormone. It
promotes the growth of body.
Dwarfism:
If the production of this hormone is diminished during growing age, the rate of growth
decreases. This condition is called dwarfism.
Gigantism:
If this hormone is excessively produced during growing age, it leads to gigantism. The
person becomes very tall and overweight.
Acromegaly:
If somatotrophin is excessively produced after growing age, internal organs and body
extremities alone grow large. This condition is known as acromegaly. Such persons WI||
have large hands, feet and jawbones. -
Thyroid Stimulating Hormone (TSH): ' .
Another important hormone secreted by theyanterior lebe u pi ult il“y and L.y.und
stimulating hormone (TSH). It stln"uiates tI1y| clu giam to S cr°tu |ts humoncs
Other Hormones: \
The remaining hormones. o7 amnerio; [ne m‘luence uproductlve organs and also control
adrenal Jlards, — . " ) \
PosterioriLowe. | | | L4 VL
ThP _DJ steiior lond of' p-unary gland stores and secretes two hormones.

| Masocressin (Antidiuretic Hormone)

~Oxytocin

' Production:

These hormones are produced by hypothalamus (a part of brain).

Vasopressin:
Vasopressin increases the rate of reabsorption of water from nephrons.
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Q.2

Ans:

J ~.J|3

MY | A

Lesser Water Potential: )
When we have low amount of water in body fluids, pituitary gland secietes vasspressi)
and so more reabsorption of water occurs from nephrons ints-bl: Do lr‘ this ‘vay Lady
retains water and less amount of urine is prcouced. - .

Greater Water Potential: ~ |

On the other hand, when boay Tluids nae niioke | han uonm? vvater there is a decline in the
secretiorof this hormene. ' pituiary glend-does Tt secrete this hormone in the required'
amount; 1253 water iSireakisored froi-nephirons and there is excessive loss of water through
urine. This conaition; iz knewn'as diabetes insipidus.

Qxyiadin: . ' (MTN 2015)

by -|ﬂt igrriione, oxytocin stimulates the contraction of uterus walls in mothers for child
~birth. Moreover, this hormone is necessary for the ejection of milk from breast.

Write a note on thyroid gland. (K.B) (Understanding the Concept Q.9) (LHR 2016, MTN 2015)
THYROID GLAND

Largest Gland:

This is the largest endocrine gland in human body.

Location:

It is present in neck region, below larynx.

Hormones:
It produces two hormones.
e Thyroxin
e Calcitonin
Thyroxin:
Thyroxin increases the breakdown of food (oxidation) and release of energy in body. It is
also responsible for the growth of body.
Goiter:
lodine is required for the production of thyroxin. If a person lacks iodine in diet, thyroid gland
cannot make its hormone. In this condition, thyroid gland enlarges. This disorder is called
goiter.
Hypothyroidism:

Hypothyroidism is caused by the under-production of thyroxin. It is characterlzed by Iow ~

energy production in body and slowing down of heart-beat. .
Hyperthyroidism: [ [~ ) L A
Hyperthyroidism is caused by over-producticn of th\ FOXIN- It< :,vn btums rne ~—’

e Increase in energy productidn) ! . \

e Increased heart-bea!

e Freggentsweating- |\ /S L 0

e Shiveringof hanus na\n
Calcitonif: | ' A R
The. th roid g‘larc proﬁlrcea another hormone called calcitonin. It decreases the level of

celaiurn ions fr-blood and promotes the absorption of calcium from blood into bones.
Vr!te-a note on parathyroid gland and adrenal gland. (K.B) (Understanding the Concept Q.9)
PARATHYROID GLANDS

Number:

These are four glands.

Location:

These are situated on the posterior side of thyroid gland.
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Q.4

Ans:

Parathormone: )
They produce a hormone known as parathormone. It increases the level of r‘almunn IGiIS n

blood. -
Production of Parathormone: RN —

e When there is increased proa JCtIOf of pcra*hormun. mere ‘han ndimal calcium
salts are absorbed from tha-Gones-and acde*d t) nlood. Cansequently the bones
becorg brittle.

o Ifths! e Is.aziicientyin the p*oiuw on 3% parathormone blood calcium level falls. It
lecas © Wany vithich, affecis £igTunctioning of muscles.

A ADRENAL GLANDS

NLEr:

o e

NI “re-two in number.
~'Location:

These are situated above kidneys.
Structure:
Each adrenal gland consists of two parts:
e The outer part is cortex
e The inner part is medulla
Adrenal Cortex:
The adrenal cortex secretes many hormones called corticosteroids which maintain the
balance of salts and water in blood.
Adrenal Medulla:
Adrenal medulla secretes a hormone called epinephrine or adrenaline in response to
stress. It prepares our body to overcome emergency situations. Therefore, adrenaline is also
termed as ‘emergency hormone’.
Write a note on pancreas. (K.B) (Understanding the Concept Q.9) (LHR 2016, GRW 2017)

PANCREAS

This organ has two functions:

Exocrine Role:

The major part of pancreas is a ducted (exocrine) gland. This portion secretes digestive
enzymes, through a duct, into the small intestine.

Endocrine Role:

Some portions of pancreas serve as ductless (endocrine) gland. This portion contains grm 0

of endocrine cells referred to as islets of Iangerhans These |slets serretre uJo 1ior TlOfI(b

e Insulin L Aaran N (o \o=T
e Glucagon \
Insulin: '

Insulin nfl,uen(e; he” IF ar 13 *QKB\(XC’-“'R nu\,{)se from blood and so the blood glucose
concentratior’ I’iha B
|JLcC0n '

N u(,l_u‘ sanri-infiuences the liver to release glucose in blood and so the blood glucose concentration

rises.

Diabetes Mellitus:

If a person’s pancreas does not make normal quantity of insulin, the blood glucose concentration
rises and we say that the person has diabetes mellitus.
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"Write a note on gonads. (K.B)

Symptoms:
Persons with diabetes have: L
e Loss of body weight _ e o
*  Weakening of muscles ~ Pl s LES
. T|redness \ N R R BRI
The dlsecse can ‘og-conti Cnﬂd bv Insutin adrmm i;’aition. Formerly, insulin extracted from animals
was used {for | this, purpote., Eus how-noman insulin produced from bacteria through genetic
enoine;' ing is, éva"l'xbiﬁ \

e bIUOd glucose concentration is malntalned at the rate of 80 to 120 mg per 100 ml of blood.
(Understanding the Concept Q.9)

GONADS
The male and female reproductive organs are called as gonads. The male reproductive
organs are called testes and female reproductive organs are called ovaries. In addition to
pl_roq[Iucmg gametes, gonads also secrete hormones, called sex hormones.
estes:
The singular of testes is testis. Testes secrete hormones e.g. testosterone, which is responsible

for the development of male secondary sex characters such as:

e Growth of hair on face

e Coarseness of voice
Ovaries:
Ovaries secrete the following hormones:

e Estrogen

e Progesterone

Function:
These both hormones are responsible for the development of female secondary characters
such as the development of breast etc.

Thyroid

Gland Parathyroid

glands
(in the postetio
of the thyroid)

Pituitary
Gland

Ovaries

'((ml} in temak:Q) '

(only in males)
Figure: Endocrine Glands in Human Body
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FLOW CHART OF ENDOCRINE GLANDS

ENDOCRINE GLANDS - I-x . |
!' ) - . " v | e g
> A\ LN &
:._. I_- 1 | 1 \
— nyZininwun e =
— ra " ' L¥ 'H. '-. L % 4 L .-1
Pituitaiy Gland 1 ¢ T “== Thyroid Gland
.L————-—| . i I'..I'. 1 B
Anterior Irthe | | losierisriobe Thyroxin Calcitonin
PR PAR A K
NIRUNORES |
I _Jo=atotrophin Thyroid  Oxytocin Vasopressin
Hormone Stimulating .
Harmones Underproduction Caused by over
of thyroxin production of thyroxin
|
' ) ) ! ' ) Hyperthyroidism Hyperthyroidism
If production  If this hormone If somatotrophin
of this is excessively is produced excessively,
Hormone produced after growing age
is diminished
| |
Parathyroid Gland Adrenal Gland Rangreds
1 l Islets of Langerhans
it increase the level ' |
of calcium ions in Adrenaline Corticosteroids
blood Glucagon Insulin
Q.6 Describe feedback mechanisms with examples. (U.B) (GRW 2015)
OR
Describe negative feedback with reference to insulin and glucagon. (A.B)
(Understanding the Concept Q.10)
OR
Describe negative and positive feedback with reference to insulin and alu '“agon jA B
Ans: EEEDBACK MECHANISMS . <™ I'

-y w1
ol Y| .'\.
NN X

L

1 i w . | ."-. .-' ...\'.‘L-."m

Definition: bl T AN LS

“The regulation of a proces¢ D"the o] .pu& of-fhe- 'name pr.cceas IS “alfec feedback

mechanlsm”

Explanati r}n 5_” [ o, \

Endocrlne gmd da, r ot! socra- 1heir hormones at a constant rate. The rate varies with the

_heeus ('f the' boov Like many other functions in body, the secretion of hormones is also
J Incyu!u e by reedback mechanisms.

TYPES OF FEEDBACK MECHANI
Feedback mechanisms are of two types:
Negative Feedback
Positive Feedback

,.l ! B e

M
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NEGATIVE FEEDBACK
Definition: :
“The feedback in which the output of a process decreases or.ink -nb te the process 14 ‘almu
negative feedback”. :
Need of Negative Feedback::
This mechanism works to retirn a conaiiion tW\a”db |t9 werinal valm
Control 7 Hf) ABCCT:
The blood ¢lucase soncertration (-uutput) controls the process i.e. the secretion of insulin
and-glacagon
O R (3E6).

' _IWiien the blood glucose concentration rises, pancreas secretes insulin. It decreases the blood
glucose concentration. Decline in the blood glucose concentration to a normal set-point
inhibits the secretion of insulin.

Fall in (BGC):
When blood glucose concentration drops below normal, pancreas secretes glucagon. It

raises the blood glucose concentration. In this case, rise in the blood glucose concentration to
a normal set-point inhibits the secretion of glucagon.

POSITIVE FEEDBACK

Definition:
“The feedback in which the changes resulting from a process increases the rate of process
is called positive feedback”.

Suckling Action of Infants:

Suckling action of an infant stimulates the production of a hormone in mother. This
hormone works for the production of milk. More suckling leads to more hormone, which is
turn leads to more milk production.

12.4 SHORT QUESTIONS

Q.1  Define hormones. Give examples. (K.B)

Ans: HORMONE
Definition:
A specific chemical messenger molecule synthesized and secreted by endocrine gland is called a.
hormone. . .
Example: P e T T
e Somatotrophin M A SRR (o \o'=
e Thyroxin \ v Al LY N | '
Q.2 What is the difference betw=en ,nch ihe ard RHOCH inp gher nds? (1<B) (LHR 2016)
Ans: =R *-_IA] BON ©

The dlfferu. cas bﬁt\, /ezn! endocrlr' anid'exocrine glands are as foIIows

| ERdh s | ExoorineGlands

|____ aNIA Definition
|1€'J: g!mua are ductless and releases their | ¢ These glands have ducts for releasing their
secretions (called hormones) directly into blood secretions into the target organs.
stream.
Examples
¢ Pituitary Gland e Digestive Glands
e Thyroid Gland e Skin Glands
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Q.3

Ans:

Q.6

Ans:

Q.7

Ans:

Q8

Ans:

]_'. N\

What are the roles of hormones in animals and unicellular organism? (A.B)
ROLES OF HORMONE

The roles of hormones in animals and unicellular organisms are: .
e The step wise process of metamorphosis 'n many asiniais-is contrellediby Forraorics:.
Life activities such cell dixvision i invertcoratys are aisp regulated b / hoiinones.
Hormones also control activitissitke rhigraticn in hirds.
e Hormores rave keai idensified aven in.uriiceltulaorganism.
Why during summar, urine'cutputis iow? (U.B)

| ' URINE OUPUT IN SUMMER
Lurirglsummers-urine output is low, Due to increased sweating; the water level of blood is

| 14 Ignered. As a result, pituitary gland releases more anti diuretic hormones (ADH) into blood.

Write symptoms of tetany. (U.B)
SYMPTOMS OF TETANY
The symptoms of Tetany are as follows:
e Sharp Flexion of the wrist and ankle joints it is due to decreased blood calcium level.
e Muscles twitching
e Cramps and convulsions

Name two hormones which are secreted by posterior lobe of pituitary gland. (K.B)
Page no 79.
What is B.G.C test? (A.B)

B.G.C TEST
The amount of glucose in the blood is measured by this test. It is used to diagnose diabetes.
Blood glucose may be measured on a fasting basis (collected after an 8 to 10 hour fast).
Randomly (any times) and after a meal.

Blood Glucose
After 8-10 Hours Fast

Diagnosis

From 70 to 99 mg/100ml Normal
From 100 to 125 mg/100 ml Pre-diabetic
126 mg/100 ml and above Diabetic

Blood Glucose
2 Hours after a 75 gram Glucose Drip, 5™,

e T TR me-.s.. '

Less than 140 mg/100mly—, =~ \4 ) Motmall |
From 140 to 200 mg/100m:1 _1 0L " Pre-didbetic |
Over | ’OW_TlJ/_/Eu[IL_-___”_M;\'_'_ ' ~ Diabetic
D|fferent|at befweer d voriiges'and gigantism. (K.B) (LHR 2014)

DIFFERENTIATION

) ferince between dwarflsm and gigantism is as follows:

Gigantism

e If the production of somatotrophinis | e If  the  somatotrophin IS

diminished during growing age, the excessively  produced  during
rate  of growth decreases. The growing age it lead to gigantism
condition is called dwarfism. (very tall and overweight).
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Q.9 Define acromegaly. (K.B)
Ans: Page no 79.

Q.10 Define diabetes insipidus. (K.B) .

Ans: :Aézs_” 'S__E &Qz
Definition:
“If p1tu1tary ‘and does_notsecret? the hormong'.vaseriessin in the requlred amount less
water is reabsoibed Tronenen. wrons “an'd tur.e. ig-cxcessive loss of water through urine.” This
conditioniis Kno\wn &s'diebstes injipidis:

Q.11 What s rble¢f celcitcnin ard parathormone? (A.B)

Ans: ~Page 1o 80.

Lz Vidinaido you mean by emergency hormone? (U.B)

A"l ~Page no 81.

Q.13 Differentiate between hypothyroidism and hyperthyroidism. (K.B)

(GRW 2017)
Ans: DIFFERENTIATION
The differences between hypothyroidism and hyperthyroidism are as follows:
Hypothyroidism Hyperthyroidism
e Hypothyroidism is caused by the under- | ¢ Hyperthyroidism is caused by over-
production of thyroxin. production of thyroxin.
e Itis characterized by low energy production | ¢ It is characterized by high energy
in body and slowing down of heart-beat. production and increased heart-beat.
Q.14 What s role of glucagon and insulin hormones? (A.B) (GRW 2016)

Ans: Page no 81.
Q.15 Define diabetes mellitus. (K.B)
Ans: Page no 81.
Q.16 What are gonads? (K.B)
Ans: Page no 81.
Q.17 What is role of testosterone and estrogen in human reproductive system? (A.B)
Ans: Page no 82.
Q.18 Define feedback mechanism and what are its type? (K.B) (BWP 2014)
Ans: Page no 82. o
Q.19 Name some activities of the body which are required to be regulated by r_mon_ee. ( L'f.;'_a’)'-._ ()
Ans: ACTIVITIES —~\ 52\ e
Following are some of the actlvmes aithe bo! 1y w T ,r ale re wred 0 oe roquna-*“d.
e Growth \ BRIRRE
e Rep lr)ductlorv L
o Mainthir's of g ucos e L(,n(,er%t.un in blood

- Reabtorp nn o] IRT vater in kldneys

. (T2 \:\Iha haihges occur in human body during emergency situation? (U.B)

| 'ATI1 : EMERGENCY SITUATION

' When a person experiences fear, anger or anxiety, the rate and intensity of heartbeat increases,
blood pressure increases, blood flow to the limbs increases, blood flow to the alimentary canal
and skin is reduced. Such changes prepare the body to face any emergency situation.
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12.4 MULTIPLE CHOICE QUESTIONS
1. Pea shaped gland attached to hypothalamus: (K.B)

(A) Thyroid (R) Parathyraid
(C) Adrenal - (D) Ridyitary

2. If the production of somatdtriphir 5 intreased diiring urdwth! this ieads to: (U.B)
(A) Dwarfisti~ WY o MB) Acromegaly
(C) Gigantism | . o D) Diabetes

3. Which harraene s tecreted iricase of emergency situation: (K.B) (LHR 2014)
LAY OKltocin) | ' (B) Throxin

O (ST |Ad eninie (D) Calcitonin

J |45 | “Wnen the human body has low amount of water then pituitary gland secrets: (K.B)(LHR 2015)

(A) Vassopressin (B) Insulin
(C) TSH (D) Oxytocin

5. The hormone that stimulates the contraction of uterus walls in mothers for child birth:
(K.B)
(A) Somatotrophin (B) TSH
(C) Vasopressin (D) Oxytocin

6. Thyroxin is produced by which gland? (K.B)
(A) Parathyroid (B) Thyroid
(C) Pituitary (D) Adrenal

7. Which mineral is required for the production of thyroxin? (A.B)
(A) Chlorine (B) Fluorine
(C) Bromine (D) lodine

8. Which is caused by the under production of thyroxin? (K.B)
(A) Hypothyroidism (B) Hyperthyroidism
(C) Acromegaly (D) Dwarfism

9. The hormone that decreases the level of calcium ions in blood and promotes the absorption
of calcium from blood into bones: (A.B)
(A) Parathormone (B) Epinephrine
(C) Calcitonin (D) Thyroxin

10. Parathyroid gland secretes hormone is called: (K.B) (SWL 2014)
(A) Calcitonin is (B) Thyroxin =, ™
(C) Parathormone (D) Eplnephrlne — (e

11. Hormones secreted by adrenal cortex: (K.Bj s o -
(A) Epinephrine _ ™ (B) Axaver: all re ' :

_—

(C) Corticosteroids D) Cxytosir! |
12.  Blood glucoselevel after-8-10 hou sfalL fcr hogroal.{<.B) '
(A) Froni 79'to'95-7a/168mi | . \ | (Bj-From 100 to 125mg/100ml

(C) 126 mig/100in! anc anowe) | | (D) From 10 to 20mg/100ml
13.  Bloodjlugose, lev?l afier 8=i0 hours fast for diabetic: (K.B)
- [TEA) =cm-70 1085 mg/100ml (B) From 100 to 125mg/100ml
_ J | +1(€1'125 mg/100ml and above (D) From 10 to 20mg/100ml
Al 121. “Ovaries secretes , Which are responsible for the development of female
: secondary characters such as the development of breast etc. (A.B)
(A) Progesterone (B) Testosterone
(C) Thyroxin (D) None
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15. The blood glucose concentration is maintained at the rate of to
mg per 100 ml of blood. (A.B)
(A) 70, 100 mg (B) 80, 120 mg ) I
(C) 90, 100 mg () None ' '

16. If a person’s pancreases does not-niiake rora quz L. tity ‘of 1mu11 a, the- biood glucose
concentration rises and wessay that#e péersor has: (U\R)
(A) Diabetes insipidus (E) b:aboies et |tus
(C) Pre-cliaates W\ D) Nore™

17. —influenges tha river +o raldaseglucose in blood and so the blood glucose
concentratiur rises.) (s ( 3)
(A) 'nsmr ' (B) Oxytocin

= | U | [EAyroyins (D) Glucagon

J [ 380 [ ' influences the liver to take excess glucose from blood and so blood glucose

concentration falls. (K.B)
(A) Glucagon (B) Insulin
(C) Parathormone (D) None

19. is caused by over production of thyroxin, its symptoms are increase in energy
production, increased heartbeat. (K.B)
(A) Hypothyroidism (B) Hyperthyroidism
(C) Gingentism (D) None

20.  This is the largest endocrine glands in human body. It is present in neck region, below
larynx and produces a hormone . (K.B)
(A) Sometotrophin (B) Oxytocin
(C) Thyroxin (D) Parathhurmone

12.5 DISORDER OF NERVOUS SYSTEM
LONG QUESTIONS

Q.1  Describe disorders of nervous system. (K.B) (DGK 2014)
Ans: NERV DISORDER

The disorders of the nervous system are called as nervous disorders.

Types:

There are two main types of nervous disorders:
e Vascular disorder
e Functional disorder
Vascular Disorder: - ) \ AV YN
The disorders which are due ro ary dist ! b m welin t _b.'cﬂc supplizaf nervous system are
called vas ,u var d|sr)rdera \ \

Exampler
Paral‘, IS |

\ J. Tl.c alsorders WhICh are due to any disturbance in nerve impulse generation and
' transmission are called functional disorders.

Example:
o Epilepsy
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Q.2  Enlist the symptoms and treatments of paralysis and epilepsy. §
(A.B) (Understanding-the Concent, 112}
OR - 1%, i
Write a note on paralysis and epilepsy. (K.B; o [ |
Ans: EARAL v__an_f‘_
Definition: '
“The complete loss of functnn b/ or. 2 G more musuI - greuss is carlf—‘J paralysis”.
Causes:
It is most=7ttn caused by de roage to 1"19 ceutral nervous system (brain or spinal cord). The
damage may ke due o'
v | [Strokz (rpptu ‘ein a blood vessel of brain or spinal cord)
e | ».' [Einea clotting in these blood vessels
J | %1% e Poison produced by polio viruses
' Effected Areas:
Patient may have weak paralysis throughout his/her body or have paralysis in one side of
the body. There may also be paralysis in the lower extremities or in all four limbs.
EPILEPSY
Definition:
“The nervous disorder in which there is abnormal and excessive discharge of nerve
impulses in brain is called epilepsy”.
Seizure:
It causes unprovoked seizures in patient. A seizure of epilepsy is a temporary abnormal
state of brain marked by convulsions.
Causes:
e Inyounger people, epilepsy may be due to genetic or developmental causes.
e In people over age 40 years, brain tumours are more likely to cause epilepsy.
e Head trauma and central nervous system infections may cause epilepsy at any age.
Cure:
There is no known cure of epilepsy but medicines can control seizures. Patients of epilepsy
have to take medicines daily for the treatment as well as prevention of seizures. These are
termed “anticonvulsant” or “antiepileptic” drugs.
Precaution during Attack:
During a seizure attack, objects should never be placed in a patient’s mouth as it can result in
serious injury. It is possible that the patient will bite his/her own tongue.
12.5 SHORT QUESTIONS
Q.1  What are two types of disorder of nervous system? (K.B) .
Ans: Page no 88. N
Q.2 What are vascular and functional disorders uf nervsug system? (KLE) (& | 05—
Ans: Page no 88. \ _J I \D Lo ™, el
Q.3  Define paralysls. (K.B) AVFAR' ' (LHR 2015)
. | e . & LT, 1 '()R ) -':.
What are cause» of paralwm Y ( (LHR 2015)
Ans: Pageno/88) !
_ --Q_.Ii.' | \Nh At (IyGa mean by epilepsy? (K.B)
| J | OR
What are the causes of epilepsy? (U.B)
Ans: Page no 88.
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12.5 MULTIPLE CHOICE QUESTIONS

Patients of epilepsy have to take meaicine, daily-£aritha treazmearit &s wall as-crevention of
seizures, these medicines are; (iK.5) |

(A) Antivizal, | T 0 L e L) B) Antiepileptic

(CYAfTi-pyretic || || (D) Antibiotics

is a nervous disorder in which there is abnormal and excessive discharge of

nerve impulses in brain. It causes unprovoked Seizure in patient. (K.B)
(A) Paralysis (B) Dementia
(C) Epilepsy (D) Anemia
is the complete loss of function by one or more muscle groups. It is often

caused by damage to the central nervous system. (K.B)
(A) Epilepsy (B) Phobia
(C) Paralysis (D) Dementia

are due to any disturbances in the blood supply to nervous system. (K.B)
(A) Functional disorder (B) Vascular disorder

(C) Cardiac disorder (D) nervous disorder
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10.

REVIEW QUESTIONS ¥

MULTIPLE CHOICE QUESTIONSHaE

Processes that carry nerve impulses away fr¢m the celiibogy ara callzq: (&.B)

(a) Axons \ : 0) ‘zendrites
(c) Synapses () N1veriii sheath
The porfionof theqerveys'sistenithat is.inveiuntary in action: (K.B)
(a) Somatic aerviaus systent —""(b) Motor nervous system
(c) Aythnomicineri/olis'system (d) Sensory nervous system
. V\Ih'lch_ rieurons are present inside the central nervous system? (K.B)
' (a) Sensory neurons only (b) Motor neurons only
(c) Sensory and motor neurons both (d) Interneurons only

The part of the brain responsible for muscle movement, interpretation of the senses and
the memory is the: (K.B)

(@) Pons (b) Medulla oblongata

(c) Cerebrum (d) Cerebellum

Apart from hearing, what other major body function is performed by the ear? (A.B)
(a) Hormone secretion (b) Body balance

(c) Reduction in nerve pressure (d) All of these

The myelin sheath is formed by, which wrap around the axons of some neurons. (K.B)
(@) Nodes of Ranvier (b) Axons

(c) Dendrites (d) Schwann cells

This is not a part of the hindbrain: (K.B)

(@) Pons (b) Medulla oblongata

(c) Cerebrum (d) Cerebellum

If you look at an intact human brain, what you see the most is a large, highly convoluted
outer surface. This is the: (K.B)

(a) Cerebrum (b) Cerebellum

(c) Pons (d) Medulla oblongata

Insulin and glucagon are produced in the: (K.B)

(a) Hypothalamus (b) Anterior pituitary.—, [ | AN
(c) Liver [dj\Pancreas T~ %M [ ( O N0~
All of these are hormones except: (L.\“B). I EERY A

(@) Insulin 0 o) Thyrsin

(¢) Glucagan, |\ - \ \ “_(d)Pepsinogen

d o 5 N
a d pel'l d

H:F-HE i
‘M b A c K 9
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SHORT QUESTIONS
1. Identify the two types of coordination in living organisms. (K.B) ¢
Ans: TWO TYPES OF CETRDINATICN [ |

There are two types of coordination "n' living-2rganism 3
e Nervous Coordinatior: broagiit albdut b) nakvaus systern - '
e Qnemical Csordinatiniy brotughi aheut [} shdacrine system
2. Differentiate bet VeRr the\mndes ¢f+iervous and chemical co-ordinations. (K.B)
Ans: | \ DIFFERENTIATION
2 d.ffc rance between nervous and chemical co-ordinations are as follows:

J v ‘ Nervous Coordination Chemical Coordination

In nervous coordination, brain and spinal cord are In chemical coordination, various
coordinators. They receive information and send endocrine glands play the role of
messages through neurons in the form of nerve coordinators. The receive information in
impulses. the form of various chemicals and send

messages by  secreting  particular
hormones in blood.

3. What are the main components of coordination? (K.B)
Ans: MAIN COMPONENTS OF COORDINATION
The following are the components of a coordination:
e Stimulus
e Receptor

e Coordinator
e Effectors
e Response
4. Define reflex action and reflex arc. (K.B)
Ans: REFLEX ACTION
Definition: .
“A very quick involuntary response produced by the central nervous system is-gziled reflex getinl. )
Examples: _ SN (7 Vo
e Withdrawal of hand after touchn( a h0f 7b}e“t AN )
e Knee Jerk \

Definitior=" | IR R R

“The pathway * “llc cwc (d by thc nerve 1mpulses for producing a reflex action, is called reflex arc”
5. | [T raee thepatheor a nerve impulse in case of a reflex action. (K.B)
y J [ANSN ~ PATH OF ANERVE IMPULSE IN REFLEX ACTION

Stimulus —— Receptor — Coordinator— Effector
(Heat) (Nerve (Sensory (Sensory (Inter neuron (Motor  (Muscles)
Impulse) Organ) Neuron) of Neuron)
Spinal Cord)
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6.

Ans:

Ans:

Ans:

LR

Describe the pupil reflex in dim and bright light. (K.B)
PUPIL REFLEX

14,

Pupil: .
There is round hole, called pupil, in‘trie cemre Criris, /\ute. st 9 tfe "nrnn;a, ||ght passes
through the pup|I The size of pupll isadjustes by the nwu«c1e< of_ms .

In Bright!
Pupil corist: l(ts i bright. quh fvh t| . CIrcliar muscles of iris contract.
In Dim L ighit, _
Sininly. puri-eilates in dim light when the radial muscles of iris contract.

Radial muscles Radial muscles
(contracted) (relaxed)

Circular muscles  Circular muscles
(relaxed) (contracted)

When light intensity When light intensity
decreases increases

Figure: Contraction and Dilation of Pupil

How would you associate the role of vitamin A with vision and effects of its deficiency
on retina? (U.B)

ROLE OF VITAMIN A IN VISION

Rods contain a pigment called rhodopsin. When light falls on rhodopsin. It breaks for generating
a nerves impulse. In the absence of light, the breakdown products are again converted into
rhodopsin. Body synthesizes rhodopsin from vitamin A and that is why the deficiency of vitamin
A causes poor night vision. The problem is called the night blindness.

Define the terms; hormone and endocrine system. (K.B)
HORMONE AND ENDOCRINE SYSTEM
Hormone: I \
A hormone is a specific messenger molecule cvnthe3|zed ang oeej_'h'_t'ed by‘lah-;é'?fd'i‘lcri:cne ghana:
Example: . oy \ N |
e Somatatrophin . .
. Va's:t)r)rescim » \ x \ ' L
Endocr|n° sv ,tem '

Allthe andncr me g'"' |ds (ductless) collectively make a system which is known as endocrine
'Sy 'Jham

' Example:

¢ Pituitary Gland
e Thyroid Gland
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Ans:

Ans:

Ans:

10.

Ans:

11.

Ans:

UNDERSTANDING THE CONCEPT

Explain what can happen if there is no coordination in the acti v.tles O‘f urganlsm (d.B)
LACK OF COORDINATIDNINAGTNATIES

If there is no coordination in tseactivides of giuanisms caniict fert or"n 11e r acuvmes well.

Example: :
When we alie Wrting Mmoﬁmq, aur 1mds xad ’ringers work in collaboration with our
muscles, Gyes thcuc hlS(tC anil thenvery intricate movements result.

Advar agh: | !
Lagrtingtenaiso enables the organism to respond to happenings in the world around it.

' " [Exglain the location and function of these parts of brain; cerebrum, cerebellum,
pituitary gland, thalamus, hypothalamus, medulla oblongata. (A.B)

See LQ.4 (Topic 12.2)
Define neuron and describe the structure of a general neuron. (K.B)
See LQ.2 (Topic 12.2)
Describe the structure of human eye. (K.B)
See LQ.1 (Topic 12.3)
FKOVE\;I)WOUId you describe the structure of the external, middle and inner ear of man?
See LQ.3 (Topic 12.3)
What are short sight and long sight problems and how these can be treated? (A.B)
See LQ.2 (Topic 12.3)
Explain the role of ear in the maintenance of balance. (K.B)
MAINTENANCE THE BALANCE OF BODY

Semicircular canals and vestibule help to maintain the balance of body. Semicircular canals
contain sensory nerves which can detect any movement of head. Vestibule can detect any
change in the posture of body. The neurons coming from these two receptors reach
cerebellum through the auditory nerve.

Relate the contribution of lbn-al-Haitham and Al-lbn-Isa with knowledge about the
structure of eye and treatment of various ophthalmic diseases. (K.B)

See LQ.4 (Topic 12.3)

Outline the major glands of the endocrine system (pituitary, thyr0|d Hdncreas st el \ )
gonads), with name of their hormones and thelr functlons (K ' . -

See LQ.1,2,3,4,5 (Topic 12.4) T 7 A (o n

Describe negative feedback-with refnan ence 10 msuhr and ¢ Iu"agor (U.'B)

See LQ.6 (Tqmc 12.4) .

Explain nOA ad!’\,”‘a"dllﬂf‘ *nc\, be mv\‘veg |n RerCise and emergency conditions. (U.B)
‘:I\’IE erFNg;’ CONDITION

Adrerd] mad'rlila =cr°t -a normone called epinephrine or adrenaline in response to stress. It

ph qpailes eur Kody to overcome emergency situations. Therefore, adrenaline is also termed as
‘emizrgency hormone’.

" Enlist the important symptoms and treatments of paralysis and epilepsy. (K.B)

See LQ.2 (Topic 12.5)
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CUT HERE

0] What are two types of co-ordination in living organisms? _ B
(i) Write the five components of the co-ordinatef@ction? — - ™ N | N
(iii)  What is nerve growth factor? Fow t_hé_‘-';“: regenera’e b"r-ai-.j cells? VA . ’

(iv)  What s the 1ol of specii glands/in'thi vzall o.f-'a_q-git&';/ ‘canal?

(v)  Whatis e (_f 't';, ‘to;fi-‘rd'ne aid e‘smi.‘ gerrin human reproductive system?

Q. 3_ ’\rqwn the 1')‘Io mmg questlons in detail. (5+4=9)

Y [
. J |H‘ ! \Wite a note on pituitary gland.

~(b) Describe the structure of eye.

| SELF TEST

I Time: 40 min cMaris: 25-

I Q1 Four possible answers A, B, C and D to each question-at? g,l\ en, Aiark thie'.corrae
| answer. o \oxl 6)
I 1. Number of steps of co-ordifiation ait:onyis: - ' '

I (A3 — 1 RWESRIRLE

| ©7 T e 04

I 2. Whiich palit 31 neuren'conducts nerve impulses away from cell body? (BWL 2015)
SN () Ao (B) Myelin sheath

I " (C) Node of Ranvier (D) Dendrite

: 3. The human eye contains rods about:

| (A) 12.5 million (B) 0.7 million

I (C) 1.2 million (D) 2 million

: 4. When the human body has low amount of water then pituitary gland secrets:

I (A) Vassopressin (B) Insulin

| (C) TSH (D) Oxytocin

: 5. are due to any disturbances in the blood supply to nervous system

I (A) Functional disorder (B) Vascular disorder

I (C) Cardiac disorder (D) nervous disorder

: 6. All of these are hormones except:

I (A) Insulin (B) Thyroxin

[ (C) Glucagon (D) Pepsinogen

: Q.2  Give short answers to following questions. (5x2=10)
I

|

I

I

|

I

|

|

1

N

I

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

students.
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CHAPTER-13

Support and Movement

Q.1
Ans:

Q.2
Ans:

Write a note on skeletal system. (K.B)

~ SKELETA| SYS I

Definition:

13.1 HUMAN SKELETON
LONG QUESTIONS

4 HEL2017)

“Skeletal system or skeleton s de: fmed s th= 1raT vvor-k ofiard, articulated structures that
provide physical Jppur+ a*tacnmun. fu skelotal muscles, and protection for the bodies of

animals”.- Y
Explanatipn:

wike ohel w“tél;r tes, the human skeleton is on the inside of body and is called
Eridesieleton. In the living body, the skeleton is very much alive. Bones and cartilages are

ability to repair themselves.

Role:

The role of skeleton system are as follows:
[ ]

_maue of living cells and also have nerves and blood vessels in them. They grow and have the

The big functions of skeleton system are protection, support and movement.

In our body, skeleton works very closely with the muscular system to help us move.
Skeleton provide protection to many internal organs e.g. skull protects brain,
vertebral column protects spinal cord and ribs protect most of our other internal

organs.

e Vertebral column also provide the main support to our body mass.

Write a note on cartilage.

CARTILAGE

Definition:

“Cartilage is a dense, clear, blue-white firm
connective tissue. Cartilage is less strong than
bone”.

Explanation:

Chondrocytes:

The cells of cartilage are called chondrocytes.
Lacuna:

Each chondrocyte lies in a fluid space called
lacuna present in the matrix of cartilage.
Collagen Fibers:

The matrix of cartilage contains collagen fibers.

Blood Vessels:
Blood vessels do not enter into the cartilage.
Types: -
There are three types of cartilage:

e Hyaline Cartilage

e ElasticiCartilage—. ' '/ /| |}

e Fibfcus (‘a:‘fl_ldgc W o \ \
Hyaline Caitilega: ' o ]
The hyaline | aruiage 'S Lt| mg yet flexible.
Sk.pcat on:

b i I3 Tuna'in;

e Nose

e Larynx

e Trachea

e Bronchial Tubes

e Covering the ends of the long bones

(LHR 2014, SWL 2015)

quure Chondrocvtes in Cartllaqe Matrlx

W Cartilage of epiglottis L -
| -

.

(H ‘! :

Y

4

(\t e, mlxynx

Cartilage of trachea

Hyaline
Cartilage

Figure: Hyaline Cartilage
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CHAPTER-13

Support and Movement
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Q.3

Ans:

Elastic Cartilage:

Elastic cartilage is similar in structure to the hyaline cartilage. It is alse qdlte sfre"h Lu,f
has elasticity due to the network of elastic flbers in addition to wi'acer. RDETS. |0

Location:
It is found in:
o Enig! mtls
e Pinde |\ 0
Fibrous Caltrlaqe \ |
Fibrous carti lag

present in knitted form.
Location:
It is found in:

e Intervertebral discs
Explain structure of bone. (K.B)

Definition:

“Bone is the hardest type connective tissue in the

body of animals”.
Functions:

The functions of bone are as follows:

Co

ON

m

e Bones help in body movements

e Support body

e Protect the various parts of body
e Produce red and white blood cells

e Store minerals

STRUCTURE OF BONE

Compact Bone:

The hard outer layer of the bone is called compact bone.

Spongy Bone:

The interior of the bone is soft and porous-and is callec-~ e
spongy bone. Spongy bone contal |s*blgoc \,em Is awd |

bone marrow.

Compositipzrtf Bong l\"&t"l}"
The mati: cf tfw beees c m a nn“x \

e _Collagen |

-

'~.,J'

s

J Il\/lu el 2ls \calcmm and phosphate)

I ] G‘f‘ﬂmeztes
* Bone contains different types of cells. The mature bone cells are called osteocytes.

Soft Bone in Babies:

The babies are born with about 300 soft bones. Some of these bones later fuse together, so

that the adult skeleton has 206 hard bones.

is \}ery tough and less flexible
J at Jtm tiie' farge number of thick collagen fibers

i
-

_-\.'.

Internal vertebral j

=

4 f [,
. "'\. |_

.-'""' #

discs

Figure: Fibrous Cartilage

(DGK 2014)

Bone
matrix

Osteocydes
(in lacunae)

Canal, containing
blood vessels etc.

Figure: The mternal Structure of Bone

Spongy Compact .~ ;
bong.-, bope |*Ce '1["'.,!&,1
I ___u'one

h | p

%\ {‘\ Z a
\“2\_.‘./.‘/ Blood vessels

Figure: Compact and Spongy Bone
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CHAPTER-13

Support and Movement

Q.4

Ans:

%\ | N h

Count the bones of human skeleton. (K.B)
OR

What are the main components of the aX|aI skeleton and-th& ap|,)e 1q';ula’ sk, elp+ 2L Jr

human? (K.B) - v T

2 IVITR AN LY e N T e VRN DT Tt 1] ==

The 206 horez
skeleton! tr‘ whicit anpe= rdlc,.!ar skeleto 1'is atigched.

AR AXiAL SKELETON
NMumber o o" E'c"ne's'

(b ndnrstc ading the Concept Q.1)

in the adu!t Furpan skelgtoniare ¢rganized into a Iongltudlnal axis i.e. axial

N ./~x| 1t <keleion consists of the 80 bones in the head and trunk of the body.
- Parts:

It is composed of five parts:

Skull:

Skull contains 22 bones out of which:
e 8 are cranial bones (enclosing the brain)
e 14 are facial bones

Middle Ear Ossicles:

There are 6 middle ear ossicles (3 in each ear).

Hyoid Bone:

There is a hyoid bone in the neck.

Vertebral Column:

Vertebral column contains 26 bones (vertebrae).
Chest:

gridle

Skull

'— Rib cage

~_ Vertebral
column

Pelvic
gridle

Figure: Human Skeleton

The chest is made up of:

e A chest bone is called sternum

e 24 (12 pairs) ribs

APPENDI

Number of Bones:
Appendicular skeleton is composed of 126 bones.
Pectoral Girdle:
Pectoral (shoulder) girdle is made up of 4 b'm:-s
Arms: - !

=

LARSKELET

N

Botharms have 6 bones. | |\ ~77 | (1 |} L L
Hands: | R T A TR L D

Both hanrt, ravo 52 rhor‘et
Pelvic.G |rdlr> ' \

-u_-;gl\k_if 'glrgle (I‘”"o) has 2 bones

Both legs have 6 bones.
Feet:

Both feet have 54 bones.

BIOLOGY-10

103




CHAPTER-13 Support and Movement

Q.1

Ans:

Q.2

Ans:

13.1 SHORT QUESTIONS

Why organisms need support? (U.B) ;

NEED OF Si5#lPORT ' | | :
The organisms with greater sizes need suppor: g \eop there bocy Mass s or2 anit. This is
particularly true for the organ isms thar Tive omlard. | | i |
What is moyeinent? (K.2 \
;&_ & N':N K
The act of cham.ng plau e ol position by entire body or by its parts of organisms is called
mevelrfent

2 ypes:

|\ There are two types of movement.

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q.7

Ans:

Q8

Ans:

Q.9

Ans:

\ J IR |he skeleton which is inside the body |  The skeleton which is on the outside of the

e Movement of body parts
e Locomotion

Define locomotion. (K.B)
LOCOMOTION
Definition:
“The movement of an animal as a whole from one place to another is called Locomotion™.
Define cartilage and give example also. (K.B) (GRW 2016)
Page no 100.
Define skeleton? (K.B)
Page no 100.
Write two functions of bones. (A.B)
LHR 2015
Page no 101.
What are the advantages of skeleton? (A.B)
ADVANTAGES OF SKELETON

The advantages of skeleton are as follows:

e Physical support

e Attachment for skeletal muscles

e Protection for the bodies of animals

e Movement

Write down the number of bones in pectoral glrdle and pelvm mrd1e (V“ .B) CPVV 20

Page no 102. SN[ (O —

What is difference between nr1doskﬁlgton aihd ﬁ<o sk Ieton7 ! '

(K.B) _ ' o =W 2017, MTN 2015, DGK 2015)
~T DIZEERENFIATION

The dlffer,. C“S bﬁt\, r€°n enduskele*oi:m 2l exoskeleton are as follows:

RN Exoscltor

Definition

of an organism is called endoskeleton body of an organism is called exoskeleton

Example

e Skeleton of Human e Skeleton of Arthropods
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CHAPTER-13 Support and Movement

Q.10 Write the name of largest and smallest bone of human skeleton. (K.B)
Ans: BONE
Largest Bone: _ -
The largest bone of human skeleton is_ femur { Thigh bsiig). | |
Smallest Bone:
The smallest bone of human ktlmorn s Jp (|L catedi inear;.
Q.11 What is irig 'roie of skaietarsy/sierii? (A B)
Ans: Page no 150
Q.12 What are'chionarncivtes aria o>teocytes’> (K.B)
AnNs; [ o] . HONDROCYTES AND OSTEOCYTE
AN ginndrouytes:
“Cartilage contain a single type of cell these are called chondrocytes.”

Osteocytes:
“Bones contain different types of cell. The mature bone cells are called osteocytes.”
Q.13 What are difference between bones and cartilage? (K.B)
(LHR 2014, 2015, GRW 2014, BWP 2015)
Ans: DIFFERENTIATION
The difference between bones and cartilage is as follows:

e Cartilage is a dense clear blue e Bones is the hardest connective
white firm connective tissue (but tissue in body. Bones not only move
less strong then bones). support and protect various part of

body, but also produce red and white
blood cells and store minerals.

Q.14 What is Rheumatoid Arthritis? Write its symptoms. LHR 2015
Ans:  Page no 114.
Q.15 Define bone and give example. (K.B) (LHR 2016, GRW 2016)
Ans: Pageno114.
Q.16 What is compact bone and spongy bone? (K.B) (GRW 2013, 2014, MTN 2015)
OR

Differentiate between compact bone and spongy bone. (K.B) (LHR 2017)
ANns:  Page no 115. =
Q.17 What are tendon and ligaments? (K.B) (LHR ?cm RWP 2031 245 ||

Ans: Page no 115.
Q.18 What is elastic cartilage? (K.B)
Ans: Page no 115. \ 1
Q.19 What s the contrlbutlon of A1d ei \ esalils? (K :n,
Ans: e _=OLIT¢\IE;U TION O" ANLP.:AS VESALIUS
Period Wii'r_: W (Ve
1514AD-1564 AL VA
Blets/cf Birth: |
Ao [ (M yag kanain Brussels, Belgium
- J | contribution:
pe He was honored for developing modern anatomical studies. He made many discoveries in
anatomy based on studies made by dissection of human dead bodies.
Book Contents:
His book contained the most accurate depictions of the whole skeleton and muscles of the

human body.

AR AR a2\ (3‘F<‘v\/2015)
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CHAPTER-13 Support and Movement

Q.20 Discuss the evolution of ear bones and jaws in mammals? (K.B) (Do you know Pg. # 61) .

Ans: EVOLUTION OF EAR BONES AND JAWS IN MAMMALS - : ,
The upper jaw is fixed with the skull and is compressed of .- e | .
two bones. The lower jaw is mobile and articulates with ine [ Hanna's | © Ot etebrates

1.

o

~

10.

12.

heriefic|al for \mamnrhals. Lower jaw with single bone in
Strhliger and-me malleus and incus also improve hearing.

skull. In lower vertebrates, the-loweriaw is.r=ad? upo nicre!,
than one bone while in mamméls i is mAads ¢f ting'e bons.

During exaliftion, mamsiais modified, the, lower \Jaasiones
and incorgerated foi:rofither int.the. midaic{in the form of
malleus anai incus ini both 2ers). This adaptation proved

13.1 MULTIPLE CHOICE QUESTIONS
Which of the following inhabitants need more support than others? (U.B)

(A) Fresh water (B) Land

(C) Marine water (D) Botha&c

Locomotion and movement is the particular character of (U.B)

(A) Animals (B) Plants

(C) Fungi (D) All prokaryotes

Change in place of entire body of an organism is termed as (U.B)

(A) Support (B) Locomotion

(C) movement (D) Metastasis

The skeleton present inside the body is called: (K.B)

(A) Exoskeleton (B) Endoskeleton

(C) Cartilage (D) Ligament

The functions of skeletal system: (A.B)

(A) Protection (B) Support

(C) Movement (D) All of these

Which of the following is incorrect regarding to skeleton? (U.B)

(A) Living structure (B) Articulated structure

(C) Hard framework (D) Immobile structures

The purpose of rib cage is to .(A.B) (LHR 2013, GRW 2017)
(A) Protect the stomach (B) Protect the spinal cord

(C) Protect the heart and lungs (D) Provide an object to which the Iungs can attach
Fluid filled space in the matrix of cartilage: (K.B) I o

(A) Chondrocyte (B) Lacuna, —~ 5 ) | =
(C) Fibre (D)t.yalme RAR RN A

Cells of cartilage: (K.B) \ ARREEN

(A) Chondrosytes , RIFARY { B) Qs teor 3es

(C)Fibed_J\ |\ " L)V (BjCollagen

The hard-ouer Iayar of bgrre is\catied: (K.B) (BWP 2015, GRW 2017)
(A Cempact) bore! | (B) Spongy bone

\L| iicament! = (D) Tendon

' ISkeleton of arthropods: (K.B) (DGK 2014)
" (A) Hydrostatic (B) Exoskeleton

(C) Endoskeleton (D) Axial Skeleton

The matrix of cartilage contains: (K.B)

(A) Glycogen (B) Murein

(C) Peptidoglycan (D) Collagen
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CHAPTER-13 Support and Movement

13. Date of death of Andreas Vesalius: (K.B)

(A) 1560 AD (B) 1562 AD -
(C) 1564 AD (D)1566 AD  —, [ [
14.  Spinal cord is protected by (K. B) ) Y I B
(A) Skull . ~£3)\lertek ray ¢olyr! n
(C) Ribs D) Femur) d
15.  The mainsuppért to thesody palils is giver, by fJ.Bj~—"
(A) Pectoratgirdte, "~ () LT ' "<B) Vertebral column
(C)Ribs | 11 1 VA (D) Pelvic girdle
16. _Moas: 0l thelirit rna o gans are protected by (U.B)
e [ Al sk - (B) Pelvic girdle
[ JI '[N (CyRibs (D) Vertebral column
' 17. Place of birth of Andreas Vesalius: (K.B)
(A) Belgium (B) America
(C) England (D) France
18.  The appendicular skeleton is made up of bones. (K.B) (LHR 2013)
(A) 126 (B) 56
()8 (D) 6
19. Number of parts of axial skeleton: (K.B)
(A)3 (B)5
Q)7 (D) 9
20.  Total number of bones in skull: (K.B) (BWP 2014, LHR 2015, GRW 2016)
(A) 20 (B) 22
(C)24 (D) 26
21. Number of ossicles in each ear: (K.B)
(A)3 (B) 6
©)9 (D) 12
22.  Total number of vertebrae in human skeleton: (K.B)
(A) 31 (B) 26
(©) 35 (D) 37
23.  Total number of ribs in human skeleton: (K.B)
(A) 12 (B) 24
(C) 36 (D) 48 e
24, Total number of bones in appendicular skeleton: (K.B) INMTNE)15, GRE2046)! |
(A) 120 (B) 80 —n 2 e
(C) 116 ~, Pys T WY (G0
25. Number of bones in pectorzi qlrdle K, By~ VOAMVAAN LYY T
w2 AVZAR N A
(C) 6 .-.__ | - 4 L '._ 1 \nJ; _8:- -
26.  Total nursizer of b( nﬂs ar. bmh fii \a\ (<.B)
A3 (B)4
. RC[E VAL T (D) 6
\ J/ { -_-.| LAk Umber of bones in one hand: (K.B)
(A) 14 (B) 27
(C) 42 (D) 56
28. Number of bones in pelvic girdle: (K.B)
(A1 (B) 2
)3 (D) 4
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CHAPTER-13 Support and Movement

29. Number of bones in both legs: (K.B)

(A) 4 (B)8 ,
(C) 12 (D) 16 e ..
30. Cartilage and bones are the types of ) ] tissues fn anlrr aI; ( <. b). 7 (GRW 2013)
(A) Ground 78 ' (B) ¢ uppmtu O
(C) Conrieclive! . ~ 00 LU (Dy-Columnst
31. Cartilage'fo_mc,_ N -I..n.LEI vertzhral gisc is: (K.B)
LATHyaling | ' (B) Fibrous
\ RN (@) Malrix (D) Elastic
3z: Which bone is the longest bone in human body? (K.B)
(A) Skull (B) Vertebrae
(C) Thigh (D) Arm
33. A fluid space present in the matrix of cartilage containing chondrocytes (K.B)
(A) Ligament (B) Lignin
(C) Lacuna (D) Lymph
34, He made many discoveries in anatomy, based on studies made by dissection of human dead bodies:
(K.B)
(A) Lamarck (B) Andreas Vesalius
(C) Andrea Caesalpino (D) Avristotle
35. Cartilage of epiglottis is an example of: (U.B) (DGK 2015)
(A) Elastic cartilage (B) Hyaline cartilage
(C) Fibrous cartilage (D) Ligament
36.  Cartilage of larynx is an example of: (U.B)
(A) Fibrous cartilage (B) Hyaline cartilage
(C) Elastic cartilage (D) Ligamentl
37.  Cartilage of trachea is an example of: (U.B) -
(A) Hyaline cartilage (B) Fibrous car_g!_laqfs_---._ I" [~ L
(C) Elastic cartilage (D" Tm]d')'n" \ .- WY ( SO L%
38. The skeleton found outside' th, bnﬂ" 7 galled: !< B) x_ [ (LHR 2016)
(A) Endoskefeipn . VAL ) E';XCQI{“*IEIOI’I -
() Hydrcf-f;'é'c\lé*cfﬁ ~ | '. | \ D) Fibro skeleton
39.  Someonis'ore, mre (K. b, ' (LHR 2016)
| )] ML Cite—" ~ (B) Blood cells
J -(C) Oxygen (D) Hormones
" 40.  Number of bones in both feet are: (K.B) (LHR 2017)
(A) 54 (B) 13
©) 21 (D) 12
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CHAPTER-13 Support and Movement

13.2 TYPES OF JOINTS ¥

LONG QUESTIONS RSP '

Q.1  What is a joint? Explain different tynes of jounts. (ICE),
(LHR.2015:13, 17\BWF 2014, GRW 7om 17 DGK 2014 MTN 2015)
AJF)
Describe the¢ t 'pes of jeincandgive example! (K2 (Understanding the Concept Q.2)
Ans: . JOLN FE-
Definitioi: ' '
“The lzcation ‘at'vehish hic-or more bones make contact is called as joint.”
Exeraples: .
T w [ReEIDIAT and elbow joint.
J | %' | “.JExplanation:
Functions:
The functions of joints are as follows:
e Allow movement
e Provide mechanical support
Basis of Classification:
The joints can be classified on the basis of the degree of movement they allow.
TYPES OF JOINTS
Following are the three main types of joints:
e Immovable (fixed) Joints
e Slightly Movable Joints
e Movable Joints Fixed
Immovable (fixed) Joints: ’
Such joints allow no movement.

Example: Figure: Fixed and Sllqhtlv Moveable Joints

e Joints between the skull
bones.

Slightly Movable Joints:
Such joints allow slight movements.

Examples:
e Joints between the vertebrae.
Movable Joints:
They allow a variety of movements. There are many types of movable joints in the body. ="
The main types are as follow: — = 1
e Hinge joints — [
e Ball-and-socket joints ~\ Y I

" J I
— = L N |

Slightly moveable
joint

Hinge Joints: — ' 3N
These jOII’ltS move back anLI fnnn I ke he h nge 0n ihe dﬁor and a“ow movements in one
plane on'y S~ i =

Exam |(:3’ VAT \ __x
e Kiet Joiat -
© EILowlort

AN :F' = Hinge Joint Ball-and-Socket Joint
| J [ ™ J : g:rgciljg;]gts a”OW movements in all Figure: Two Types of Moveable Joints

Examples:
e Hip joint
e Shoulder joint
Q.2 What are ligaments and tendons? What function do they perform? (K.B)(Understanding the Concept Q.3;
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CHAPTER-13 Support and Movement

Ans:

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

TENDONS AND LIGAMENT

Tendons:
Tendons are bands of connective tissues (made of collagen). -
Functions: ’ ' | |
The functions of tendons area as foliovvs:

e Tendons are tough bancs.

e Thay atlach museics.to bongs.

e Wah A rpliscie cantrectst 1rmnn EXETTS pulllng force on the attached bone, which

mo'vey as ‘rusult

Ligaments
L )N 2o 'are bands of connective tissues.

| Elictions:

The functions of ligament are as follows:
e Ligaments are strong but flexible bands.
e They join one bone to another at joints.

e They prevent dislocation of bones at joints.
13.2 SHORT QUESTIONS

What do you know about the movement of neck joint? (U.B)
MOVEMENT OF NECK JOINT
The neck joint between vertebral column and head allows movement side to side.

Differentiate between tendon and ligament. (K.B) (GRW 2017)
OR

What is tendon? What is their function? (K.B) (GRW 2016)
OR

Define ligaments. (K.B) (LHR 2017)

DIFFERENTIATION
The differences between tendon and ligament are as follows:

e They attach muscles to bones. e They join one bone to a.":other at =
e When a muscle contracts tendon _ joints. VoA
exerts pulling force on the atfached |\ | e Tilay pre‘_'ert'd_is-_o':a-gic'."._of,hcn'es
bone, which moves asresult._) AR al jeints, \

e fE- | VAR SR \ /)

Py | LA [ N bind bone  [& !
il - -

“ i | I A 3

IR = I

Tendons
bind muscle
to bone

What are the main types of movable joints? (K.B)
Page no 108.
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Q.4  What do you know about hinge joint? (U.B)
Ans: Page no 108.

Q.5 How ligament prevent dislocation atjomts’? (U.B) _ -
Ans:  Page no W N _
Q.6 What are ball and socket jnints? G'vr exaivipley. (K B) (GRW 2016)
ANs. Page no 108. . Ay
oAl 3.2 MULTH &Lm
1. An example, ¢f imnmovanly joint: (KB)
NS . \ (B) Vertebrae
M€ Elgom = (D) Shoulder
J | 24, The location where two or more bones make contact is called (K.B)
(A) Socket (B) Hinge
(C) Joint (D) Cartilage
3. Which of the following joint is not an example of fixed joint? (K.B)
(A) Joints between skull bones (B) Joints between Vertebrae
(C) Joints between ribs & sternum (D) Joints between cranial bones
4. The joints which allow movement is all directions is (K.B)
(A) Hinge joint (B) Ball & socket joint
(C) Cranial joints (D) Vertebral joints
5. An example of slightly moveable joint: (K.B)
(A) Hip (B) Knee
(C) Vertebrae (D) Skull
6. An example of hinge joint: (K.B) (SWL 2015)
(A) Skull (B) Hip
(C) Shoulder (D) Elbow
7. Neck joint between vertebral column and head is (K.B)
(A) Hinge joint (B) Ball & socket joint
(C) Slightly moveable joint (D) Pivot joint
8. An example of ball-and-socket joint: (K.B) (LHR 2014)-~~
(A) Vertebrae (B) Shoulder o re=Tra 1
(C) Elbow (D)Knee 75 | | 7
9. Which prevent dislocation of joints?{A.B) | | (| WO\~
(A) Cartilage LT AB) Tendons! | L LY
(C) Ligamerys VWL YD) Bones—
10. i aré fou gh l)a’lCn ar, u z;tt\r cH ritscles to bones. (U.B)
(A) Liganent) | VL a (B) Tendon
| S Migin Bl (D) Insertion
LA MY LN are strong but flexible bands and join one bone to another at joints: (U.B)
“~ 7 (A) Tendon (B) Ligament
(C) Flexor (D) Extensor

13.3 MUSCLES AND MOVEMENT
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Support and Movement

Q.1

Ans:

J, .:'

LONG QUESTIONS
Explain the role of muscles in movements. (A.B)
OR

Explain antagonism in muscle action selectiny bicers-ana f"ICv‘pS s

(UIn¢ersiand

ROLE OF MUSCLES IN M0\ E\A»_FQS

Movements in Bones:
The moveripents in
are attacr=d wi't, them by tendoris,
e Otte '2na Of a skeletal
anc, o} uszle is-called the origin.

(BRW 2014, BYTE SorT 5)\ !

‘ xarﬂole f’ By
g ‘tne Concept Q.4)

Laories ave b.ouahl alﬂcut u\' tae L,ontractlons of skeletal muscles, which

nuscle is always attached with some immovable bone. This

| o1 Tiwothier end of the muscle is attached with a movable bone and is called the

“insertion.

- Contraction of Muscle: _ _ _
When a muscle is stimulated by a nerve impulse, it contracts to become shorter and thicker.

Due to its contraction, it pulls the movable bone (at insertion).
Antagonism: (Opposite Movement of Skeletal Muscles)

Skeletal muscles are usually in pairs of antagonists. In the antagonist pair, both muscles do

opposite jobs. When one muscle contracts the other relaxes and this
as antagonism.
Flexion:

phenomenon is known

When a muscle contracts and bends the joint, this movement is called flexion and the

muscle for this movement is known as flexor.
Extension:

When a muscle contracts and straightens the joint, this movement is called extension and

the muscle for this movement is called extensor.
Example of Antagonism:

Biceps:
It is a flexor muscle on the front of the upper arm bone.

Triceps:
It is an extensor muscle on the back of arm.
Origin and Insertion:

Both these muscles have their origin at pectoral girdle and insertion at one of the two bones

of forearm.
Contraction of Biceps:

When biceps contracts, the forearm (insertion end) is pulled upward. It is the erX|on of_

elbow joint. During this erX|on triceps muscle relaxes.
Contraction of Triceps:

. -

When triceps muscle contracts, forearm is larl”Ed down--Ai1s me =(tf-n m” at “'L‘QN qult

During this, biceps muscle relaxes.

&

B‘ Cce '“ - .- = '.R":Ia'(c(l ! X
. CqntiactzEd ' P

Extension
Dy '
T~

Triceps
Relaxed

Triceps
i C o Contracted i
Figure: Action of Antagonistic Muscles (Biceps and Triceps) at Elbow

Flexion

Antagonistic Pair of Muscles:
In this way, biceps and triceps make up an antagonistic pair of muscles.

Similar pairs, working

antagonistically across other joints, provide for almost all the movements of skeleton.
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Q.1

Ans:

Q.2

Ans:

Q.3

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

Q8

Ans:

! Anrs:

13.3 SHORT QUESTIONS _
What is origin and insertion? (K.B) ) (ZHR 2914, GRV| 054
OR : [ | - .
Differentiation between origin and.irsertion ¢f skeizter, miusclas:, (K8, ~4GRW 2016, 17)
Page no 111. ' . | |

Define antaganism. (K,R) 1. ; (LHR 2016)
Page no 11_1. . ] .
What are!fléxor, &nd éxteriscr2>-(K.B) (DGK 2015)
N . ' OR
\ ' Dirferdniiate between flexor and extensor. (K.B) (LHR 2016)
FLEXOR

When a muscle contracts and bends the joints, it is known as flexor muscle and the movement
is called flexion.

EXTENSOR

When a muscle contracts and straightens the joint, it is known as extensor muscle and the
movement is called extension.

What are biceps and triceps muscles? (K.B) (LHR 2015, 16)
Page no 111.
Why aquatic animals need less support? (U.B)

SUPPORT OF AQUATIC ANIMALS
Aguatic animals need less support because buoyancy force of water gives them support well.
Which point of attachment is pulled when a muscle contracts? (U.B)

NTRACTION OF M LE

Insertion is pulled when a muscle contracts to produce movement in the bones.

Can muscle pushed? (U.B)
M LE
Muscles can only pull or contract. It cannot push.
Write some activities that require combine action of several muscles. (A.B)

MBINE ACTION OF M LE
Most activities in our body require combined action of several of muscles. Like;

e Walking T
e Running a Al anhy | | a A
e Playing ' = W VALY -
e Speaking— P \
- | RETI
. -J'kwlé-:e,wd oi selstaimuscle attached with immovable bone is called: (K.B) (LHR 2017)
| U (A) Insertion (B) Origin
' (C) Extension (D) Flexion
The end of muscle attached with movable bone: (K.B) (LHR 2013)
(A) Extension (B) Flexion
(C) Insertion (D) Origin
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3. When a muscle contracts, it becomes: (K.B)
(A) Longer and thinner (B) Longer and thicker
(C) Shorter and thinner (D) Shorter and thicier, | |
4. When a muscle relaxes, it becomes;<X.B)
(A) Longer and thinner ' - £8) origer and thicker
(C) Shorter a=d thinner L) Shorter-and thicker
5. When a muscle ¢oitracty and bends, thé Joiat, Ttis called as: (K.B)
(A) Flexos AR ) ' (B) Extensor
(O] FElekion ' . ' (D) Extension
J I‘%. [ B ViZh3h 4 fwiuscle contracts and straightens the joint, it is called as: (K.B)
(A) Flexor (B) Extensor
(C) Flexion (D) Extension
7. Bending of arm at elbow joint: (K.B)
(A) Flexor (B) Flexion
(C) Extension (D) Extensor

13.4 DISORDERS OF SKELETAL SYSTEM
LONG QUESTIONS

Q.1  Write a note on osteoporosis. (A.B) (DGK 2015)
Ans: OSTEOPOROSIS
Definition:
“Osteoporosis is the bone disease in adults, especially in old people. It is more common in old
women”.
Effects:
In osteoporosis, there is a decrease in the density of bones due to the loss of calcium and phosphorus.
Causes:

It may be due to:
e Malnutrition
e Lack of proteins
e Lack of vitamin C

e Lack of physical activities —

e Deficiency of estrogen hormone . SN
Effect of Old Age: ' SRR AN
In old age, there is decreasia secrew’n Gi~ arovy: h norm cnes and |t a SO Ieads to decreased
deposmon of minerals i in bona meinx

Q.2 Writea 101(—: oNn a.thnt‘a and its.t ’/—‘ R\ — (LHR 2016, GRW 2017)

Ans: A\RIR LA ! “ARTHRITIS
."ermmon NP1 = R
> J'I' N ) « \r Tieitis means “inflammation in joints”. It is very common in old age and in women.
Symptoms:
It is characterized by:
e Pain

e Stiffness in joints
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AN _-

Affected Joints:

The most affected joints are the weight bearing joints.

Examples:
e Hip joint
. Arr'ril?j'nint
Treatment: '_ | '_ _
The treatm ! .Of:..l.l thyitis includes
I.a 'Pain.killers
e Anti-inflammatory medicines.

Types:

There are many types of arthritis. Some are as follow:

e Osteo-arthritis
e Rheumatoid Arthritis
o Gout

1. Osteo-Arthritis:

e |t is due to degeneration in the cartilage present at joints or due to decreased lubricant

production at joints.

e In this arthritis, fusion of bones at joints may occur and joints may become totally

immovable.

2. Rheumatoid Arthritis: (DGK 2014)

It involves the inflammation of the membranes at joints.

Symptoms:
Its symptoms include:

e Fatigue )
e Low grade fever |
+ papln e\ |

o Stiffrigss -.ir-J_ij_ii;_ts'_

attacks the toe joints.
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13.4 SHORT QUESTIONS

Q.1  Define osteoporosis. (K.B) ) (GRW 2013, i 117 1035
Ans: Page no 113. _ ~5 M | .

Q.2  What are causes of osteoporosis? (K:3) | “~ (LHR 2013)
Ans: Page no 113. ! - - \ 3]

Q.3  What is ostevarthritis?-(<. E) / 1Y AHR 2016, GRW 2013, 14, 17, BWP 2015)

Ans:  Page no'114
Q.4  Write furicticn ot eSteragen. (A:3)

Ans: ' = EUNCTION OF ESTEROGEN
| R fenctioa-ut esterogen is as follow:

J | »'1%_Estiogen is deposit minerals in bones. When the reproductive cycle stops in females, not

enough esterogen is secreted.

Q.5 What is rheumatoid arthritis? (K.B) (LHR 2015, 17)
Ans:  Page no 114.
Q.6  Differentiate between osteo-arthritis and rheumatoid arthritis. (K.B) (GRW 2016)
Ans: DIFFERENTIATION

The difference between Osteo-arthritis and rheumatoid arthritis is as follows:

Osteo-Arthritis Rheumatoid Arthritis

e It is due to degeneration in the cartilage | ¢ It involves the inflammation of the

present at joints or due to decreased membranes at joints.

lubricant production at joints.
Q.7  Define arthritis its treatment and symptoms. (A.B) (LHR 2016)
Ans: Pageno 113, 114.
Q.8 What s gout? (K.B) (LHR 2015, GRW 2016)

Ans: Page no 114.

13.4 MULTIPLE CHOICE QUESTIONS

1. The inflammation of the joints is called: (K.B)

(A) Osteoporosis (B) Asthma
(C) Arthritis (D) Emphysema .

2. Disease of bones in which there is a decrease in the denS|ty of the bories-due to-lese-cf) |
calcium and phosphorus is: (U.B) e |~ _L!—|F< 4‘.'2_) 3=
(A) Osteoporosis (B Ostecartliritis, '\ ™ | (OO
(C) Rheumatoid arthritis \ o ~D)\Gout | ; -

3. Osteoporosis may be due tor (iK/8) g

(A) Lack/0ij prteins-and vitarhiri C \ ' Uj')- .l}ack'of'bhysical activities
(C) Defici Sy ¢ esTrngt nihcri nom (D) All of these

4, It inveives the n*Hamm_c-tlu.u of the membranes at joints: (K.B)
. [[A) Sstennhresis T (B) Gout
A J s (CURieumatoid arthritis (D) Osteo-arthritis
" J 5. It is one of the function of ___ to deposit minerals in bones when the reproductive cycle
stops in females: (U.B)
(A) Progesterone (B) Estrogen
(C) Oxytocin (D) Thyroxin
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MULTIPLE @HOIGE RUESTIONSN
19 NOWAN-SEELETON

13.2 TYPES OF JOINTS

1 2 3 D n .
c 10 11
13.3 MUSCLES AND MOVEMENT
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10.

REVIEW QUESTIONS o
MULTIPLE CHOICE QUESTIQ [

Find the ball-and-socket joirt. (U.3)

(a) Joint in the finger bones ' (£) Joint.of nack andskull.oones
(c) Joint at2ibcw 4 (@) Jeiricat pelvic girdle and leg bones
All these zre\the\paris of ‘axi cl skelewin-of Tlumans except: (K.B)
(a) Ribs \ (b) Sternum
)[Shollder m dr—* ' (d) Vertebral column
W e dbo“ders in which there is an accumulation of uric acid in joints: (K.B)
‘| “(a) Gout (b) Rheumatoid arthritis
(c) Osteoporosis (d) Osteo-arthritis

What is correct about tendons? (U.B)

(a) Tendons are flexible and they join muscles with bones
(b) Tendons are non-elastic and they join bones with bones
(c) Tendons are non-elastic and they join muscles with bones
(d) Tendons are flexible and they join muscles with muscles
How many bones make our skull? (K.B)

(@) 14 (b) 22

(c) 24 (d) 26

What are the main components of a bone? (K.B)

(a) Marrow, spongy bone, wax (b) Marrow, compact bone, wax

(c) Compact bone and marrow (d) Compact bone, spongy bone, marrow
What do some bones produce? (K.B)

(a) Mucous (b) Hormones

(c) Oxygen (d) Blood cells

How would you define skeletal system? (U.B)

(@) All the bones in body

(b) All the muscles and tendons

(c) All the body's organs, both soft and hard tissues

(d) All the bones in body and the tissues that connect them

Find the incorrect statement. (U.B)

(a) Bone is where 'most blood cells are made —

(b) Bone serves as a storehouse for various minerals 5N~

(c) Bone is a dry and non-living suppetting siruitira ¢ 7y s T L
(d) Bone protects and supporisithe body, ard 1is dria; 15\ ' - -
The purpose.of rib cage is to: (/\ By | -

(a) Prote; '[L {2 stomach - \ .(p}-P.GotéCt the spinal cord

(c) Protect me h purt ard | r1g~ \ (d) Provide an object to which the lungs can attach

1
6

3\45
8‘910

d 2‘
d 7\

BIOLOGY-10 118



CHAPTER-13 Support and Movement

SHORT QUESTIONS
1. Differentiate between cartilage and bone (K.B)
Ans: DIFFERENTIAT_O_
The differences between cartllage anr‘ IL\one a| as-fallows.

e Cartilage is a2znse, clear blue-w ute ‘ |r| i .Bone 1S.the ..ardest CGi .nectlve tissue in
connectivie fissug ™~ 1 ) _-ihe body.
o Cartilage is iz:s §trongithar, bone., — " |e  Bone is stronger than cartilage.
e Thecélls ¢f ¢a rtiﬁaqe ave-cailed e Bone contains different types of cells.
cnrpherdeytes) The mature bone cells are called
A ' osteocytes.
e Hyaline Cartilage e Compact Bone
e Elastic Cartilage e Spongy Bone
e Fibrous Cartilage
2. What is the role of skeleton in support and movement? (A.B)
Ans: ROLE OF SKELETAL SYSTEM
The role of the skeletal system are:
Protection:

Skeleton provides the protection to many internal organs, for example:
e Skull protects brain
e Vertebral column protects spinal cord.
e Ribs protect most of the internal organs.

Support:
Vertebral column provides the main support to the body mass.
Movement:
In our body skeleton works very closely with the muscular system to help or move.
3. How would you differentiate between osteoporosis and arthritis? (K.B)
Ans: DIFFERENTIATION
The differences between osteoporosis and arthritis are as follows:
Osteoporosis Arthritis |
Definition
e “Osteoporosis 1s the bone disease in | ® Arthritis means “inflammation in joints”- I
adults, especially in old people. It is more It is very common i old age g \r.|l
common in old women”. —WOMeN. " N [ T | AN
_ Eifiects/Sympt o_rrh_____'_'_ b
e In osteoporosis, there is a décrirase-is ehe’] = IS characierized by pain and stiffness in
density of beses due to theloss of calciuir, | \_ijoirits ( arucularly inthe weight bearing
and phos ‘h@[’Ji_"_’;____ x | [=—T]uints e.g. hip joint, ankle joint etc.).
4. Label the bicpps and tricepsiin the uollowmg diagrams and also mention their contracted
or "°|1(60r sta ed (UB)-
M \ 3":‘

Biceps
Rclaxed

Triceps’
Contracted
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4
Ans;

UNDERSTANDING THE CONCEPT
What are the main components of the axial skeleton and the appn"mrulcr sl/e‘e.m Of
human? (K.B)
See L.Q 4 (Topic 13.1) -
Describe the types of jointsrand givesxaininies! \(K.E)
See L.Q 1 (Tonic 13.2)
What arz ligaraents aic-tendonsz-w hdt funruc,n ao they perform? (A.B)
See L.Q Z(7¢picild 2)
Explain antagorism, in ratscle action selecting biceps and triceps as example. (A.B)
520 /0] \TLL”‘ 15.3)

JW

PRACTICE DIAGRAM & LABEL

COMPACT AND SPONGY BONE

Sadnnnnnnnnniie
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SELF TEST

Time: 40 min

Q.1

1.

Q.2
()
(i)
(iii)
(iv)
v)

Q2

1EN

b.

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

Four possible answers A, B, C and D te—vach questicn ave. giv en mark th c vsrrect
9

answer.

¢ Mar"S' ?:x'

(6x1=6)

The movement of an animél &s a whie irem dris pléce {n dnatter

(A) Coorbﬂ'.?a_ti'un

(C) Locornotinn |

(8 Repigduction
(D) Respiration

S\elargn of arthigpods:

"' |(&) Hydrostatic

| DéTine Joint. Describe its types.

(B) Exoskeleton

(C) Endoskeleton (D) Axial
Which prevent dislocation of joints?
(A) Cartilage (B) Tendons
(C) Ligaments (D) Bones

are tough bands and attach muscles to bones.
(A) Ligament (B) Tendon
(C) Origin (D) Insertion
The end of muscle attached with movable bone:
(A) Extension (B) Flexion
(C) Insertion (D) Origin
It involves the inflammation of the membranes at joints:
(A) Osteoporosis (B) Gout

(C) Rheumatoid arthritis (D) Osteo-arthritis
Give short answers to following questions.

What is difference between endoskeleton and exoskeleton?
What are difference between bones &rartllaLe _ "
What do you know about the movp .'lt of ok | omL

What arefi) 0| anrih;\!;enso: , 'x ' )

Define arthr tss Iy, trea m=r it qnd <yn|ptoms

Ar el 'rh h I"J\nng questlons in detail.

Describe different types of cartilage.

the students.

(5+4=9)

(5x2=10)
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CHAPTER-14 Reproduction

Ans:

Ans:

14.1 REPRODUCTION ¥

14.2 METHODS OF ASEXUAL REPRODUCTIGM
.ﬁ. :E -. “]

Define asexual reproduction, ‘and wiziie diffarer't inethnd Of asexuil reproduction. (K.B)
DR ;
What afe &he \different wu;s hy' 'vmch nrm\aryotes protozoans and fungi reproduce
asexually? I{.E) - (Understanding the Concept Q.1, Q.5)
AR1E ASEXUAL REPRODUCTION
Deflaufian:-
“Asexual Reproduction means simple cell division that produces an exact duplicate of an organism”.
METHODS
Asexual reproduction does not involve the fusion of gametes. There are many types of
asexual reproduction, all producing individuals that are genetically identical to each other
and to the parent. Few methods of asexual reproduction are following
Binary fission
Fragmentation
Budding
Spore formation
Parthenogenesis
e Vegetative propagation
Write a note on binary fission. (K.B) (LHR 2016)
BINARY FISSION

Definition:

“Binary fission means "division into two". The simplest Parent
and most common method of asexual reproduction in bacterium
which an organism divides into two by simple cell

division is called binary fission”. DNA
duplicates
Examples:

e It occurs in prokaryotes (Bacteria)

e Many unicellular eukaryotes (Protozoa) mmme S Q_‘FO’W -
e Some invertebrates (Planarian) __ 3;';;0;;‘ v “—_ﬁ‘_,i./.":
Prokaryotes (Bacteria): ' A T | dvses L L
During binary fission in bacteria, the7>NA is dellcaﬁd:' (( ?) .
and so two cspies of DMA are, formed.| Tha wwe "OpI"-
move tcvvards e’ _opposits poje f! cell"Tne cell daughterbaeteda

membrarie lm_aynja*es lin! \centie—"and divides the Figure: Binary Fission in a Bacterium

cytoplasm irith tivo. \New Ceil wall is deposited between

\ | (e cECss-reiniG anes. It results in the formation of two daughter bacteria, which grow in size
| andidivide again.

Unicellular Eukaryotes (Amoeba):

During binary fission in unicellular eukaryotes, the nucleus of parent organism divides
into two by mitosis. It is followed by the division of cytoplasm. So two daughter cells of
almost equal size are formed. Daughter cells grow in size and then divide again.
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Parent
amoeba
Nucleus = S T §
eo® dl\' Jdes T 4 A | | # -~
- k- 1 .-__-

DAugttar nicle
7 moveltcwvalds | 5
/‘ L _)op)osepols 5

S‘.\. A
® 5 ¢ 7 L,yhr\l sm
{ " *_Jivides

I
| LA
1 Two
1 | aaughter amoebae
| Figure: Binary Fission in an Amoeba

i o labBinebrates (Planrian):
JI ‘| “/Some invertebrates also reproduce asexually through
binary fission. During this reproduction, body is cut into
two halves (fission) and the missing body parts are
regenerated in both halves. This type of asexual

reproduction is common in:
e Planarian
e Many Echinoderms
Q.3 Write a note on multiple fission. (K.B)
AnNs: MULTIPLE EISSION Figure: Binary Fission in a Planarian
Definition:

“The kind of asexual reproduction in which one unicellular organism divides into many
daughter cells is called multiple fission”.
Example:

e Amoeba
Mechanism:
Formation of Cyst and Division of Nucleus:
Some unicellular organisms form hard walls
called cysts around them, under unfavorable
conditions. When favorable conditions return, the
nucleus of parent divides into many daughter
nuclei by repeated divisions.
Division of Cytoplasm:

Daughter
Nuclei

%@@ Daughter
§ag Amoebae
R

Figure: Multiple Fission in Amoeba

This is followed by the division of cytoplasm into ' ™

several parts. Each new part of cytoplasm encloses one nucleus. _
Daughter Cells: L\
So, a number of daughter cells are formed from a smole parent, at mh fa”ne Lm € fi‘uc Kirid

of fission in known as multiple fissiq. L\
Q.4  Write a note on fragmentaiio. (I{."’) = (-.')C-'-_I«’ 2015) ['
Ans: ERAGIAENTATION ‘e

Defmltlcn P \ -~

“A kind oF astx a‘ r=pr01uctio1 m ahickthe detached parts

of the., organism, dﬂwlc,o irt0- new organism is called
Fvgoinentation’

\ | | .I:x'amt; [
. J | Worms:
e As certain worms grow to full size, they spontaneously break

up into 8 or 9 pieces. Each piece (fragment) develops into a

. Figure : Fragmentation ina Planarian
mature worm, and the process is repeated.

Planarian:
If a planarian breaks into many pieces instead of two, it will also be called as fragmentation.
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Q5

Ans:

Q.6
Ans:

Write a note on budding. (K.B)

BUDDING

Definition:

(LHR 2014, GRW 2014, DGK 2015) _.

"\-\.

“A type of asexual reproduction in whicli &n outgr) vv[n or, che by« nf ANG3 g-anism
develops into a new complete.orgar: |sr1 is. c:llej bud( ing!

Bud:

Explanasizn; |
In this type \cf q9ex sl

hOJ /
&'l v€s Uity coionies of individuals are formed.

E"')r")l.

J _Examples:

e Yeasts

e Sponges

e Hydra

e Corals
Budding in Yeast:
Yeast is a unicellular fungus. A small bud is
formed on one side of cell. The nucleus of
cell divides and one of the daughter nuclei is
passed into the bud. Parent cell may form

The develenzaoutgrowtiar, the hocy of an e(gar.igmﬁs called bud.

"ctlon a bud develops as a small outgrowth on parent's
“he'bug ma/ sepdrate from parent body. In some cases, the buds never separate and

One daughter
nucleus
passes into bud

DIOIOK-O

Ptl
\J‘l

Abud Nucleus
is formed divides

Another bud
is formed

Figure: Budding in Yeast

more than one bud at a time. Each bud enlarges and develops the characteristics of parent

organism.

Budding in Hydra:

A small bud is formed on the side of
body of hydra, by mitosis. This bud
enlarges by the formation of more
cells. It then detaches from the parent
body and grows into new organism.
Animals such as sponges, Hydra and
corals also reproduce by means of
budding.

Figure: Budding in Hydra

Budding in Corals:

In corals, the buds do not detach from the parent body. Corals form big colonies, because ~

the buds grow into new organisms by remaining attached to the parent body.

Write a note on spore formation. (K.B)

. fG?wz)ls 014

SPORE FORMATION _ " "\, \] | 7 | o™
Definition: I 'r "
“An asexual reproductive firycture t *at gives 'Ese te nmv olan b' .dy dlrectly is called as
spore”. . j | | .
Example™ | | _ !

. Itz qenmal‘yseen m_r.no-.é“tﬁmi e.g.'Rhizopus.

Spore Fot m.’-);,IOW in Fhizd, pLs:

develop into new Rhizopus.

_Whien [Rhizopus reaches reproductlve age, its body cells form
| [ihilk U adiod-spore sacs called sporangia (sing. Sporangium).
. |Inzide each sporangium, a cell divides many times and forms

many daughter cells called spores. Each spore is covered with
a thick wall called cyst and it can survive unfavorable
conditions. When sporangia are mature, they burst and release
spores. Under favorable conditions, the spores germinate and

Spores
Sporangium

oﬂa

\
! \ \ ehisced
lumella sporangium
/]
/

/ |
Sporangiophore
Figure: Spore Formation

%%
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Q7

OGN

Q8

Ans:

Endospore Formation in Bacteria:

Under

bacterial cells, so are called =
the bacteria of the foIIowmg

Clostridium " -
Bccnlus

W: |*e i ng te cn )d" hcnogenesus (K.B)

o Definition:

unfavorable conditions,
bacteria reproduce by forming spores. The bacterial
spores are also thick walled. They are formead inside;

some species of

gl

rdospoies. Feiexanipls,
Spet |€> *crrr. (ndos oo'vs

Rt

vegetative cell
free endospore f\-‘ —

&
‘@3‘

aporc ct.»at

Figure: Spore formation in a Bacterium

R developing

mother
spore coat

cell

PARTHENOGENESI

“A type of asexual reproduction in which an unfertilized egg develops into a new individual

is called parthenogenesis”.

Examples:

The phenomenon of parthenogenesis is observed in some fishes, frogs and insects.

Parthenogenesis in Honey

Bees:

Queen honeybee lays eggs in the cells of honeycomb. Many eggs remain unfertilized and
develop into haploid males called (drones) by parthenogenesis. At the same time, some
eggs are fertilized by male bees and these develop into diploid females and new queen and

worker bees are formed.

Write a note on natural vegetative propagation. (A.B)

OR

(LHR 2016, MTN 2015)

Explain the different parts of the plants that help in natural vegetative propagation.

(A.B)

Definition:

VEGETATIVE PROPAGATION

(Understanding the Concept Q.2)

“The process in which vegetative parts of plants i.e. roots, stems or leaves give rise to new
plants, is called vegetative propagation”. It is also called vegetative reproduction.

NATURAL VEGETATIVE PROPAGATI

Definition:

N

“If the process of vegetative propagation oceurs natu raIIy then IT is Ca-lle'd riat ug; aI wge atl'lé

propagation”.

Types of Natural Veqetatlvn Dropqqa.lon

Vegetative propagatlon occuis |1a'mr' nly M s =voral Wc \/.a |

| \[

..-".

'y

| Fleshy scale
leaves

Apical

1. Bul‘h» | S “I bud
2. Covmrs | ™ \
3. _RHhi |zome,>
oA Ste‘n Tubers
-\.._ JI I') Su\,Kers Base
[N 6 Leaves — Anlig
- Bulbs: Advcnt?ious bud
Bulbs are short underground stems surrounded by thick, Figure: Bulb of Onion
fleshy leaves that contain stored food. Adventitious roots
emerge under the base of bulb while shoots emerge from the top of the base.
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Examples:

Tulips

Onions

Lilies

Corms: — R L B

Corms are shsrt and SWOIIPrr unde*grou nastam sxconr;@-nmg
stored fdoc'. Buds-are pres seritiat £ tlgé\t{,o hi-corii-From a bud,

Adventitious roots

Figure: Corm of Colocacia

shoot growc wnU or'nn rrﬂvx plc.nt-
Ex mlhles- ARy [

IJ AN Ciasmeen

- e Garlic
Rhizomes:

Rhizomes are horizontal underground stems with
scale leaves. There are enlarged portions called nodes
on rhizome. Buds are produced at nodes. The buds
present on the upper surface of rhizome give rise to
shoot. The lower surface of rhizome produces
adventitious roots.

Examples:
Ginger

Adventitious
root

Figure: Rhizome of Ginger

Ferns
Water lilies

Stem Tubers:

Stem Tubers are the enlarged portions of an
underground stem (rhizome). There are aggregations
of tiny buds in the form of ""eyes™ along the surface of
tuber. Each bud develops into shoot that grows upward
and also produces roots.

Examples:
e Potatoes

Scar of
scale leaf

Germinating
eye bud

Yams
Suckers:

.-'

e

-,

“uul« er fgrows‘w uhd'=| qrﬂ;m Jorm

1 % a

some

Suckers are lateral stems close to ground uﬁv:‘l A
distance and then turns up, & ~.mdumr;:;xrht.aﬂew prart | -. \
° N||ht \ .
e Ci m« ar tnem m?

. ,| Venet EIIVP or! 1pﬂgat|0n by Ieaves IS not common

N Iﬂ |ari=dJ|s~ Jeen In plants such as:

Examples: \
Leaves: | 3
A Bryophyllum (Pather chut)

Figure: Bryophyllum Leaf with Buds

This plant has fleshy leaves and adventitious buds are present at the margins of leaves.

When leaf falls on ground, the buds grow into new plants.
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Q.9

Ans:

Write different methods of artificial vegetative propagation. (A.B)

(LHR 2017, DGK 2015) .~

Definition: " (
“If the process of vegetative propagation ocgui's artifi wauy hy Ljafd01€|5 am fcr nErs-tnen it
is called artificial vegetative. nropauanon” \ -
Types: B \ -
The followwir g ‘wo are thc mo t ":)mm on| me&hod~ cf sitificial vegetatlve propagation:
o Cimings| — 1) 1 T N
« _Grafling, | Wi
curengs: |

N T '|I.S ‘miathog, cuttlngs may be taken mainly from the stems or roots of parent plant. These
Icuttings must have a meristematic region from which growth can occur. The cuttings will form

roots and shoots when they are placed in a suitable soil and under favorable conditions like:

e Sufficient nutrients
e Water

e Sunlight
Roots and shoots grow and develop into a plant identical to the parent plant from which the

cuttings were taken.
Stem Cuttings:
The following plants are artificially propagated through stem cuttings:

Roses
vy
Grapevines

Root Cuttings:
Sweet potato is an enlarged root. Farmers place it in moist sand or soil until it produces
several plantlets. Then the plantlets are removed and planted.

Advantages:
e This process is used to produce many plants from a single plant.

All new plants are exactly the same.

This artificial vegetative propagation has been very benef|C|aI on sugar cane (

plantation. 1N F=
=\ _____...._ ."'-:‘:.--'«.3‘fl—."*~-,'v~~-;;'__|£ \ ‘h_—,_ -
e b .I'-" "v. - Pure of. L LU
- A - (! S\ 2mi
\ .""' i | k' i\ ’l St m.of a .I
i Parent R L=vooted plan
i - i ulan = i "-_.-' '._ ¥ .-"f-- ._
- ] & ’
i s 4 P ;, \
ef
. W
3 kt ‘ S '? e "g'
%
M Ko B bl
Cutting Grafting
Figure: Artificial Vegetative propagation
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0.4

Q.11
Ans:

'A.".;s: ~

Grafting: )
In grafting, a piece of stem is cut from the plant and is attached with ansther plant-agit

established root system. After a while, the vascular bundles of the-attachee stam pieck anc.t:
host plant are connected to each other. The sterji fiece ang-the plant*yagiz t) grawvy tegeties”
Examples: . . g
This method is used to propaqa e:
e Manioses
o Feallh trees
e Plum irees ' :
» Vaiious seediess *rmts including grapes
e I|)P tlre aavantages and disadvantages of vegetative propagation of plants. (A.B)
(LHR 2014, 16, GRW 2014, 17)
VEGETATIVE PROPAGATION
Definition:
“The process in which vegetative parts of plants i.e. roots, stems or leaves give rise to new
plants, is called vegetative propagation”. It is also called vegetative reproduction.
ADVANTAGES
The advantages of vegetative propagation are as follows:
Genetically Identical Offspring:
The offspring produced through vegetative propagation are genetically identical. Therefore
beneficial characteristics can be preserved.
Pollination:
In vegetative propagation, there is no need of any mechanism of pollination. It helps to
increase number of plants at a rapid rate.
Unfavorable Conditions:
The organs of vegetative propagation enable many plants to pass over unfavourable
conditions.
Seedless Plants:
Plants bearing seedless fruits can be grown only by vegetative propagation.
DISADVANTAGES
The disadvantages of vegetative propagation are as follows:
Genetic Variations:
The plants do not have genetic variations.
Diseases Attack:
Species specific diseases can attack and this can result in the destructlnn o arwentires, r.p

Write a note on tissue culture and cloning. (A.B) S
wilﬂggg):r@g _- \ LAY T
Cloning: AR

“The process. in which identitay, mf‘prnm ale )r 7duc d mm" a 5|ng,_ parent using its
vegetative ifisug orceil1s calied cléning? A

This methad, of opauavm 15 also ?z}ﬂzz micro- propagatlon since it uses only a small part
of plant. (AT -

aatssl Mei hed:

N IU}) 10y 1s the latest method of vegetative propagation.
= Technigue:

Tissue culture is the technique applied in this method.
Mechanism:
Tissues are taken from any part of plant and are put in a suitable nutrient medium.
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Q.1

Ans:

Q.2

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Formation of Calluses:

The tissue cells start mitosis and produce masses of cells called calluses thai-are trar:sffr"h'i

to other medium that contains different hormones for the for*r\at om ST

leaves Formation of New Plant:
Calluses make these structures and 1row m*r nety smali plants. Thl, srali ,uants are then
planted in pots and then in flt‘lCh

Define thztern’ L'epmd‘ lctic_r,. \WVinveiis necessary? (U.B)

HORT AUESTIONS

REPRODUCTION

t2efinftion,

of species.”
Need of Reproduction:

It is one of the fundamental characteristics of living things. It is not an essential life process.
Reproduction is necessary because of the following reasons.

e For the survival of species

e For the continuation of species

What is the significance of reproduction? (K.B)
e Reproduction is one of the fundamental characteristics of living things, it is not an

essential life process.

e Itis essential for the continuation of species.

e It ensures that the genetic material of one generation is transmitted to the next.

ro9ts, 5tem Al

(DGK 2015)

|14 “Reisduction is defined as production of individuals of the same species. i.e the next generation

e This ensures that the advantageous characteristics are transmitted to the next

generation.

Why each generation produces more offsprings for the next generation? (U.B)
Many individuals die due to various reasons like diseases, competition, genetic factors etc.
before reaching the reproductive age. So each generation produces more offsprings for the
next generation and only the fittest and the best survive can reach the reproductive age.
How reproduction is important for the continuation of species? (U.B)

IMPORTANCE OF REPRODUCTION

(LHR 2013, BWP 2015)

Reproduction is essential for continuation of species. It ensures that the gepatic maisrial Gio A
generation is transmitted to the next. Each generation produces morg orfs|ri/ 1qﬂn‘ the next.
generation. Characteristics are transmitted to tha risxt qJeneiationOrily.the he! it aid fitistsurvive.
What is difference between-aszexuai ,md sexual reprodunti' ne (K. B) (GRW 2013, DGK 2015)

The diffejer rnns hehacen asex: 10l aﬂO

-‘“‘@m I

DiF‘

R':N' I/- N ON :

Sexual Reproductlon

Definition

R phn "eL‘ Mmon that produces an exact | e Involves the joining (fusion) of male and

s JHuglicate of an organism.

female sex cells gametes.

Example

Binary fission in Bacteria

| « Reproduction in Humans

Define the term binary fission. Give examples. (K.B)

Page no 122.

(DGK 2015)
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Q.7  How budding occur in corals? (U.B) (LHR 2017) .
Ans: BUDDING IN CORALS . —
In corals, the buds do not detach from the parent body. Corals-feriiig COIvRieS, because tie
buds grow into new organisms by remzining attacked fo e parent tody ; '

Q.8 How plants reproduced bysuckers#3ive exarples.) (L' 3) 1) _ (LHR 2017)
Ans: Page no 126 /

Q.9 Whatis rreant b7 ¢l sting? (_| re ne >'a_1_r1p}:-.-(K.B) (GRW 2016)
Ans: Pageno 127.% '

Q.10 igwrb nary . fitsidiitake place in planarian? (K.B)

[ [ Adge! Pegbino 123.

Q.11 What is multiple fission? (K.B) (GRW 2014, LHR 2016)
Ans: Page no 123.
Q.12 Define fragmentation. (K.B) (GRW 2015)
Ans: Page no 123.
Q.13 What is spore formation? (K.B) (LHR 2014)

Ans: Page no 124.
Q.14 What are endospores? (K.B)
Ans: Page no 125.

Q.15 Define the term parthenogenesis. (K.B) (BWP 2015)

Ans: Page no 125.

Q.16 Define the term vegetative propagation. (K.B) (GRW 2017)

Ans: Page no 125.

Q.17 How vegetative propagation occur by leaves? (K.B) (GRW 2017)

Ans: Page no 125.

Q.18 What are the disadvantages of vegetative propagation? (A.B) (LHR 2017)

Ans: Page no 127. _ _ SN
Q.19 Define the term coloning and tissue culture. (K.B) Y (I.IL-.HFf Jess) &
Ans: Page no 128. ~ -_ — T\ \ WL CaA

Q.20 What are the steps of tissue cultn >Tektf nigue’ A YAl R;) NRR=N Y (DGK 2015)

Ans: DIR T ;r|=‘i_U=::_LJ_L'ﬂl_RE r"C.Hng

The steps m 'ul\/°1 in list u¢: cui iture tecnnique are as follows:
“ Tishues al altak eTTrom any part of plant and put in a suitable nutrient medium.

- J W N MU '.-Tne tissue cells start mitosis and produce masses of cells called calluses are transferred
to other medium that contain different hormones for the formation of root, stem and
leaves. Calluses make these structures and grow into new small plants.

e The small plants are then planted in pots and then in field.
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12,

13.

14.1, 14.2 MULTIPLE CHOICE QUESTIONS

All of the following characters are essential for the life of an individual, e:\'b.;pt'; 'U\B)

(A) Respiration (B) Metabolisz

(C) Homeostasis _ ) D), Peprodustior, |

All of the following charactenatll‘s zaj he per ‘orméd bls 10T - iving hinus/ except; (U.B)

(A) Moveielit YA \ \B‘ Clo-ordination

© Repro.;u«t.or'. BARIER ™ (D) Breakdown of C-H bond

Whichnf toe ‘FE‘IICv.win'} 1e.2n attribute relates to asexual reproduction? (U.B)

{2 firvblupd fusion of gametes (B) Produce genetically identical off springs
_|(CYy Meiosis occurs (D) Bi-parental generation

All of the following events are similar in mitosis and binary fission, except; (U.B)

(A) Replication of DNA (B) Division of cytoplasm

(C) Formation of spindle fibers (D) Produces Genetically identical individuals

The simple and common method of asexual reproduction is: (U.B) (LHR 2016)

(A) Budding (B) Regeneration

(C) Multiple fission (D) Binary fission

Reproduction is essential for the survival of: (U.B)

(A) Species (B) Individual

(C) Organism (D) human

Which of the following is a prokaryote passing through Binary fission? (U.B)

(A) Amoeba (B) Planaria

(C) Bacteria (D) All of these

Simple cell division that produces an exact duplicate of an organism is: (K.B)

(A) Asexual reproduction (B) Sexual reproduction

(C) Photosynthesis (D) Respiration

Mark the exact sequence of the underground stem of vegetative propagation in onion,
ginger, Potato and garlic: (U.B)

(A) Bulb, stem tuber, rhizome, corm (B) Bulb, rhizome, stem tuber, corm

(C) Stem tuber, bulb, rhizome, corm (D) None of these - N N
Method of asexual reproduction found in Amoeba is: (K.Bj =7 %, | | \ 0265
(A) Binary fission _ — (B), Fuaqnentatnn VN

(C) Budding \ o~ [ (D) Shore forrnatioh

Multiple-fisz |m ocgrirsin: (K Bj ' A

(A) Plananm Voo L s (B) Yeast

(C) Amoepal | |\ |\ LT (D) Hydra

4 i ary fmgno 1 'Fieans d|V|5|on into: (K.B)

(/~‘ Two (B) Three

(C) Four (D) Five

The type of division in which Amoeba nucleus divides to form many nuclei: (K.B)

(A) Binary fission (B) Multiple fission

(C) Fragmentation (D) Budding
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Breaking of an organism’s body into many pieces: (K.B)

(A) Binary fission (B) Multiple fission ¢
(C) Fragmentation _ DY Budding " ™
An outgrowth on the body oi'an orgaqissi: (K 13) |
(A) Fragment~ A VY \\ B) Eud
(C) Fissics | |\ () ' AR (D) Spore
Asexu I reprc dudticniin yeast take place by: (K.B) (LHR 2017)
e I-_ur_ ary fission (B) Multiple fission

B (Cj Fragmentation (D) Budding
Which animal reproduces by budding? (K.B)
(A) Planaria (B) Bacteria
(C) Hydra (D) Buffalo
The animals in which the bud does not detaches from the parent body: (K.B)
(A) Hydra (B) Goat
(C) Planaria (D) Coral
All o the following are animals reproduce by Budding, except; (K.B)
(A) Yeast (B) Hydra
(C) Sponges (D) Corals
Spore formation takes place in: (K.B) (DGK 2014, LHR 2015)
(A) Yeast (B) Rhizopus
(C) Onion (D) Potato
Spores are produced in: (K.B)
(A) Sporangiophore (B) Stolon
(C) Rhizoids (D) Sporangia o
Spores are enclosed in thick walled structuie called: (K=2)_ || =
(A) Bulb — .__; ~3) Gotm| | A
(C)Cyst BYFAR (L‘) H /p.x-ip -
Which of th., foHcW ﬁg 5t ucth e can\m{ vive-ungki-unfavorable conditions? (K.B)
Aoyst || AL L L7 (B) Exospore
(S e osphre, | L (D) All of these

| '. ' 'For 7-of asexual reproduction in which unfertilized egg develops into new offspring:

" (K.B)
(A) Multiple fission (B) Budding
(C) Parthenogenesis (D) Cloning
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34,

Tulips reproduce by the formation of: (K.B)

(A) Rhizomes (B) Corms
(C) Bulbs _ D) Suckers
Dasheen and garlic reprods:ce by tiaeformaticr, of: (K\B) *
(A) Rhizomes- S MB) Cermss
(© Bulbs= | |1 0L TS (0) Suckers
Whickplant is rict ol rnJ bt the form of underground bulb? (U.B)
[ ('A'Lalr‘ - (B) Tulip
- (C) Onion (D) Lily
Vegetative propagation through suckers: (K.B)
(A) Ginger (B) Chrysanthemum
(C) Mint (D) Mint, Ginger
An example of rhizome is: (K.B)
(A) Onion (B) Garlic
(C) Ginger (D) Potato
Ginger reproduces by the formation of: (K.B)
(A) Rhizomes (B) Corms
(C) Bulbs (D) Suckers
Potatoes and yams reproduce by the formation of: (K.B)
(A) Rhizomes (B) Corms
(C) Bulbs (D) Stem tubers
Mint and Chrysanthemum reproduce by the formation of: (K.B)
(A) Rhizomes (B) Corms
(C) Bulbs (D) Suckers
Vegetative propagation by leaf in: (K B) - NN,
(A) Chrysanthemum — ’3) E‘ry:)p hylrum ' N, . |
(C) Lilies_ - YaARL .(L) U|IP> -
Pathar c“'sr is itie I“Gmﬁ nf (‘( 3\\
(A) Chrysamhnn um' | (. (B) Bryophyllum
.\(“1 rm Zopust - (D) Clostridium

single parent using its vegetative tissue (K.B)
(A) Tissue culture (B) Cloning
(C) Callus culture (D) All of these

(SWL 2014) .

(GRW 2013)

(LHR 2013)

(BWP 2014)

A Iatest method of vegetative propagation in which identical offspring are produced from a
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Q.1

Ans:

Q.2

Ans:

14.3 SEXUAL REPRODUCTION IN PLANTS

LONG QUESTIONSEaNEE

Describe sexual reproduction in planis (K.RB)
SEXUAL RE#ROOUICT ION IN '3L/- NTS-

DefiniticiTs, .

“Sexual ripicduction Invioives the progaction of gametes (sperms and egg cells) and their
fusion-i.e. \fest!lization™,

LACleration:

A\ Ttie gametes are produced in special structures in plant body. The major plant groups are

mosses, ferns and seed plants. The seed plants include gymnosperms and angiosperms
(flowering plants).
Methods:
Plant groups use different methods for bringing the sperm and egg cell together.
e In mosses and ferns sperms are motile and can swim to egg cells. Therefore, these
plants require water (in the form of few or rain) for sexual reproduction.
e On the other hand, gymnosperms and angiosperms have special methods for carrying
their sperms to egg cells. They do not need water for reproduction.

Explain the phenomenon of alternation of generations in plants. (K.B)

(GRW 2013, 14, MTN 2015)
ALTERNATION OF GENERATION

Definition:

“The phenomenon in which two different generations alternate with each other during life

cycle is known as alternation of generations”.

In the life cycle of plants, two different generations alternate with each other.

Sporophyte Generation:

One generation is diploid and produces spores. It is called sporophyte generation. In most_x

plants, sporophyte generation is dominant. It means that it is big in size and is 'r.c'npendm'r

Gametophyte Generation: '

The other generation is haploid and pragiices g arijetszi_. i '_'—'_'- “Shafophy T

. \ S (71\; 10’05
. " L . Ih 4 = 18
is called gametophyte genereticn. It-is—smal i size ahd) /\‘ _ \

1 \ 1. S 3

depends -4y m spornnhyw it Wroduges |, ganates by Z(yf\?)te Ay
__.-' 1 1 - .'\-\. - g
mitosis. . \Gamete —_— =
Fom_w;*gw_cf_@lmetoa ML\. (IN) &

Gametophyte

SREPFCoNeLR oauces haploid spores by meiosis. The

JAN spares develop into gametophyte.

Formation of Sporophyte:
The male and female gametes fuse and form diploid

Gamete — (IN)
(IN) Mitosis

Figure: An overview of Alternation
of Generations in Plants

zygote. The zygote undergoes repeated mitosis and develops into a new diploid sporophyte.
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Q3

Ans:

Describe structure of flower. (K.B)
STRUCTURE OF FLOWER

14,

Definition:

“The flower is actually a condensed 500t wi th theng dés prasml ve ry (ICse tezach other”.

In angiosperms, parent plari is dir'&ic sposapn! te genaiation, Flower is the reproductive
structure in this generaticn. The, flowver ¢émpanents arz-arranged in‘ine form of whorls. The
outer twn Wwhorlsin.a f.cwer ara tfi2 ‘nonsrenigductive whorls while the inner two whorls
are the reprnduL 11V( \/h ris. B

o | AR structtTes present at one node are collectively called the whorl”.
||+ | Tie' fuilowing four whorls are present in the flower:

e Calyx
e Corolla
e Androecium
e Gynoecium
Calyx:
e Calyx is the outermost whorl.
e |tusually green in colour.

e Its individual units (leaflets) are called

Petal
sepals. =
Function:
i g
Sepals protect the inner whorls at bud stage. 2[ Anther
£ | Filament o
Corolla: = 5

Stigma
Scpal Slle ]
Ovary

e Corollais the next inner whorl.

e Itis brightly coloured. Ovule
e lIts individual units (leaflets) are called Figure: Structure of a Flower
petals.
Function:

They serve to attract bees, birds etc. which are the agents of pollination.
Androecium:
Androecium is the third whorl and the male reproductive part of flower
e Its units are called stamens. 1 /
e Each stamen has a thread-like filamen? at the free e,nu ef. Wm Lhy armer 'S a*ta:. el
e Anther has pollen-sacs in which hagloid: wlcro wpox es (po.len grainsy-are produced
through meiosis. Each MIZFSHore, r1en*mna ¢S | irto} the male gametophyte
gener"“ion . RYFARIBRURY -
Gynoecilm:| SN T VA
Fourth whcrt i.k. g;r.oe*‘lun is 1he ¢imale reproductive part of flower.
Carogiz: | |
AL It its are ¢ 1..ed carpels or pistils.
! ISiructure of Carpel:

"~ Each carpel is made up of:

e Basal ovary
e Middle style
e Upper stigma
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Ans:

Ovules: .
Inside ovary, there are one to many ovules. Inside each ovule, one haplni'* Mmacrosneie s,
produced through meiosis. Macrospore germinates into the femalﬂ aar 1e19 siiyte, genleraion.
Describe life cycle of a flowerlng plants (K n) N —
111G PLANT g

Definition: |

“The flower isactually a Conden e s.woot vultt.r the.nodes pfesent vefy close to each other”.
Explanaticht

In angiospe; Ins pareit plent is diplsid sporophyte generation. Flower is the reproductive
structiie in tats generaticn.“Tne flower components are arranged in the form of whorls. The

auferitwe whcris in a flower are the non-reproductive whorls while the inner two whorls
' lare_thé reproductive whorls.
- Whorls:

“All the structures present at one node are collectively called the whorl”.
The following four whorls are present in the flower:

e Calyx

e Corolla

e Androecium
e Gynoecium

Calyx:
e Calyx is the outermost whorl

e Itusually green in colour
e lIts individual units (leaflets) are called sepals
Function:
Sepals protect the inner whorls at bud stage.
Corolla:
e Corolla is the next inner whorl
e Itis brightly coloured
e Its individual units (leaflets) are called petals
Function:
They serve to attract bees, birds etc. which are the agents of pollination.
Androecium:
Androecium is the third whorl and the male reproductive part of flower
e Its units are called stamens. 1~ 31
e Each stamen has a thread-like filamen?, at the free endi ef wiih/ anttmr s 4 t‘av'r eg—
e Anther has pollen-sacs in wkich haglotd |c'ro »poa es (po.'en grﬁm@)' are produced
through meiosis. Each mu';. NSHIOFe, m‘armma ¢s |into! the male gametophyte

generation. r_,-__ .
P -~ +,

Formation)af Maie Gdnntcr.hve N M—tirospores

The nucléus ¢f miicriofpers undergses (1N)

Male
Gametophyte
1N)

nucleus nucleus
(1N) (1N)

= TS
i Y :
I\.-|I W

NN

mitasiz and priocuces two raclei:

" Tule hatieus

_ » Generative nucleus
The generative nucleus again undergoes
mitosis and produces two sperms. So, a
germinated microspore has a tube

Generative Tube ]

Pollen
'/_ tube

Figure: Male Gametophvte

nucleus and two sperms. All these structures are the male gametophyte generation of

plant.
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Gynoecium:
Fourth whorl i.e. gynoecium is the female reproductive part of flower.

Carpels: - s
Its units are called carpels or pistils. _ VY AN
Structure of Carpel:
Each carpel is made up of:

e Bzzaiovary

o Iviizdle style™

e _Ugper stigma
Quules: '

\ J .. [ B 5| jt. lovary, there are one to many ovules. Inside each ovule, one haploid macrospore is
~ produced through meiosis. Macrospore germinates into the female gametophyte generation.

Formation of Female Gametophvyte:

The macrospore undergoes mitosis and produces an egg cell and some associated structures
e.g. fusion nucleus. Egg cell and associated structures are the female gametophyte generation
of plant.

Pollination:

When pollen grains mature, they are transferred to stigma. It is called pollination.

On reaching the stigma, the tube nucleus of pollen grain constructs a pollen tube. The
pollen tube contains a tube nucleus and two sperms. The tube grows through style and
ovary and enters ovule. Here, it bursts and releases the sperms. Both sperms enter the female
gametophyte.

Double Fertilization:

“The process of fertilization involves two fusions, it is called double fertilization.”

Formation of Zyqote:

One sperm fuses with egg and forms a diploid (2N) zygote.

"

Formation of Endosperm Nucleus:

The other sperm fuses with diploid fusion n_uc_leus and_ for__m: a ’rrl Ium ( |\l\ nuclauC pansd '

— = N |

endosperm nucleus.

-

Developmental Process:

Zygote onv,eiops HIQ) ern““yc and £ csp " "rﬁ';.uéleljé d-.e-velops into endosperm tissue (food
of the gro: vmu e br/c) ’J”uEP then becomes seed and ovary changes into fruit.

,!'penal Of Seeds—

A J.,' S V\:’“Jn seeds mature, they are dispersed. If seeds get suitable conditions, their embryos
develop into new plants i. e. the diploid sporophytes of the next generation.
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Microspore 4 Generative I’“‘|"ubes Male _‘ —\.-'_'“" I,,- ﬂ“‘,
motr(r;r:l ;;ells Mncr(o1sz)ores nl.zt;:;ls (::"f";’ -lf"‘“:?i’fp‘)’"mg':; . "'i,:-.| W\ |" ‘.I L\ _'.
P W~ 6 7 ) | :" | l"'\—"=| I II._I. Ll =
Ceh 2 |y ot
Pollen
tube
Sperms
(IN)
Tube
nucleus
Growth of
Pollen Tube
Seed Fu:lion (Eﬁqg)
" —_— nucleus
\// Endosperm Seed Embryo (1N + 1N)
\Z ] tissue coit\ (2N)
e P )
/
G inati
“ofseed g o
(3N)
Figure: Life Cycle of a Flowering Plant
Q.5 Define pollination. Explain its types. (K.B)
Ans: POLLINATION
Definition:
“The transfer of pollen grains from anther of the stamen (male part of the flower) to stigma of
carpel (female part of the flower) is called pollination”.
T eS: - - - -
The following two types of pollination are recognized:
e Self pollination
e Cross pollination
Self-Pollination: Pollen grain A
The transfer of pollen grains from the L/ \ i 1
anther of stamen to the stigma of the { v [ _.-"‘:, 6‘ = __j | '-.3 -
carpel of the same flower or other | 27

N_I‘Q:ll }‘::‘J_’JIKQ‘\-)J. Wind

flower of the same plant |s called sﬂf !
—f - |
pollination. 'u, '. ". r“’, A\ hed ) . |'
! '. e
%F;"m*i Ofn ‘1-!{[]_\ "E.rf.}lrll -"I-J.-"r(';mulll quUrt'\__LﬂaJi'llnatlon (Ieft) and cross pollination (right)
_Q’O 195

anther o -@r;1e?9 o drie stit n".d. of the“garpel of one plant to the flower on other plant of the
same soeu,lef I'iS uélle-d '."rbs': m:hflatlon
S0uiC J§> of, Criss, Pallii@tion:

>§Joq‘ ‘lation Is brought about by various agencies like:

Water

Bees

Birds

Bats

Other animals including man
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Definition:
“The fertilized ovule is called seed”.

Explanation:

Q.6  Discuss the adaptations in insect and wind pollinated flowers. (A.B) (MTN 2015)_
Ans: ADAPTATIONS -
The insect pollinated and wind pollinated flowers have structural 2daptat/¢as #hat fa Hlt atethe
transfer of pollen grains between two plants. 5ome of thasz drhpt cnstrg (fescribedhere:
| Feature | Insept PoligatedFloviers 4 44 Viny Pollinafed Flowers |
Size_ | Gererally fargd | [ | || | Cenerariy small
Cojeun .~ __Pga_s_b_r@tlv_tgmued Petals green or dull in colour
N c_Lt_'iL__ _\_|\Froduce riacts; Do not produce nectar
Flora Abrar gemel ! =lawers face upwards Flowers hang down for easy
A B | ) shaking
\ J .. ; Siainens and Enclosed inside ring of Hang out of ring of petals
! Stigmas petals
. Small number produced Large number produced / light
Pollen Grains /heavy and sticky with smooth surface
. Pinhead shaped with no Feathery branches for catching
Stigma branches pollen
e Buttercup e (rasses
e Rose e Hazel
Examples o Wallflower e Willow
e Sunflower e Corn
e Orchid
Q.7  Describe the development and structure of seed. (U.B) (LHR 2017, GRW 2016)
Ans: DEVELOPMENT OF SEED

After fertilization in the female gametophyte, zygote divides repeatedly by mitosis and
develops into an embryo. At this stage (in gymnosperms and angiosperms), ovule changes
into seed. The formation of seed completes the process of sexual reproduction in seed plants.

The form of the stored nutrients in seeds varies depending on the kind of

STRUCTURE OF SEED
Angiosperm seeds consist of three distinct parts:
1. The embryo formed from zygote
2. The endosperm tissue formed from endospermic nucleus <,
3. The seed coat which develops from tr \vall of gulle r‘“lleo in 20
Seed Coat:

plant.

|4, -

Jme"ﬂ‘ Vo~

The other name of seed coa* i% tr-‘:ﬂi geid cwa. de /e%opc flom th( integument, originally

surrounding e ovule BT
Thickness: |\ '\ - x

It may be'a Lc.'OE th.n |ayer 13" exaiple:
= Peanut! '
it i 1, e-tlici'and hard for example
y ~Coconut
' Function:

Seed coat protects embryo from mechanical injury and from drying out.
Hilum:

There is a scar on seed coat, called hilum. It is where the seed is attached to ovary wall (fruit).
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Q8

Ans:

| [THa faditte of embryo develops into new root.
~Plumule:

Micropyle:

At one end of hilum, there is micropyle. This is the same opening through.-1»hich thP Ruiien (

tube entered the ovule.
Function:
Seed uses it for the absorption of water:

Embryo:

Embryo is actially an immature piant It conswts DY

e A Rﬂlcle
A Eiumule

1%,

. LA N
e _Onz ¢ritwe, coty Ie1 \Seed leaves)
Radiclle:

The plumule develops into new shoot.
Epicotyl:

The embryonic stem above the point of
attachment of cotyledons is called epicotyl.

Hypocotyl:
The embryonic stem below the point of

Figure: The Structure of a Dicot Seed

attachment of cotyledons is called hypocotyl.
Endosperm:

Within seed, there is a store of nutrients for the seedling that will grow from embryo. In
angiosperms, the stored food is derived from the endosperm tissue. This tissue is rich in oil
or starch and protein. In many seeds, the food of the endosperm is absorbed and stored by

cotyledons.

Define germination. Explain its types. Write conditions necessary for seed germination. (U.B)

OR

(GRW 2015, LHR 2016)

Explain, how the epigeal and hypogeal germinations are different? (U.B)

OR

(Understanding the Concept Q.3)

What conditions are necessary for the germination of seeds? (U.B)

OR
Describe the types of seed germination. (K.B)

(Understanding the Concept Q.4)

GERMINATION OF SEED

Definition:

"H. -

“The process by which a seed embryo develo osiinto a saadiiina.is mllc'j eud mrn NG

Explanation: ._
Location: rd

For the pern nnatlon of seed, ‘they rnujt ay rive at trie Sunable Iocatlon and be there at a time

favourabie-igr ge*ml”patl or and g oWin
Absorptign nf Vi/ater.

Duiing Jerimingticri_emeryo soaks up water which causes it to swell, splitting the seed coat.

r_L_Ir_wg_tl Jin'si Root:
absorbs water and nutrients from soil.

Formation of Shoot:

. RGut 1s the first structure that emerges from the radicle present in seed. It grows rapidly and

In the next phase, plumule develops into tiny shoot which elongates and comes out of soil.
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TYPES OF GERMINATION

On the basis of the elongation of hypocotyl and epicotyl, there are two types qermir_}aﬁuhi 190

e Epigeal Germination

e Hypogeal Germination '
Epigeal Germination: \ N g -
In epigeal germination, the, hvpouotyt e¢ngates ‘and Termsa
hook, pulling, the; cotviesins qbe e g grouna: Thie examples of
seeds that ge'mmcte tt is Ay’ Are!

_ ¢ | Bedns, | |
NINA v iCaiton
N - e Papaya

Hypogeal Germination:

Figure: Epigeal Germination

In hypogeal germination, the epicotyl elongates and forms the hook. In this type of germination,
the cotyledons stay underground. The examples of seeds that germinate this way are:

e Pea
e Maize
e Coconut

NDITIONS FOR SEED GERMINATION

Epicotyl

Seed germination depends on both internal and external
conditions.
Internal Conditions:
The internal conditions include:
e A live embryo

COPP

Figure: Hypogeal Germination

e Sufficient food storage
External Conditions:
The most important external conditions include:
e Water
e Oxygen
e Favorable temperature
Water (Moisture):

Seeds of most plants have low water content._2nd germlnatlpr. cannet .oc,cul mtnf' seod, et or
other tissues have imbibed (taken m) water ‘ih ab. norbed water is usec. in_tie mgestlon of
the stored food and it also he1p« |n °"‘||L atioraf /pucoty] an’i ¢pizot yl

Oxygen: ~ AR |
Oxygen IJ—?‘S‘ ertial fur the e >p|rrtt'&q 1 1he éls of embryo
Temgerawre ' )

. -f_‘e_eq': d|f1=r UrFiL |ri' their temperature requirements for germination. The optimum
'\ J 1 -.:-._| J 't'e:_Jr'pez atdre for the germination of the seeds of most plants ranges from 25-30°C.
K |

 Light:
Germination of seeds of many plants is also favoured by light.
retarded by light.

In other plants, germination is
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

14.3 SHORT QUESTIONS

What are the major groups of plants and what are seed plants? (K3}, (VR 201)
SEXUAL REPRODUGITION IN.BLAKTS | =

Definition: Pl _

“Sexual reproduction involves the p oiu |10 1 of dameies J}Mms anc pgg cells) and their

fusion i.c. ﬂmhzmo"

Explanatior:

-|'H 2, dametas are p.udUced in special structures in plant body. The major plant groups are

' '._mo ¢ses, ferns and seed plants. The seed plants include gymnosperms and angiosperms

(flowering plants).
Methods:
Plant groups use different methods for bringing the sperm and egg cell together.
e In mosses and ferns sperms are motile and can swim to egg cells. Therefore, these
plants require water (in the form of few or rain) for sexual reproduction.
e On the other hand, gymnosperms and angiosperms have special methods for carrying
their sperms to egg cells. They do not need water for reproduction.

How many types of seed plants (spermatophytes) are present? (K.B)
There are two types of seed plants based upon the nature of their seed production i.e.
e Gymnosperms (Cones bearing)

e Angiosperms (flowering plants).

How plant groups use different method for bringing the sperm and eggs together? (U.B)
FERTILIZATION IN PL ANT
e In mosses and ferns, sperms are motile and can swim to egg cells. Therefore, these
plants required water (in the form of dew as rain) for sexual reproduction.

e On the other hand, the gymnosperms and angiosperms have speeial mefhn;i"r'ur'-._ LR
carrying their sperm to egg cells. Thev do not need \/\'qru Tor reprmtmﬂon wnr« and -

insects are the source. L\ e VAN A
Enlist the different methods 0 fertil |z 1T|o1 m pr—m*v (I\

Plant gro up slus g fa'etent mmods m\br mmo tha sperm and egg cells together.
Fertilizat! or| 1u3 to wat oy

L) m> es an Fem qpérms are motile and can swim to egg cells. Therefore, these plants

, \ 'I’tﬁll 1ie'water (in the form of dew or rain) for sexual reproduction.
" Fertilization due to air:

Gymnosperms and angiosperms have special methods for carrying their sperms to egg cells.
They do not need water for reproduction.
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Q.5 What is meant by Alternation of generation in plants. (K.B)
Ans: The phenomenon in which a diploid sporophyte generation alternates with hagloid
gametophyte generation during life cycle in plants is known a5 &'Lﬁrr.ai.io.‘fcf;jen 2raucns
SHai "‘i =
\&\1]5':‘.-1.:: :‘_'{:' l:tr\r} EIT ; M rt ok
f-’_n"" . . ' \::"""
] | Spores
| yé["n?;} - (1N1:
=
. . [ ] - 1;[:'«“-_\ i rt..1|+JSS i g
N NN A — 4
1 \ Gamﬁtﬁ?hﬁe
Gamete
(1N) ﬂ_@;‘"’
Q.6 What are whorls? (K.B)
Ans: Page no 135.
Q.7  Define the term calyx and corolla? (K.B) (LHR 2015)
Ans: Page no 135.
Q.8  What is the contribution of Theophrasthus? (K.B)
Ans: CONTRIBUTION OF THEOPHRASTHUS
Theophrastus (the successor of Aristotle) was a Greek philosopher. He laid a solid foundation
of botany including the morphology and functions of the flowers. He recognized the male and
female sex parts of the flowers and described the pollination and fertilization in flower.
Q.9 Define the term double fertilization. (K.B) (GRW 2016, 17)
Ans: Page no 137.
Q.10 Define pollination. Write its types? (K.B) (SWL 2015)
Ans: Page no 138.
Q.11 Define self-pollination. (K.B)
OR
Differentiate between self-pollination and cross pollination (K.B) (LHR 2016)
Ans:

The difference between self pollination and cross pollination is as follows

DIFFERENTIATION =

Self-Pollination JPM- o

e It is the transfer of pollen grains fron |"

anther to the stigma of thesame "Q"‘Nef o |

other of flower of the sane plant. |

tastthe t.cns’e* o7 poller grains from the

\ poilination is brought about by various

tlojverior, one' plq']t to the flower on other
plant | of ‘ile lsime species. Cross

agencies like wind water, bees, birds, bats

e, - 3 ! L 5 ..I .-
1 A | — ' L i
DA Y Lo
1 Ko L1 § ", o -
! .- L L .. |’ -.

Q.12 ~2efins thelterinparihenocarpy. (K.B)
rFRdsy [N N PARTHENOCARPY
J' ./ DeTinition:
“In some plants, ovaries develop into fruit without the fertilization inside the ovary. This
process is known as parthenocarpy and it results in seedless fruits”.

e Bananas

e Seedless varieties of grapes

and other animals including man.
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Q.13
Ans:

Q.14
Ans:

Q.15
Ans:

Q.16
Ans:

Q.17

| ' J |.f‘*liJ.‘.;l

Q.18
Ans:

Q.19
Ans:

Q.20
Ans:

Q.21
Ans:

What are the parts of angiospermic seed? (K.B)

Page no 139.
What is a seed coat or testa? (K.B) e
Page no 1309. - | |
Write the functions of radica! and oll mu"‘ (A BJ,
Page no 140.
Define ths-tarin eplmt\,. and hispacotyis (1/ 6)
Page no :49."
Define seed norimar, c .. E)
OR
Wi m“ I g~ aormancy? (U.B) (LHR 2016, GRW 2017)

ANGIOSPERMIC SEED
Angiosperm seeds consist of three distinct parts:
a. The embryo formed from zygote.
b. The endosperm tissue formed from endosperm nucleus.
c. The seed coat which develops from the wall of ovule (integument).

What is epigeal germination? Give examples. (K.B)(LHR 2017, GRW 2016, 17, MTN 2015)
Page no 141.

What is hypogeal germination? Give examples. (K.B) (MTN 2015, GRW 2016, LHR 2017)
Page no 141.

What is the future of ovule and ovary after fertilization in flower? (K.B)
Page no 141.

Write importance of seed evolution in plants life. (A.B)

Page no 141.

14.3 MULTIPLE CHOICE QUESTIONS

Fertilization of gametes in water, a characteristic relates to (U.B)

(A) Spermatophytes (B) Gymnosperms
(C) Angiosperms (D) Mosses & ferns
Which of the following generation is dominant in seed producing plants? (U.B)
(A) Diploid gametophyte (B) Haploid sporophyte
(C) Diploid sporophyte (D) Haploid gametophyte
Gametes in angiosperms are produced by (K.B)
(A) Mitosis (B) Meiosis -
(C) Fragmentation (D)Budding < | S L L
Major plant groups involve (K. B) - Ty o | | [ &0 '
(A) Ferns .._J ~3) Mogses | A —
(C) Seed plants (spermatophyte ») ' (D) A1I of =-he €
Number,ot, mo40r p"‘"‘l qroup< ( ( B) |
A1 AN L DS 2
()3 BIRIE' I (D) 4

_ \.,'Ojif[ hyte ¢ uenerat*on in plant life cycle: (K.B)

'. (A Fadleia (B) Diploid
-/(Cj Triploid (D) Tetraploid
Gametophyte generation in plant life cycle: (K.B)
(A) Haploid (B) Diploid
(C) Triploid (D) Tetraploid
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8.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.
21.

NS

Male and female gametes fuse to form: (K.B)

(A) Ovum (B) Zygote .

(C) Embryo (D) Faetus i [r |

The male reproductive part of flower is: (F..E}) L oW L) | CINETRN 2015)
(A) Stigma B)\dtainen g

(C) Ovary (D) Carpes |\

How marsy, fioral whoris are pegsentiin a compleie-fiower? (K.B)

(A) 2 { ) 4

(©)6 (D) 8

The oltermds: \)'i n*l niower is called: (K.B)

(Al Calyx

_(Cy Gynoecium

(B) Androecium
(D) Corolla

The leaflets of calyx are called: (K.B)

(A) Petals
(C) Stamens

(B) Sepals
(D) Carpels

The second whorl of flower is called: (K.B)

(A) Calyx
(C) Gynoecium

(B) Androecium
(D) Corolla

The leaflets of corolla are called: (K.B)

(A) Petals
(C) Stamens

(B) Sepals
(D) Carpels

The third whorl of flower is called: (K.B)

(A) Calyx
(C) Gynoecium

Fourth whorl of flower is: (K.B)

(A) Calyx
(C) Androecium

(B) Androecium
(D) Corolla
(LHR 2015)
(B) Corolla
(D) Gynoecium

The units of androecium are called: (K.B)

(A) Petals
(C) Stamens

(B) Sepals
(D) Carpels

The innermost whorl of flower is called: (K.B)

(A) Calyx
(C) Gynoecium

The units of gynoecium are called: (K.B)

(A) Petals

(C) Stamens

Is diploid (2N) (SB B)
(A) Zyggien | |
(C) Egg AR

Stamen ctny i;;ts‘-._c'-_f:'-(P-_ﬁ.g)"- A

"\u\w her

(€S Jningt, Filament
*Carpel consists of: (K.B)

(A) Stigma
(C) Ovary

__ _('Q)-._C-Zal"pe.j_s AR

(B) Androecium
(D) Corolla

(B} Sepals~ ("~ NN | (O o

(BWP 2014)

| D 2 SOETIT
N \\ . A\DAsR

(D) Endospore

(B) Filament
(D) Stigma

(B) Style
(D) Stigma, style, ovary
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23.
24,
25.
26.
' \ |27i.
28.
29.
30.
31.
32.
33.
34.

35.

36.

The egg cell is: (K.B)

(A) Haploid (B) Diploid .
(C) Triploid (D) TetrapIOId e
The spermis: (K.B) ) - N[ ¢
(A) Haploid . '3) LDiglot d !
(C) Triploid [ D) Tetraglow, | - |
Pollen grairis ¢re produced in anthiel of flewaer Hy-— . (K.B)
(A) Meicsis, | | - T i B) Mitosis
(C) Binary fissicn| Wy ' (D) Multiple fission
The °1josoer.n S (K!B)
CA HapInic- (B) Diploid
_I(CY Triploid (D) Tetraploid

Which structure is present inside the ovary of the carpel? (K.B)
(A) Anther (B) Style
(C) Stigma (D) Ovule
The ovule develops into: (K.B)
(A) Seed (B) Fruit
(C) Flower (D) Sporophyte
The wall of ovary develops into: (K.B)
(A) Seed coat (B) Fruit
(C) Flower (D) Stem
Pollination means transfer of pollen grain from anther to . (K.B)
(A) Style (B) Stigma
(C) Filament (D) Ovary
The fusion nucleus is: (K.B)
(A) Haploid (B) Diploid
(C) Triploid (D) Tetraploid
The flowers producing nectar are pollinated by: (K.B)
(A) Wind (B) Water
(C) Insects (D) None of these
How many distinct parts are present in an angiosperm seed? (K.B)
(A7 (B)5
©)3 (D) 11
Point of attachment of seed with the ovary wall: (K.B) -~
(A) Seed coat (B) Epicotyl < | [
(C) Hypcotyl (D} Hilurr'- RN
Microspore of plant is also .c’med ag! (K B) | LAY
(A) Pollen grain . A=) Pullu* tunt
(C) Germsiicigus " _ IR \.J\_Mega spore
Which of e foly OIVI igiis‘ar) € omp"i \f\ seigeal germination. (K.B)
(A) Beans' '\ L L (B) Cotton

_ F‘"paya Wi (D) All of these

W ./— L5 l2 bi'germination, the epicotyl elongates and forms the hook, called (K.B)

' (A\) Epigeal germinatio (B) Hypogeal germination

(C) Both A&B (D) Dormancy
A period in seed of no growth is called (K.B)
(A) Dormancy (B) Dominancy
(C) Germination (D) Fertilization

(LHR 2014)

(GRW 2013)
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39.  Seed absorbs water through: (K.B) (LHR 2017)
(A) Testa (B) Hilum . :
(C) Micropyle (D) Cornea ; oy '

40.  The root is formed the part of the embryo: (!<.B) BRARIENS (R 2517)
(A) Hilum : (B) Raglical /
(C) Plumnle ' - (D) Epizolyl

41. There is a scar on seed coatiuridar/tae'sed i attached ic r‘Jary wall'is called: (K.B)(GRW 2016)
(A) Radigar, . Vi (B) Hilomi
(C) Plumizts _ ~ D) Apcotyl

42. Is not a pary of carpe;: (K.E) ' (LHR 2016)
(AYDVary! - (B) Anther

= (G Bema v (D) Style

J (43l ) Calyxs the outermost whorl of the flower bears the colour: (U.B) (LHR 2016)

(A) Red (B) Green
(C) Blue (D) White

44.  Ovary is ripened into: (K.B) (LHR 2016)
(A) Seed (B) flower
(C) Fruit (D) Sweetness

45, In some plants, ovaries develop into fruits without the fertilization inside their ovules.
(K.B)
(A) Lemon (B) Oranges
(C) Bananas (D) Peach

46.  The embryonic stem above the point of attachment of cotyledon’s is called: (K.B)
(A) Hypocotyls (B) Epicotyls
(C) Endosperm (D) Radical

47.  The plant in which vegetative propagation occurs by leaves is: (K.B)
(A) Garlic (B) Ginger
(C) Potato (D) Bryophyllum

14.4 SEXUAL REPRODUCTION IN ANIMALS

LONG QUESTIONS

Q.1  Write a note on gametogenesis in animals. (K.B) (GRW 2013, 2015)

Describe the processes of spermatogenesis and oogenesis. (K.B)
(Understanding the Concept Q.7) i

Ans: GAMETOGENESIS —_ T

Definition: ' . 1

“The formation of gametes is called gametogenesis. AN NNV TALY, =

In this process, diploid (2N) gamete mother . eII< L'..\,efgo met ous-and-__fer‘.n_gepl‘uid (IN)

gametes. _ A R —

Gonads: 71

“The ma's ‘ganietes, (§pRrrag) _ana\q_e_n"aic-ga'metes (egg cells or ova) are produced in
specializeql cryang cellzd'gonads™.

< [ IMale \gpriais ale called testes. The singular of Acrosome o~ ¥
o] T tesigs s testis, Hrad
. J | %'/ % Te Female gonads are called ovaries. Nucleos
ha Spermatogenesis: Neck
“The process of production of sperms in testes is Mokl
called spermatogenesis”. Tail
Figure: Structure of sperm
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Spermatogonia:

Some cells present in the walls of the seminiferous tubules of testes d'vIUt, repeme'*'a‘ 5\
mitosis to form large number of diploid spermatogonla - \

Primary Spermatocyte: -,

Some spermatogonia producz pirimasy sperrrjatml-:yf es,
Secondary Ssarmatocyte” IR RLY
Each primary ¢peratocyte an'°r§o ineinsi$=i and produces two haploid daughter cells
called secvniar) permalocytw § -

+

Speir atic’s:
) Thase celisTundergo meiosis-11. In this way four haploid
~spermatids are produced from each primary spermatocyte.
The spermatids are non-motile and many changes occur in AN weosss
them to convert them into motile cells. (;D\ 9)\
Sperms: soemm@ ®@®®
. . . . Po— [ |
Nuclei of spermatids shrink and the following structures are Ko
formed: e T 51?58 Q&
e A corner called acrosome oo
e A tail Figure: Spermatogenesis

e A mitochondrial ring
After these changes, the spermatids are called sperms.

Oogenesis:
“The process of production of egg cells in ovaries is called oogenesis”.

Explanation:
Some cells of ovary prepare structures called follicles, in which many diploid oogonia are
present. Some oogonia produce diploid primary oocytes.

Meiosis-1:
One of the primary oocytes completes meiosis-l and produces two haploid cells. The smaller
cell is called first polar body and the larger one is called secondary oocyte.

Meiosis-11:

The secondary oocyte completes meiosis-11 and produces two haploid cells i.e. asecond nolql
body and an egg cell. AN |

y - 9 | - k 11 el
__.l., s | p L

‘\ﬂ7ogonlum AL NN

arosis L/ VAV AN
I
i

- L !
1"I’I: 1ary '- | L R
‘ ) Colyte | i L=

'. i D o
\weMsis /\\" N7~
e '-.x L) o‘ecolnd'ary@ 5 lF”;t ’
Lo Oocyte olar Body
Loyl mosisa /\ (1N) /\ N
IS ®e® @ e
% " % i - Second
L Polar Body
(1N)

g

Egg cell (Ovum)
(1N)

Figure: Oogenesis
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Q.2  Define fertilization. Explain its mechanism. (K.B) (SWL 2015) .~
What do you know about external and internal fertilization (LLB) ™<= (BRW 2017\ =

Ans: M‘*’Q_ e A ,1' | 3 o=
Definition: ' \ ™

“The fusion of male game*e (spe"ﬁ, arid r"dee garre e (e-:m or CVUm) to form diploid
zygote is called fertilization™. ' /' / P
After the foa inafig- ot g?"ﬂete tertit zmm1 ocrurs
Mechanismi ¢f iFert liza' |(n [
There 2re Wwo rnecham S By WhICh fertilization can take place:
Na A RN .Exterr &l Beriilization
J Wy J | Irernal Fertilization
TATIRY A External Fertilization:
' In external fertilization, egg cells are fertilized outside of body. External fertilization occurs
mostly in aquatic environment.
Release of Gametes:
It requires both the male and the female animals to release their gametes into their
surroundings at almost the same time. For external fertilization, the animals have to release
great number of gametes.
Disadvantage:
In external fertilization, there is risk of loss of gametes due
to environmental hazards such as predators.
Examples:
External fertilization occurs in many invertebrates and the
first two groups of vertebrates:

e Fishes Figure: External Fertilization in Fish
e Amphibians
Internal Fertilization: (DGK 2015)

In internal fertilization, egg cells are fertilized within the reproductive tract of female.
Such animals provide protection to the developing embryo.
Examples:
It occurs in:
e Reptiles
e Birds ™
e Mammals A~ =T
In Reptiles and Birds: ~ ([~ (AU
After fertilization, reptiles and birds make pritective qhﬂlts rnurr}} th‘ejr.'e 9 @ II Jr. \“-*eﬁ lay
them. The shell is resistant to waterhss an/clrancge RIRRRE [~
In Mammals: BABR=N Y
In mammalsi{With the e,\\,eouoh of" eyg- Iaymg rrwa“nmare) the development of fertilized egg
into new -bnb'y ta&e\ '\Ia“" vmhl mﬁ@@e* Reay. In this case, there is extra protection to the

embryo ar d mot! wr aI‘o u )pa iks 2verything that embryo needs.

J .I .'. 1 ) *
) !
"-.."-.| "\
.\.'h ..\'-
L

o
L3
L

Figure: Reptiles and Bird’s Egg provides Protection and Food to Embryo
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Q3

Ans:

Describe male reproductive system of rabbit. (K.B)

OR
Describe female reproductive system of rabbit.
OR;

(KB)(LHR 2015 "FW.'EGM'- 2015, [3(vP\z015)

Write a note on the male and, fema'e feprc;‘uwve S /stn"n~ of rabolt (I\ ..))

Introduumr

Loondsre) tandmg the Concept Q.6)

Rabbits alie ;rnadl’ mammal found i several parts of the world. They are used in research as

experirhen al’ amlml<
Relris.

e A pair of testes that produce sperms

e The associated ducts that transport sperms to external

genitalia and glands that add secretions to
Scrotum:

| 1%, | The' male reproductive system of rabbit consists of:

Rabbits reingest their own
pallet-like faeces to digest
their food further and

Sperms extract sufficient nutrients.

Testes are located in a bag of skin called the scrotum that hangs below the body.

Seminiferous Tubules:

Each testis consists of a mass of coiled tubes called the seminiferous tubules.

tubules, the sperms are formed.
Epididimis:

In these

When sperm are mature, they accumulate in the collecting ducts of testes and then pass to

epididimis.
Vas Deferens:

From epididimis, sperms move to a sperm duct called vas deferens.

Sperm Duct:

Both sperm ducts join urethra just below
urinary bladder.

Urethra:

The urethra transports both sperm and
urine.

Semen:

Semen is the material containing sperms ifi
a fluid. It consists of 10% Sperms annl 900/'

fluid. A7\ O "
Associated Glends: WV A
As the S$grins| ')aas do\,ln the| “d\at wrom' '

' glands add

testes to urethra thr= 'iSLO'r‘lct

Prostate

eland Anus

Urethra

S_pt.rn (1 :1
(vag=cx|ferers
| Se.ph__.._- cacidle |

Cowper’s gland

Epididimys

. Scrotum
Testis

Figure: Male Reproductive System of Rabbit

AT 0w se"ret OI “

| |Sahirl Vesicles:

Y
5 W

“/Seminal vesicles produce secretions that provide nutrients for sperms.

Prostate Gland:

Prostate gland produces a secretion that neutralizes the acidity of the fluid.

Cowper’s Glands:

Cowper’s glands produce secretions that lubricate the ducts.

BIOLOGY-10
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Ans:

FEMALE REPRODUCTIVE SYSTEM OF RABBIT

Introduction:

Rabbits are small mammals found in several parts of the world. Tty arefisid in raseaici-as

experimental animals.
Parts:

The female rerroductive svstem of ralibit colsisty, of cvaries-and asssciated ducts,

Ovaries!

Ovaries aie grhaul pvaliorgang sitt:ated In abdominal cavity just ventral to kidneys. Like most
animait, femél? ral:bits have a pair of ovaries. The outer region of ovary produces egg cells.

ovaries, egg cells are released in
fallopian tubes.

Fallopian Tube:

The opening of fallopian tube lies
close to ovary. Fertilization occurs
in fallopian tubes.

Uterus:

The fertilized egg (zygote) is carried to
uterus. The uterus of rabbit is divided
into two separate parts or horns.
Birth Canal:

The uterus horns join and open into
vagina or birth canal.

Cervix:

' I_A'cluster of specialized cells called follicle surrounds and nourishes each egg cell. From

Uterus horns

Fallopian
tube

Uterus wall

Birth canal

Figure: Female Reproductive System of Rabbit

Cervix is the portion of uterus, which separates it from birth canal, where sperms of male

are deposited.

Describe fertilization and development in rabbit. (K.B)

FERTILIZATI
Definition:

N AND DEVELOPMENT IN RABBIT

“The fusion of male gamete (sperm) and female gamete (egg or ovum) to form diploid

zygote is called fertilization”.

After the formation of gametes, fertilization occurs. | 1<

Mechanism:

w [ .

Rabbits can breed throughgut the bedr _bug:mc-,{'r:é rabbits &re, comimanly sterile during the
summer months. Male rabbit\dengsitsiite (peirras i the'vayinz (Lirth anal) of female.
Sperms sWime thraugireSryviy and H‘Ler\us {n-fafionian tbes where they fertilize the egg cells,

released framiovery; | 1\
Embryo Formation, | | '~

*.'Aflzerr-.frer*.iI.z_a":ia;., zZygote is carried to uterus. By this time, the zygote has started dividing

ardlistiow called embryo.

Placenta:

The embryo is implanted in uterus walls. A connection, called placenta, is established

between embryo and uterus wall.
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Gestation Period:

14,

Embryo develops into new offspring (rabbit kit) in 30-32 days, after whick-itiz born.—

Q.5 Discuss growth in human population and its consequenceQ {4 B) _ ,' [

'.OR

Why do we conS|der that ove rp ’JpUl?f.uﬂ isa g‘Obc { p réblsin f’L B)
(Understandlng the Concept Q.8)

Ans:

Popul atlcm «:ro ’\th

g_l\LT_h_lN_L_ul /IH"JP P LATI

'-al'-%aws popLIa o in the year 2014-2015 was 189,000,000. By the end of this decade, our

" growth

rate in past.

Overpopulation:

pomiauon is expected to exceed 200 million. Pakistan's population had a relatively high

When population growth exceeds the carrying capacity of an area or environment, it results
in overpopulation.

CONSEQUENCES OF OVERPOPULATION
Many problems are associated with human overpopulation are as follows:
Shortage of Resources:

The overpopulated areas face severe shortage of fresh water and natural resources.
L oss of Ecosystems:

Overpopulation results in deforestation and loss of ecosystems.

Pollution:
It leads to more pollution and global warming.
Mortality Rate:

There is high infant and child mortality rate in overpopulated areas due to poverty.
Increased Demands:

Overpopulation raises demands for more:

Housing units
Hospitals
Jobs

Educational institutions

Food crops

il |
1

Control of Overpopulatlon

The overvopt laicr wn(j‘uld be, ¢ her‘kt

ot é*'wihf: e will have

to face huqe uroa ems be f‘dUS s 'nf tir-iimited resources.
qu-ﬁ A |on -

= w

Role of Ministry of Population Welfare:

Logo of Organization Working for

Awareness of Overpopulation

Pakistan's Ministry of Population Welfare has taken a number of steps to make people aware
of the hazards of overpopulation and to stabilize the population to match our resource:

BIOLOGY-10
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Q.6

Ans:

.

Q.7

Ans:

Write a note on AIDS. (K.B)

AIDS

Sexually Transmitted Diseases (STDs):

(BWP 2015, LHR 2016)

“The diseases that are transmitted throuoh sexual act-zre~ ’1||t.d eeme'ly trfr.u.mucd

diseases”.
o The most seripus and ¢=2llenging fealth, pIObh -
faced by the worid /today < AIGS. _
o/ Itisalseasexualiy tran! ,rnmeu d S6ase.

Causativs-Aqent:

It is cause:] Ly, Humar.l Immnn\, Def|C|ency Virus (HIV)

Matg of Acticn:

T iruiiesiroys white blood cells, which results in loss of
" |resistance against infections.
~ Fatal Disease:

It is a fatal disease.
Spread of Disease:

[ Azcdrding to the United nations

Plogramme on AIDS ...
UNAIDS estimates, some 70,000
to 80,000 persons, or 0.1 percent
of the adult population in
Pakistan, are infected with HIV.

It spreads through transfer of body fluids such as blood and semen.

Causes:
The main causes are:

e Unprotected sexual activities

e Use of infected needles

e Transfusion of infected blood
Describe the role of national AIDS control programme (NACP) and NGOs. (A.B)

ROLE OF (NACP)

Introduction:

e Homo-sexuality
e Injecting drug users

Campaign:

Pakistan's Federal Ministry of Health established NACP in 1987.
Objective:
The main objective of this program is to help the public for the prevention of HIV
transmission, safe blood transfusions and reduction of STDs.
Risk Factors:
The frequency of HIV infection in Pakistan is still low. But, the country is at risk of
epidemic due to various risk factors:
e Exposure to infected blood or blood products

For improved prevention by the general public, the NACP started services-trrough "'\f':n’i'.__ i

radio channels and print media in 2005. The objectives of this ac**vﬂy veie to
e Change public attitude for safe sexuaiactivities, \ .
e Create demand for |nfnrmat|or on HIV; anil AIDS
e Improve attitudes and behavisr émbdngheaithiale Worlels

N |

1 ROLE QENQN- S OVERNMENT, QRC‘}‘NILATIQ 5

Accordqu 1¢, the. 'L*{esrr‘ ta by the

HIVIAIDS. | |

)r o-Barik; at least 54 NGOs are working in Pakistan
for HIV/'—\H"S puLIP a\ua;eness 2ia- for the care and support of persons living with

Al .~§. These ilf Gs also work on AIDS education and prevention for sex workers and
_loener high-risk groups.

“e NGOs serve as members of the provincial consortium on HIV/AIDS, which has been
set up in all the provinces of Pakistan.

Limitation of NGOs:

Although NGOs are very busy in HIV/AIDS prevention activities, it is believed that they are
reaching less than 5 percent of the vulnerable population.
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14.4 SHORT QUESTIONS

Q.1  Define the term gametogenesis. (K.B) ) ¢
Ans: Page no 147. ' '
Q.2 What are gonads? (K.B)
Ans: Page no 147.
Q.3 Define the tp"'n spermatngenesis and (_('gtl’l&SI‘ K. B\
' CR
Differentiativnztiveer spermatcaeiiesis and oogenesis. (K.B)  (LHR 2017, GRW 2016,17)
Ans: Page ng 148, |
Q.4 w/hatis semeri2 P\B)
SAng Pagk nY 150,
'G-F ~'What are three associated glands in male reproductive system of rabbit? (K.B)
Ans: Page no 150.
Q.6 Define the terms embryo and placenta. (K.B)
Ans: Page no 151.
Q.7  Define the term STD. (K.B)
Ans: Page no 153.
Q.8 Whatis AIDS? (K.B) (LHR 2013)
Ans: Page no 153.
Q.9 Whatis UNFPA? (K.B)
Ans: UNFPA
UNEPA (United Nations Population Fund) began operation in 1969. It is largest international
organization funding for population and health programmes. The UNEPA works in over 140
countries, for awareness about the consequences of over population.
Q.10 Write the number of drug addicts in Pakistan currently. (K.B)
Ans: NUMBER OF DR ADDICTS IN PAKISTAN
The number of drug addicts in Pakistan is currently estimated to be about 500,000, of whom
60,000 inject drugs.
14.4 MULTIPLE CHOICE QUESTIONS
1. Formation of gametes is called: (K.B) (BWP 2014)
(A) Spermatogenesis (B) Oogenesis
(C) Gametogenesis (D) Sporogenesis o
2. Sperm consists of: (K.B) N -
(A) Mitochondrial ring 1'3) Achosorne g
(C) Tail (L\) \ |turL|or (i | x...g Ar rosome and a Tail
3. The speriTit IOS dey c:':p inic; (.-\ s\ ~
(A) Prlmc.y spe! ‘1nalol; yles, sl (B) Secondary spermatocytes
(C).Sp¢rmatogoniis '_ (D) Sperms
A [ [@9¢g9njaate-produced in: (K.B)
N Ay Testes (B) Follicles
. (C) Polar bodies (D) Tube nucleus
5. The process after gamete formation: (U.B)
(A) Fertilization (B) Development
(C) Growth (D) Birth
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6. Testes are present in a bag of skin called: (K.B)
(A) Semen (B) Prostate ¢
(C) Vesicle () Scrotum :
7. Which produce the secretiea-that néntra!-iz_:_:s the acidity of the seimen? (ix.'é)
(A) Cowper’s-2land _ CL0 L U(E) Semiviel vesicle -
(C) Prostate gland ™~ |\ oL 4B Epididimys
8. The sperra ductiis caliec: "f VL.B). '
_ VA nelerans (B) Seminal vesicle
(ol NN ey prostate gland (D) Epididimys
9. In which of the following animals groups, external fertilization takes place: (K.B)(LHR 2014)
(A) Reptiles (B) Amphibians
(C) Birds (D) Mammals
10. Normally external fertilization occurs in: (U.B) (LHR 2015)
(A) In the body (B) Air
(C) Water (D) Air, Water, In the body.
11. Internal fertilization occurs in: (U.B)
(A) Uterus (B) Fallopian tube
(C) Vagina (D) Cervix
12.  After fertilization the zygote is carried to: (K.B)
(A) Uterus (B) Fallopian tube
(C) Vagina (D) Cervix
13.  Gestation period of rabbits: (K.B)
(A) 20-30 days (B) 25-30 days
(C) 20-35 days (D) 30-32 days »
14.  The UNFPA works in how many countries? (A.B) , \
(A) 110 2120 N |
(C) 130 O oh@ \ A\ VY
15.  The number of drug addicty; i _Pa:ki_st'q_r'{ i¢ :i:i_m_'lenll',:' géfimﬁtéd tolbs about 500,000 of
whom | q__a_q__ i.n' i.j.je’?; tﬂng' (A
(A) 50,000 {4 1 e T (B) 30,000
P -{Q‘]'-*_:c,w, 00, 1L (D) 45,000
[: J [ 361 N IriziniTnals process reproduction without fertilization is called: (K.B) (GRW 2016)
(A) Parthennocarpy (B) Parthenogenesis
(C) Tissue culture (D) Fission
17. The material combining sperms in a fluid is called: (K.B) (GRW 2017)
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(A) Vas deferns (B) Uterus
(C) Cervix (D) Semens ] ¢
18.  According to united nations program on AiDS, UNALD "'eérirr)afes-'_ _F_ % i-de
adult population in Pakistan.are |rfe( tednith, HIV. (/\ BJ,
(A)03% , By (E)Ul“ .
(€)0.29 )\ |\~ 0 L D %
19. Pakistan l)o mlctlon )y the 3& a of thls decade is expected to exceed: (U.B)
CA) 6 mitlion.- (B) 175 million
N AN\ ;_(ci 176 million (D) 200 million
' 20.  Each testis consists of a mass of coiled tubes called: (K.B)
(A) Epidermis (B) Collecting duet
(C) Seminiferous tubules (D) Urethra
21. In external fertilization, there is risk of loss of gametes due to environmental hazards
such as: (K.B)
(A) Prey (B) Predator
(C) Consumers (D) Epiphytes
22. Sperms and fluid collectively called: (K.B) (LHR 2014)
(A) Hormones (B) Follicle
(C) Semen (D) Scrotum

23.  Some cells present in the walls of the seminiferous tubules of testes divide repeatedly by
mitosis to form large number of diploid: (K.B)

(A) Primary spermatocytes (B) Secondary spermatocytes
(C) Spermatogonia (D) Sperms
24. The male and females gametes (sperm, egg cells) are produced in specialized organs called: B
(K.B) —. Tl
(A) Oogoniea (B) Spermatogonia __. ¢
(C) Gonads i (D) Polar, hnoy AN " )\ S’
25.  Semen in rabbit contains _— ) srx.m.f (k’ B s | —"(LHR 2015)
W5% A7V @ e N D
(C)90%( )\ |\ — - AN | (D)B0%
26. W) |s '—nsen |a 19rt19 rrespiration in the cells of embryo. (K.B)
LANIT ogen! | L1l (B) Carbon
_ J TN | .(a Ox/gfn ' (D) Sulphur
b | %
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ANSWER KEY

MULTIPLE CHOICE QUESTIQ]
14,1 REPRODUCTION
14.2-METHAD$ DT ASEXOAL REPRODUCTION

o,

CEEHNE ESNCENC ENA

mmﬂ RUDUCTON TN ANIVALS

J'!I[-5-,D D 5 N N P
.JI- ': ! B C e Bl B I
| B k4 0 &Y & Bt 0 K¢ c B B
C C =Y 26 [
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REVIEW QUESTIONS o
MULTIPLE CHOICE QUESTIQ [

Growing an entire new plasitfrom part si wine'crigiraliplantis caited: (K.B)

(a) Budding | |(b) Fegereratics
(© Fragr1értati n ' (,d')"v'egetative propagation
Rhizopus recroa: Jces aseyuelty by (K. B)
(2) Rinpry fission \ (b) Budding
| |(8) ppkreicrmation (d) Endospore formation
A corm develops into new garlic plant. This is the process of: (U.B) (GRW 2016)
(a) Vegetative propagation (b) Regeneration
(c) Meiosis (d) Gametogenesis

Which is not an advantage of grafting? (K.B)

(a) The graft is identical to the parent plant

(b) Grafting allows the propagation of seedless fruits

(c) The graft combines the characteristics of two plants

(d) Grafting may allow for the faster production of desirable fruits
Pollination is the transfer of pollens from: (K.B)

(@) Anther to stigma (b) Stigma to anther

(c) Sepal to petal (d) Petal to sepal

Double fertilization in plants means: (K.B)

(@) Fusion of two sperms with two egg cells

(b) Fusion of one sperm with egg cell and other sperm with fusion nucleus
(c) Fusion of two sperms with a single egg cell

(d) Fusion of tube nucleus with fusion nucleus and sperm with egg cell
After fertilization in plants, the fruit develops from: (K.B)

(@) Ovule wall (b) Ovary wall
(c) Petals (d) Anther
Which part of the female reproductive system receives egg ceIIs from ’r 0 'ary’7. ,'-. L
(a) Fallopian tube (b) Uterus L~ .- 4 =
(c) Vagina ~ @)\ Cervig |\ oy LAY T
Inside testes, the sperms arﬁprodnr S e =) R N R
(@) Vas deferens . \ O\ L) Soermlm,t
(c) Semitiferpus Fuy Jes A \ | g Collecting ducts
Which of'thege gelle has h'-lD‘(. @ number of chromosomes? (K.B)

. .\a) Snﬁ ma*oua nilim- (b) Primary spermatocyte

| BN (d >u‘3r.uary spermatocyte (d) All of these

ANSWER KEY
B'F-BH-EH:El-

b kv K2 - K BOD -

BIOLOGY-10 159



CHAPTER-14 Reproduction

Ans:

2.

J K
(Y LY
.'\.

1 |,
h h b

3.

Ans:

4.

Ans:

SHORT QUESTIONS -r'-'",

How are the natural and artificial vegetative propagatlons dlfferenL .iorﬂ tr e meiriucls ')
asexual reproduction in plants? (U.B) 1\ Y '-J f .f’__f 1 A
=G

NATURAL AND APTIFICIAL VFf ET A‘i I\’E F ROF &aATLON“‘

When vegetative parts of plants .o ot st s crl Ieav s 7 VE M550 | new plants the process
is called yeg =to:|ve renrgauetinn-or veqeianw pro 3ag3‘uon It occurs naturally, and can also
be brougr: “About artmcmliv :.:‘*w \

Why do g: ard(anms s tne , emods of cutting and grafting? (K.B)

|
deners use the methods of cutting of grafting because of the following reasons:

e To produced many plants from single plant.
e To get desirable traits.
e To get more fruits and flowers.

""Parthenogenesis is a type of asexual reproduction’. Give comments on this statement.
(K.B)

AI"'Cv J | ' " METHODS OF CUTTING AND GRAFTING

PARTHENOGENESIS

Parthenogenesis is a type of asexual reproduction because an unfertilized egg develops into
new offspring. Some fishes, frogs and insects reproduce by means of parthenogenesis.

Outline the life cycle of a flowering plant. (K.B)
LIFE CYCLE OF A FLOWERING PLANT

Microspore Generative Tube
Gametophyte
(1N

Microspores nucleus nucleus

il

Mo (IN) AN
- ¢« ©

Ovary Anther

Macrr?spcc:'? Macrospore Gamotophy!o

mother

@) ON) ey ——
: ~._ Meiosis Mitosis _

L 11 5, e
("'.rov;-il ofl __~:“—__,s T
P_>lle "?Hbo'

Flower ’ N \
(2N) L) = | \
- YA
#=y Fdion] r’gg
= I 1 | nuislpus ’.-JN) |
1 Endosperm. —qed Em'bry-") L Y _.-" 1N *JN) e

L i t '\-'ZN) \ -

|8 he-g, _\con : \ I'."" ) A
o L _I C
2

See l_

N

o

Sporophyte ..
(2N) = b

Germination
Endosperm Zygote
of seed nucleus  (2N)
(3N)

Fig: Life Cycle of A Flowering Plant
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5. What structural adaptations will you find in a wind-pollinated flower? (K.B)

Ans: ADAPTATIONS
The insect pollinated and wind pollinated flowers have structural zdaptat/¢ss #hat fa mta*e f‘ 10
transfer of pollen grains between two plants. 50me of thasze drhpt cnsurg (escribedhere:

Structural Featyre_4.J ¥ olligatad Flbwers, | ~ag

Size 7 Benergily smal
I_S,E‘QU[_i___ﬁ_l-(ii_S Greenlor-all In colour
Necker o LT |"Tn-not produce nectar
| Floraw Arvarigemest | Flowers hang down for easy shaking
| Stamensand Stigmas | Hang out of ring of petals
NN INIRN A : . Large number produced / light with
NN Pollen Grains smogoth surfacep ’
. Feathery branches for catching
Stigma pollen
e (rasses
Examples * Hezel
e Willow
e Corn
6. Give an introduction of Pakistan's National AIDS Control Program. (K.B)
Ans: PAKISTAN'S NATIONAL AIDS CONTROL PROGRAM

Introduction:

Pakistan's Federal Ministry of Health established NACP in 1987.

Objective:

The main objective of this program is to help the public for the prevention of HIV
transmission, safe blood transfusions and reduction of STDs.

UNDERSTANDING THE CONCEPT

1. What are the different ways by which prokaryotes, protozoans and fungi reproduce
asexually? (K.B)
Ans: See LQ. 1 (Topic 14.1,14.2)

2. Explain the different parts of the plant that help in natural vegetatlve propagatlon e
(U.B) . '

Ans: See LQ.8 (Topic 14.1) =2 L

3. Explain, how the epigeal and hypoaeal gernnanora mec‘ feLeﬁt (<B PR1*

Ans:  See LQ.8 (Topic 14.3) )

4. What conditions are necessary er the cer ﬂmct or. jf se =dﬂ \K E\

Ans: See LQ.2< nplr‘ 14337~ ™\ ¥ \ -

5. Outline ti=¢ rmeftiocs of! a';:ex_u..al -f‘epl_ ,.'..ctlon in anlmals. (K.B)

Ans:  See LO. (Topic 14,1) 14.0)\

6. A e (L nctelon ihie<nale and female reproductive systems of rabbit. (K.B)

B, Sab 1O.5A0.4 (Topic 14.4)

34

|74 Describe the processes of spermatogenesis and oogenesis. (K.B)

“Ans:  See LQ.1 (topic 14.4)
8. Why do we consider that overpopulation is a global problem? (U.B)
Ans: See LQ.6 (topic 14.4)
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TYPES OF SEED GERMINATION
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MULTIPLE FISSION

BINARY FISSION IN A BACTERIUM AND AMOEBA
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CHAPTER-14 Reproduction

SELF TEST
Time: 40 min ¢ Mar"S' 25~
Q.1  Four possible answers A, B, C and D te—vach questicia a;t-gn ‘en, mark the.vorrect
answer. 7 (6%1=6)
1. Method of asexual reprodwtnn fouimid in Amdebalids T L‘)'-
(A) Binayy "'.ssLon VYA \ \B\ Frag.nentatlon
(C) Budding, | 1! ' VWL (D) Spore formation
2. Flowrany f.hora.f vitiorls are present in a complete flower? (K.B)
INING (B) 4
(C)6 (D)8
3. Oogonia are produced in: (K.B)
(A) Testes (B) Follicles
(C) Polar bodies (D) Tube nucleus
4. The process after gamete formation: (K.B)
(A) Fertilization (B) Development
(C) Growth (D) Birth
5. Carpel consists of: (K.B)
(A) Stigma (B) Style
(C) Ovary (D) Stigma, Style, Ovary
6. The egg cell is: (K.B)
(A) Haploid (B) Diploid
(C) Triploid (D) Tetraploid
Q.2  Give short answers to following questions. (5%2=10)
Q) Define the term binary fission give examples. (K.B) I e ' )
(i)  How vegetative propagation occur by leaves7 (IK.B) — - N N
(iii)  Define the term double fertilizétion. (% ”3\ SRR RN | [
(iv)  Whatare 1fhr=e assocmtm gﬁl\d‘ 4? Qle-._repmd_u_g";r.lve-::ys'tem of rabb'it?. (K.B)
(v) Define ALL)\ (P B) \ |
Q.3 '\rwz the fo‘lo /ung questlons in detail. (5+4=9)
J'I' (g;_;), E,f_r |o..|i Iite cycle of flowering plant. (K.B)
“(b) Describe oogenesis. (K.B)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

the students.
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CHAPTER-15 Inheritance

Q.1

Ans:

Q.2

Ans:

15.1 INTRODUCTION TO GENETICS ¥

15.2 CHROMOSOMES AND GENESS & .
LONG-QUEST:0N SRR

Describe structure of DNA. (n 4 B ' _ \ ¢ondrstanding the Concept Q.1)
Describe t!‘se-st"uctu e of cr.rgnjatlr;
| ! 'STRUCTURE OF DNA

i_'”ﬂ'.thi Jeres: :
i Polynucleotide
~In _1953, James Watson and Francis strands Phosphate-sugar
Crick proposed the structure for DNA backbone
that is why it is called, Watson - Crick
Model of DNA.
Double Helix Structure:
According to the Watson - Crick Model,
a DNA molecule consists of two
polynucleotide strands. These strands
are coiled around each other in the form
of a double helix.

. H bond
Backbone: Double helix ) ones
There is a phosphate-sugar backbone on a Nr'l”ogﬁnous bases
the outside of double helix. ._Z osphate

. . ——Sugar
Nitrogenous Bases: Figure: The Watson and Crick Model of DNA

The nitrogenous bases are on the inside

of the double helix. In double helix, the nitrogenous bases of opposite nucleotides form pairs
through hydrogen bonds.

Specific Nucleotides Pairing:

The pairing of nucleotides is highly specific. The nitrogenous base adenine of one
nucleotide forms pair with the thymine of opposing nucleotide, while cymsme formQ san
with guanine. — (Je N (VU0
Hydrogen Bonds: o AT NN [ (O o~
There are two hydrogen bonrds, betw 22t agierne, an(J t1y Ting \/h Ie hc re are three hydrogen
bonds between cytosine and ¢ugn; ne. n

Describe DNA| r,phca‘t!m ’i B\ \ VA (GRW 2016, DGK 2015)

| \_DNA REPLICATION

a1 roductl 7n

_;.__r

B2 I:)I\, a cell divides, its DNA is replicated (duplicated). It is done to make the copies of the
= chromatids of chromosomes.

MECHANISM OF REPLICATION
Uncoiling of DNA:
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Q.3

Ans:

During replication, the DNA double helix is unwound and the two strands are separated
much like the two sides of a zipper. : ™

'_LH__ ECNE T el N N

Templates: Y Sta@sEn, N | T:'m:‘.lf‘!.'fb.*
Each strand acts as a template Dpuble Heliy — | Isherarated | |_“aslrands
to produce another strand. £ unound |\ T T
Pairing of Nucleotides: vy u__J“ oy

The DN/ zmy late, averoneno! 15"‘ SN i

bases mzra' pairs with, vhe |~ i;I'

nitrogenous ' \basks | f| ‘new
«.u leotides i this vvay, both
tunp'”te strands make new
~'polynucleotide strands in front

of them. 2 strands of & &&

New DNA Molecule: parent DA New Fici,®
Each template and its new Rlicleclidos New DNAs

strand together then form a new

DNA double helix, identical to

the original.

Explain how does DNA of chromosome work? (U.B) (LHR 2014)
WORKING OF DNA CHROMOSEMS

Figure: Replication of DNA

Genetic Material:

DNA is the genetic material. It contains the instructions to direct
all the functions of cells. It performs its role by giving
instructions for the synthesis of specific proteins.
Some proteins perform structural roles while the others act as
enzymes to control all biochemical reactions of cells.
DNA Control:
In this way, whatever a cell does is actually controlled by its
DNA. In other words, DNA makes the characteristic or trait of cell
or organism.
Expression of Trait:
The traits are made by specific proteins. Specific proteins have
specific number and sequence of their amino acids. DNA e
controls this sequence of amino acids by the sequence of its | Fique Cecationsi 4&.5
nucleotides. During protein synthesis, the sequence of DNA-/| [ [*“eniZhromol C'nves '
nucleotides decides that what will be the sequgrice. of an r-.o'*zir‘id¢-' \ L"-'—.'—._’“—r:—;j =
Transcription: 1 \ e
The specific sequence of L\NA A | IE’)fld,b i€ 'coni ’d in thn form- of messenger RNA
(mRNA) nugientides. Tb.u prnceqs S Calr&d Wamsormtlo i
Translatior) | .~ ™
The mRI\A Lar s | tt »equmcm GIts nucleotldes to ribosome. The ribosome reads this
seguerie énai joins S)e.r‘l.tl(, amino acids, according to it, to form protein. This step is known
*1: ITI"|P*JL‘ )

nle part of DNA (sequence of nucleotides) that contains the instructions for the synthesis of a

““particular protein is known as a gene, each chromosome contains thousands of genes.

Gene-Trait Relationship:
The part of DNA (sequence of nucleotides) that contains the instructions for the synthesis of
particular protein is known as gene. DNA of each chromosome contains thousands of genes.
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Like chromosomes, genes also occur in pairs, one on each homologous chromosome. The .
locations or positions of genes on chromosomes are known as loci (Singular-locus). - | 1
Each gene determines a particular trait in an organlsm Each |ndtv|duarmame> af eaﬁt ol |
pair of genes for each trait. A - AU —
Representation: ) ' ' "

For convenience, pairs of gene< are "fpreﬁenr d 'c,v & InttaL or svrabol.

Both memhe sipfagene p:!r mey b tne same n (6me iaividuals (a condition which we may

The sequence of
DNA nucleotides
is copied in the

form of mMRNA

Ribosome reads the mRNA
sequence of nucleotides and
joins specific amino acids

OO
Specific protein
(structural protein or enzyme)
makes the characteristic of the
cell and organism

Figure: Working of DNA (Central Dogma)

15.1 SHORT QUESTIONS

Q.1 Define genetics. (K.B) (GRW 2016)
Ans: GENETICS
Definition:
“Genetics is the branch of biology in which we study inheritance”.
Q.2  Define inheritance. (K.B) (LHR 2017)
Ans: INHERITANCE
Definition:
Inheritance means the transmission of characteristics from parents to offspring -
Q.3  What are traits? Give some examples of traits in human. (K.B) . (GRw.2es " [
Ans: TRAITS B - .:._._.-- ; " - 3y A WY
Definition: N | 7 A
“Inherltable characteristics are called ualts LA E LV VAN N
In human some mhentabln cnarat,terl tIU ara gﬂlvara be‘imn =
e Height) | | "~ | ™ \

e Colour of aya‘ \

o Anglligence || 1! 3
QAN [Whkt s Enomatin? (K.B)
NN RN CHROMATIN
AN A Chromosome is made of chromatin material (simply as chromatin). Chromatin is a complex

material, made of DNA and proteins (mainly histone proteins).
Q.5 Define genes? (K.B)
Ans: GENES
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Q.6

Ans:

Q.7

Q.8
Ans:
Q.9
Ans:

Q.10
Ans:

Q.11

Ans:

Q.12
Ans:

Q.13
Ans:

’\rs:

o Definition:

Definition: )
Parents pass characteristics to their young through gene transmission. Egual numbgis-cf
chromosomes from each parent are combined during fertlllzatlon The crrm.nusome 5 ,ar ytae
units of inheritance called the genes.

What are homologous chromoson‘ns Hnm mEny, homuloqcus cr: rolnossiniés are present

in human body cells? (U.B) _ | (LHR 2014)
HOMOLCGOUS C H?()I N1GSOMES

Pairs of nm mcsomesi a al plmd call'are <nw ;.35 homologous chromosomes.
Example st Humar:

In human Doy czlls,) ther's Are. 2 pairs of homologous chromosomes for a total of 46 chromosomes.

Derink nuclensornis! (K:8) (BWP2015, LHR 2016, 17)

NUCLEOSOMES

Nucleosome

DNA wraps around histone proteins and forms
round structures called nucleosomes. DNA is also
present between nucleosomes. In this way the
nucleosomes and the DNA between them look
“beads on a string”.

The fibres consisting of nucleosomes condense into  Proteins
compact forms and get the structure of| Figure: Chemical Composition of Chromosome

DNA between
nuclecsomes

chromosomes.

Define transcription and translation. (K.B) LHR 2016

Page no 168.

Name nitrogenous bases found in DNA molecule. (K.B) LHR 2017

Page no 168.

Describe two major processes of organic evolution. (K.B) LHR 2017

Page no 186.

Differentiate between transcription and translation. (K.B) (LHR 2016)
OR

What is meant by transcription? (A.B) (GRW 2016)
OR

What is meant by translation? (A.B) (GRW 2016)

_ ~ DIFFERENTIATION
The difference between transcription and translation is as follows:

e The specific sequence of DNA | ¢ The mRNA carries the sequence of its
nucleotides is copied in the form of nucleotides to ribosome. The ribosome |
messenger RNA (mMRNA) nucleotides. read this sequence and jeivie, specifisi—,
This process is called transcription. amino acids, acrnrdlngH tGnit, \to Tarmi

~\ protein,, _Tnls step) |Q \10 N”‘ Las |
DNA—mRNA |\ Trasation. \ -
Voo T A RN, A-bP) o-Leln

Define central dogma’) (U. I‘:) |
Page no "\ | ' '
Differentizre, bﬂlwebn gene and ‘*'N&»‘ K D) (LHR 2014, 16 MTN 2015, SWL 2015, DGK 2015)
i DIFFERENTIATION
The.diiferences tn waer* gene and alleles are as follows:

M[R]H‘I Alleles
f Definition
e The part of DNA (sequence of| e The alternate forms of a gene are
nucleotides) that contains the instructions called alleles.

for the synthesis of a particular protein is
known as a gene.

Example
e Gene for Height | e “A” and “a” are the two
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e Gene for Intelligence alternate forms of a gene and B
and b are the alternate forms of
another gene. 1< .~ % [
Q.14 Differentiate between genotype and phenoty;e? (K.B) ' RNy 0 e 2515)
- OR P
What do you know about gznntype = (LB, \ A _ (GRW 2016)
Ans: MEEERIENTIATICN

The differendes betieen ¢ genniype aind nheinntviic-are as follows:

’-lllli’m&'llllﬂ

Tl spacific chmbinstion of gene in an The expression of the genotype in the
_ | irdiviglazl isTknown as genotype. It is of form of trait (in our example, being albino
IR\ ‘ two types. or having normal pigmentation) is known
‘ e Homozygous Genotype as the phenotype.
e Heterozygous Genotype

Q.15 What are homozygous and heterozygous genotype? (K.B)
Ans: DIFFERENTIATION
The difference between homozygous and heterozygous genotype is as follows:

Homozygous genotype Heterozygous genotype

e The genotype in which the gene pair | ¢ The genotype in which the gene pair

contains two identical alleles (AA) is contains two different alleles (Aa)
called homozygous genotype. called the Heterozygous genotype.
Q.16 What are dominant and recessive alleles? (U.B) (SWL 2015)
Ans: DIFFERENTIATION

The differences between dominant and recessive alleles are as follows:

Dominant allele Recessive allele

Definition
e When in the heterozygous condition one | ¢ The allele which is not expressed is
allele masks or prevents the expression of called recessive allele.
the other, it is called the dominant allele.
Example

e “R” allele is dominant over “r” allele for | ¢ “r” allele is recessive for the shape of
the shape of seed. seed

Representation e

e The dominant alleles are represented by | e Recessive alleles 'z,J'P reprece lted I)\

capital letters. T lower 359______'_-___.- ) N
Q.17 Can dominant allele effect thP nature of rec ESuI.VE allele" (1! B“ §
Ans:  TEAPR __Sb_lill_ '

| =S ==

A domin; mL Llle le. nr.y ,unpm sed tne\xp LSSIUF‘ of recessive allele. It does not affect its nature.
Q.18 What is clb r |sm'7 /\/rm rts gﬂmt, S5e7 (A. B)

AnNS: - bovh ol ALBINISM
N ) |Gendiioirwhich normal body pigments are absent.
S Genotype:

It is also controlled by one pair of genes. “aa” is a genotype of albinisim because it’s a recessive trait in hur
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15.1 MULTIPLE CHOICE QUESTIONS

1. The idea of transmission of characteristic to-off spring was °xp|amer r\‘/ (K.2

(A) Greger Mandel _ ) _(1B),Jariley Vi/gtson
(C) Fransis crick Y \D) én Bépist Db Lamark |

2. The brarch'of Biolegy thai dedis With triheritarice:<(K.B) (DGK 2014, LHR 2015, SWL 2015)
(A) Physiziugy CL L s (B) Ecology
(C) Pharmacoipgy: | |\ (D) Genetics

2. 7| [Wihicn eftae'foilowing is an example of inheritable traits (U.B)

LAY Height (B) Colour of eye
' (C) Intelligence (D) All

4. The chromosomes carry the units of inheritance called . (K.B)
(A) Genes (B) Traits
(C) Alleles (D) Genetics

5. Genes contains the specific instructions for the synthesis of: (K.B)
(A) Carbohydrates (B) Vitamins
(C) Lipids (D) Proteins

6. Which of the following statements regarding genes is false? (U.B) (LHR 2013)

(A) Genes are located an chromosomes

(B) Genes consist of a long sequence of DNA

(C) A gene contains information for the production of a protein
(D) Each cell contains a single copy of every gene

7. In humans, pairs of homologous chromosomes are: (K.B) (DGK 2015)
(A) 21 (B) 22
(C) 23 (D) 24

8. DNA wraps around histone proteins and forms round structures, called: (U.B) (BWP 2014)
(A) Chromatin (B) Chromosome
(C) Nucleolus (D) Nucleosomes

9. Watson and Crick proposed the DNA model in: (K.B) [ =5
(A) 1951 ~  Bhess\| N N LEA
(C) 1955 A AR N

10.  According. o \’\/atson anu acrick/moael of DNA the bJu.Kbone of DNA is formed of (U.B)
(A) Sugai=i!- 'Béshs v () 1R \ I B) Phosphate Sugar
(C) N-Basz-Riosphate! | (W (D) N-Base-Sugar —Phosphate

A1~ (PR D| 1A mbleci! < adenlne always pairs with: (K.B)
J N (/-\ Guanine (B) Cytosine

(C) Thymine (D) Uracil

12. How many hydrogen bonds are present between cytosine and guanine? (K.B)
(A) One (B) Two
(C) Three (D) Four
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13.

14.

17.

18.

19.

20.

21.

22.

24,

The inside of helix is formed of (K.B)

(A) N-Base (B) Phosphates .
(C) Ribose (1) Deoxyribose— “
The locations or positions of genesori chmmo»un es: (K.E)
(A) Loci . 71 (&) Trails. AL '
(C) Inheritarice VYA \ \D‘ Mucieotides
How marty 3pts ot r.ucﬁeotljas arg-present in DNA? (K.B)
(A1 ' \ (B) 2
W [l o (D) 4
~Ribosome reads the sequence of mMRNA nucleotides and joins specific amino acids to
form proteins. This step is known as: (U.B) (LHR 2012
(A) Combination (B) Replication
(C) Transcription (D) Translation

Which of the following statement is incorrect regarding to the process of DNA
replication (U.B)

(A) Replication results into formation of two identical helixas of DNA from single Bond
(B) Both strands of Double helix in replication act as template

(C) Replication occurs during mitosis

(D) Replication means the creation of copies of the chromatids of chromosomes

A specific combination of genes in an individual is called: (K.B) (GRW 2013)
(A) Genotype (B) Phenotype
(C) Dominance (D) Recessive
Three possible combinations of pair (A and a) of genes (genotypes): (K.B)
(A) AA, Aaq, aa (B) AA, AA, aa
(C) AA, BB, aa (D) AA, Bb, aa
Cytosine always make pair with: (K.B) (LHR 2016, DGK 2014)
(A) Guanine (B) Hydrogen _ . N\
(C) Adenine (D) Thymine AN (T 31
Genotype in which gene pair contains two fde¢ntical- ldies s cal |ed iU B MLHF 1015, GRW 2016)
(A) Homozygous Vo ~(B) Hetwoz;gow ;
(C) Hemizygeus A \ (C) Homu’hnaua
If organizms hale geqot YRz cf AA-bN IV rmﬁy Types of gametes can it produce? (U.B)(LHR 2014)
A3 (B) 2
_ '\].]_ Vil (D) 4
"1 ' The specific combination of gene in an individual is known as: (K.B)
(A) Genotype (B) Phenotype
(C) Gene (D) Allele

The specific sequence of DNA nucleotide is copied in the form of messengers RNA
nucleotide, this process is called: (U.B)

BIOLOGY-10 174



CHAPTER-15 Inheritance

(A) Translation (B) Transcription
(C) Transmission (D) None _
25. In DNA molecule, guanine always pairs with; (K.B) H
(A) Adenine _ ' (3), Gywosine
(C) Thymine ' (D) Lravil
26. A DNA riclectle cersists 6f | Y 4 | |\ aalyhicleotide strands. (K.B)
(A) Two | L — ('B) Four
(C)Thitee | |} |\ |1 (D) One
27/ ] |Aitein a2 torm of gene is called: (U.B) (LHR 2016, 17)
J | | “(A) DNA (B) Gamete
(C) Chromosomes (D) Allele
28.  Transmission of characters (triats) from parent to offspring is called: (K.B)
(A) Inheritance (B) Mutation
(C) Regeneration (D) Reproduction
29.  These are the unit of inheritance: (K.B) (GRW 2017)
(A) Genes (B) Alleles
(C) Phenotype (D) Genotype

30.  Align the given events w.r.t the synthesis of protein
DNA-protein (nucleus)

DNA-mRNA (nucleus)

MRNA-protein (cytoplasm) (U.B)

(A) 1&3 (B) 2&7
(C) 2&3 (D) 3&2

15.3 MENDEL’S LAWS OF INHERITANCE
LONG QUESTIONS

Q.1 Why did Mendel select pea plant? (A.B)
Ans: SELECTION OF PEA PLANT
Introduction: / A
Gregor Mendel was a monk (priest) in Austria. He develonw fne fun,da .iPmaI m inginics
of genetics. - )
Mendel proposed that there fare “speC'al f3 uors” in) organ'sms,) wnch (ontrol the expression
of traits and_their transmlsswor‘ {0 /nxi gewelatms Thesa—factors iwere eventually termed
genes. LR P |\
PeaPlanf; | |\ T L 4L \ -
Mende! selected \Cea p!ant L risum sativum) to carry out a large number of experiments. He
-, [Ty e chat|ar, argarism for genetic experiments should have the following features:
_- J'I' NN Ditferent Traits:
"/ ““'There should be a number of different traits that can be studied.
Contrasting Traits:
The organism should have contrasting traits. Each trait studied in pea plant had two distinct
forms.
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Example:
The trait of height there should be only two very different phenotypes i.e. tallness-and dwarfress,
DIFFERENT TRAITS AND THEIR PHENOTYPES STUDIEE-BY NiENOE [

VPhespits NN

Foundiena, Vi/rivigled

Seec: Sl 1ape

______ IYellow and-Greer-
Fl")ﬂe_ i,t_)le_lr_ [\Purplz-znd White
| Rou Shape — | Flat and Constricted
Pya-Colour Green and Yellow
_ [ BN A Flower position | Axial and Terminal
' J AN B Stem Length Long and Short
- Self-Fertilizing Plant:
The organism (if it is a plant) should be self-fertilizing but cross fertilization should also be
possible.
Life Span:

The organism should have a short but fast life cycle.
Cross Fertilization:
Normally, the flowers of pea plant allow self-pollination. Cross pollination can also be done
by transferring the pollen grains from the flower on one plant to the flower on another plant.
Mendel’s Success:
Mendel's succeeded in his work not only because he selected the right organisms for his
experiments but also because he analyzed the results by using the principles of statistics (ratios).
Q.2  State and explain Mendel’s Law of Segregation. (Understanding the Concept Q.3) (K.B)
(LHR 2016)
Ans: MENDEL'S LAW OF SEGREGATION
Statement:
“In each organism, the genes are present in pairs. During gamete formation, the genes (alleles)
of each pair segregate from each other and each gamete receives one gene from the pair. When
the gametes of male and female parents unite, the resulting offspring again gets the genes in
pairs”.
Introduction:
Gregor Mendel was a monk (priest) in Austria. He developed the fundamental prlnC|pIes of
genetics.

Selection of Plant: - NN

Mendel selected pea plant (Pisum sz ttn um) tn O3 ry 0 Jt 1 lal qe nunr')er 01 eveén?nents
Selection of Phenotype: | -

Mendel studied the inheritange'of cweed Iwape |r..t

Monohybrig Cross:.. [ ™,

He crossed o iclar t< havmu pne wntrastlng trait i.e. seed shape. A cross, in which only
one Irnt is| studled at atine,’Is called as a monohybrid cross.

1, ’-«

A J [N I\/|L id(—:l crossed a true-breeding round- seeded plant with a true-breeding wrinkled seeded plant.
P1 and F1 Generation:

The parental generation is denoted as P1 generation. The offspring of P1 generation are F1
generation (first filial).

Result:

All resulting seeds of the next generation were round.
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Conclusion: e

Mendel declared the trait “round Seeds” as dominant, while “wrinkled seeds”as recessiye: L P
Self-Fertilization of F1: ([~ % ([ JALA
The following year, Mendel planted these sezds and allavied the, hew\ pLaits 0% i it4citilize.
The cross in F1 generation r\mduces F2 qe“ \rct-orJ (»e« (n(, fi |Ia|) —

Results:
As a result; Iie ot obtaimeds, | WL | L LS
Totallseadls ~ =(7324| :.jx\

s

Rc.un U seeds, \= 3474
Wnn< ec Leeds= 1850

N AN G Round: Wrinkled
--.:'JI N 3 1
Paental ,: X Fl. X El ‘e
generation @ x J%E} 7 @ x @
l Round Wrinkled l Round Round
Fl 7y F2 Y O o
generation @ generation @ @ @ uj)’?
All Round 75% 2,500
Round Wrinkled
\v
Experiments on Tall and Short Plants:
Similarly, when "true-breeding” tall = ——
plants were crossed with "true- R : - L x '
breeding” short plants, all offspring || tomaxvisa © < 8} frirms| OX@
of F1 were tall plants i.e. tallness | | | | | |
was a dominant trait. When Gamstr, || @ 0 || cnues |QOO OO
members of F1 generation were self- | N | [ / \
fertilized, Mendel got the ratio of tall L Rr 'g:ezneration Q|0 |
to short plants in F2 as 3:1. . @ Q| %|é
Conclusion: All round ol &la
Conclusion: _ ©
Mendel concluded that the traits under d)
. 75% Round. 25% Wrinkled
study were controlled by discrete d| =
(separable) factors or genes. N Tayy
Q.3  State and explain Mendel’s Law of Independent Assortm ‘.L:.“QK Bp ,' ,: (755352~3'G£4)
S OR| ‘e | __r--5'
Explain how Mendel proved the law 1rn({3pmdel.-1t .Asmr*meqt W Ly B )
(Understandm:ue Concept Q2 | VS .- i -."-L v '. N e
Ans: EﬂrNQE_L, Lﬁ_\, QB?QE PENDENT ASSORTMENT

Statemen ' =
+The, I|Ielen cf a qc ng r)alr segregate (get separated and distributed to gametes) independently
] Ifrdf] 12 2ll&ies of other gene pairs™.
- Introduction:
Gregor Mendel was a monk (priest) in Austria. He developed the fundamental principles
of genetics.
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Selection of Plant: )
Mendel selected pea plant (Pisum sativum) to barental oy —ay |
carry out a large number of experiments. g““‘l‘“’“"“_ C\ | >‘ ST
Dihybrid Cross: YR AR\t

2 Rovnd_Yelloy | Round, Yellow

Mendel studied two contrg st ng | u a| < al ¢

time. Sud¢: h crosses dre Canladic |hvhr|1 G ro Sb°<
Selection 0f Ehenot*ﬂ;ns Vi
52 perloryiea exqperiments on two seed traits:

N seed Shape:

\/

s RrYy
F1 Generation

The trait of round seeds, (controlled by allele R), was parental dominant over wrinkled

controlled by allele r) seeds.
Seed Colour:

Yellow seed colour (controlled by Y) was dominant over green controlled by y.

Cross Fertilization of True Breeding:

Mendel crossed a true- breeding plant-that had round yellow seeds (RRYY) with a true
breeding plant having wrinkled green seeds (rryy).

Results:

All seeds in F1 generation were round yellow.
Self-Fertilization of F1:

When F1 seeds grew into plants, they were self-fertilized.

Results:

This cross produced seeds with four phenotypes.

= 315.
Round green seeds =108
Wrinkled yellow seeds = 101

Round yellow seeds

Wrinkled green seeds | 432 : =
Phenotysis Retio: | . ¢

The ratio )f *l es= of enoLypev was §:3°3:1,

cm‘lL5|on

-,___,_—_

RrYy RrYy
Fl x Fl o = L
W PN
@ @ D D @D @ D T
Gametes : I - | L = _-_. i ]
; P )

| uj (T_D
R\l) C)

[RRYY:
/E.D

O

RRYy
RrYy | rYY
RrYy | Rryy

+—— Pur

' ,\m 2ates)from| Px\) [ UL]l 1
I

D u-t
XYy |[RRYY

O | O

Rryy | RrYy

®)

RRYY | rr
Yy
nett Square

e,
~ P i .
Gamates 1‘1‘(_)m Re#y pa__r*:.'lt

\_)
= O

'l\/r°' der concluded that the two traits i.e. seed shape and seed colour, are not tied with each
other. The segregation of 'R"and 'r' alleles happens independently of the segregation of "Y" and 'y’

alleles. From this, Mendel concluded that different traits are inherited independently of one

another.
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Q.1 Differentiate between monohybrid and dihybrid cross? (K B)
(LHR 2014, SWL 2015, DGK 2015)
Ans: DIFFERENTIATION
The dlfferences between moruhybric-20d ditivbric cross are ¢s foliows:
IT&I‘III’J.IL'ILH.—
Deflnltlcn_ ______________
A cross, inwiichiorly oneltrait ig stunicdat | A cross, in which two traits are studied at a
| atime_is calied és\a monoh/seia cross. time, is called as a dihybrid cross.
fexaraple.
|1 NI Kive-Ot segregation, Mendel chose only In law of independent assortment, Mendel
shapes of seed to check his results. (Round | chose shapes and colour of seeds to check
seeded and wrinkled seeded plants) his results. (Round+Yellow seed and
wrinkled+Green seed plants)
Q.2  Define transcription. (K.B) GRW 2017
Ans: Page no 168.
Q.3  What are the total contrasting traits observed by Mendel in his experiment? (K.B)
(DGK 2014)
Ans: CONTRASTING TRAITS
There are seven contrasting trait observed by Mendel in his experiment are as follows:
e Seed Shape = Round, Wrinkled
e Seed Color = Yellow, green
e Flower Color = Purple, white
e Pod Shape = Flat, Constricted
e Pod Colour = Green, Yellow
e Flower Position = Axial, Terminal
e Stem Length = Long, Short
Q.4  State Mendel’s law of segregation. (K.B) (LHR 2015, 17, GRW 2016, 17)
Ans: Page no 157.
Q.5 Differentiate between Punnett square and checker board? (K.B) (DGK 2015, LHR 2016)
Ans: DIFFERENTIATION '

Punnett Square
setf |-=

"\.3 y
| A
‘07

Ans:

15.3 SHORT QUESTIONS

The difference between Punnett square and checker board is as follows:

The Punnett square is a diagram that is Lse
to predict an outcome of a particuldr ¢icss cr '
breeding experlmeﬁt If is parmied) afier R.¢ |
Punnett (an E=mlish .na*'rnrr avjcial 1).(%h
gametes of bdth parents! huvnc all'so Jssible
gehﬂtl,t detups are davermired.

Q3 .~ wrrmrﬂ'ﬂ
[ cheb ker, beard is tseq torcross all the
PGss? ible gémates-of onk parent with all the

'/ garnetes of other parent. In this way a

biologist can find all the possible genotypes
of offspring.

Stdie MEniCel’s law of independent assortment.

Page no 176.

(K.B)

Differentiate between self and cross fertilization. (K.B)

Page no 175.
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10.
11.
12.
13.

N 14

15.3 MULTIPLE CHOICE QUESTIONS
How many plants were used by Mendel in his experiments? (K.B)

1%,

(A) 26,000 (B) 28,000_
(C) 30,000 D) 52,000
The term true breeder means! (K2 FaR\RPRY
(A) Heterszygtus VUL B) Genetype
(C) Phencignz \ (D) Homozygous
Mendel onteined' hcvx. m anv ruund seeds in monohybrid cross? (A.B)
T 4764 : (B) 5474
W (G)Ta54 (D) 4555
" Which of the following genes will be termed as homozygous recessive: (K.B)  (LHR 2014)
(A) RRYY (B) RrYy
(C) RrYY (D) rryy
Phenotypic ratio of monohybrid cross: (K.B)
(A) 31 (B) 2:1
(C)9:3:3:1 (D) 1:2:1
Genotypic ratio of monohybrid cross: (K.B)
(A) 31 (B) 2:1
(C)9:3:3:1 (D) 1:2:1
Phenotypic ratio of dihybrid cross: (K.B)
(A) 31 (B) 2:1
(C) 9:3:3:1 (D) 1:2:1
Number of round yellow seeds obtained in dihybrid cross: (K.B)
(A) 32 (B) 108
(C) 101 (D) 315
Number of round green seeds obtained in dihybrid cross: (K.B)
(A) 32 (B) 108
(C) 101 (D) 315
Number of wrinkled yellow seeds obtained in dihybrid cross: (K.B)
(A) 32 (B) 108
(C) 101 (D) 315
Number of wrinkled green seeds obtained in dihybrid cross: (k B) L e
(A) 32 —  By108 ey (O N0
(C) 101 \ — A0S L AL o
A couple can. nroduced morg th; An ! 9°nptlf‘n“ dn‘rerel v chlldren (A.B)
(A) 60 tr illon .' A \ | (B340 trillion
(C) 70 trifficr. IR RLE (D) 100 trillion
A crozs iniwnich, hn (h2 ricter is studied at a time is called: (K.B) (GRW 2016)
\ \A' '\/cnnh /brid-Cross (B) Dihybrid cross
Y (U Text cross (D) Back cross
~ When both the alleles of a gene pair in an organism are same the organism would be for that
gene (U.B) (GRW 2016)
(A) homozygote (B) heterozygote
(C) homozygous (D) heterozygous
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15. If a homozygous tall (TT) is crossed with a homozygous short (tt), the F1 plants would be (U. B)

(A) all tall (B) 50% tall and 50% short
(C) all short (D) 75% tall and 25%short/ |~
16. If a tall heterozygote (Tt) is crossed with & short hsmczygete (i), “th: F1-offsrirg would
comprise of (U.B) . -
(A) all tall ' () 50%:tall endl 59%%6-snont |
(C) all shsi, _ L B) 1hY%iil and 25% short
17. ,(A po;smh- =n¢thnd used bo plnwllc,t an-autcortie of a particular cross or breeding experiment is
K.B
(A' RUr nett squ 1re ' (B) monohybrid cross
NI Ginstirid cross (D) test cross
J |18. z'he t)rait that appears in F1 after a cross is made between two true breeding plants is called
K.B
(A) dominant (B) recessive
(C) Monohybrid (D) dihybrid
19. Mendel formulated Law of Independent Assortment with the help of (K.B)
(A) monohybrid cross (B) dihybrid cross
(C) test cross (D) all of these

15.4 CO-DOMINANCE AND INCOMPLETE DOMINANCE
LONG QUESTIONS

Q.1 Write a note on co-dominance. (K.B)

OR

What do you mean by co-dominance? Give an example. (Understanding the Concept Q.6)
Ans: DOMINANCE

Definition:

“Dominance is a physiological effect of an allele over its partner allele on the same gene

locus”.

Example:

Round seed shape is dominant over wrinkled seed shape in cross fertilization.

Explanation: :

After the discovery of Mendel's work, scientists began _expe'r'lme,ht-s",cn"th"e g2hetizdof -

various organisms. These experimem‘r provéd'that ali thi tiaits'ins 0fg 1r.isr'. i5-do-1ot follow
Mendel's laws. For example; it was faund-tnat there dre'marly traits which are controlled by
more than one pair of genes. S m lcrI3 fo, mary tu;ts hari are mare than two alleles in a

gene paif. )| | \ .
Types of )u;mgrLO_ VLAY T

Thnre dre twa tyrms nfﬂr minance relationships.
_ ' /CG-22aminance

JI VN e "In-CompIete Dominance

- Co-Dominance:

“The situation where two different alleles of a gene pair express themselves completely,
instead of showing a dominant-recessive relationship is called co-dominance”.

Phenotype of Heterozygous:
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As a result, the heterozygous organism shows a phenotype that is different from both ;
homozygous parents.

Example:
Expression of human blood group AE;

1%,

The ABO blood group system'is ggsifreltec bvlfn ger:e 1 Thic-gene has three alleles:

| " |Bigod Group A:

The allele 1* produces antigen A in blood and the phenotype is blood group A.
Blood Group B:

The allele 1® produces antigen B in blood and the phenotype is blood group B.
Blood Group O:

The allele i does not produce any antigen and the phenotype is blood group O.
Blood Group AB:

The alleles 1* and 1B are dominant over i. When there is a heterozygous genotype of I* IB, each
of the two alleles produces the respective antigen and neither of them dominates over the other.

Genotype Antigen Produced Phenotype Relationship
yp d yp Between Alleles
1414
. Allele 1 is
or Antigen A Blood Group A ) )
A dominant over i
1B 1B
, Allele 1B is
or Antigen B Blood Group B ) )
B dominant overi |
li No Antigen _ Blood Groun O™, A lei- is, recé}él—\_n_{;
. . A N Al Gnd 18
171 Antigen A& Ant;g.e-n B ILIo a Graur, AB ! lare co-dominant

Q.2 Writeai 1ort, 01 lmun plnte dor’nnﬁ\"e \K :5
L1 ) OR
Expiain tha [\iwer‘mmehé{ of incomplete dominance with the help of example.
AVA (Understanding the Concept Q.5)

Definition:
“The situation where, in heterozygous genotypes, both the alleles express as a blend

(mixture) and neither allele is dominant over the other, is called incomplete dominance”.
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Intermediate Phenotype:
As a result of this blending, an intermediate phenotype is exnrs smd

= : \ 'l . y
o TR Y Y| \
IR
- - <
L. S-S
i \ X
I WANT
.. i Phenotype Red Pink White
W
{ Genotype RR Rr "

Example:
In Four 0 Clock plants, there are three flower colours:

e Red
e Pink
e White
There is no specific gene responsible for producing pink flowers.

Explanation:

In four O clock plant, the trait of flower colour is controlled by two alleles ‘R and r’.

e The true breeding red flower plants have RR alleles.
e The true breeding white flower plants have rr alleles.
Cross Fertilization of True Breeding:

A homozygous red flowered plant (RR) is crossed with homozygous white flowered

plant (rr).
Parental F1 x F1
generation RR X< rr
Plants with  Plants with
1 Red flowers White flower
Gametes l l Gametes
F1 Rr F2
generation generation
Plants with_ L5
Pink flowers’
=k ._.-'I _
) '.I .'-”. q.__,l '._ ll J?"a rink Pin it
O Lot -_L_H S
Result: ' U

The-h erozygous (Fur)»’\.‘ants of F1 generation produce pink flowers.
J Cdn\(lr ysiane

flower allele (R) and white flower allele (r) is dominant.
Self-Fertilization of F1:

| ““Pink is a blend of red and white colours. This result clearly indicates that neither of the red
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When two heterozygous plants with pink flowers (Rr) are crossed, F2 generation shows_,
phenotypes of red, pink and white flowers in the ratio 1:2:1. :

1%,

RT @< LN _
Q.1  How co-dominance is differsice form incsinpiete deminance? ), (K,B) (GRW 2017)
_ OR ) -
What is et dorninasice? Give an ?Xa.rn.n'e - (LHR 2014, GRW 2017, MTN 2015)
B OR
_ Dc.f'n'e_ in=cemplete dominance. (MTN 2015, DGK 2015)
J IA.“Iiu: DIFFERENTIATION

The differences between co-dominance and incomplete dominance are as follows:

Co-Dominance In-Complete Dominance

Definition

e Co-dominance is the situation where | ¢ In-complete dominance is the

two different alleles of a gene pair situation where in heterozygous
express  themselves  completely, genotypes, both the alleles express as
instead of showing a dominant- a blend (mixture) and neither allele is
recessive relationship. dominant over the other.

e The heterozygous organisms show a | e This blending an intermediate
phenotype that is different from both phenotype is expressed.

homozygous parents.

Example

e Human blood group AB e In Four 0 Clock plants, there are three
flower colours:

e Red B |
44 P ink ('l.'h-éor"'np'iet.f_- Dominance)

BRI PN \ \\ . Taere’is no specific gene responsible
A | . | , -m

for producing pink flowers

A Wilfed (b genetic bases of blood group “O” (U.B)
WM J | An:~ Page no 181.

' Q.3 Blood AB is a example of co-dominaie explain (U.B)
Ans: Page no 181.

Q.4 Blood groups A&B are example of complete dominance explain. (U.B)
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Ans: Page no 181.

15.4 MULTIPLE CHOICE QUESTIONSI '

1. The situation where two different P"eles oF & gene ogit e \;,re 3S th=r1snl\,c° rJ..lpleter IS
called: (K.B) ' I
(A) Co-demiriance UL B Quer déuniriance
(C) Inconigicie domifiante, |\ | '~ (D) Dominance

2. Whichgenoiype lep resents blood group A? (K.B)

- Tl o\ (B) I"i

| RN STy (D) I%

3. Genotype of blood group B: (K.B)
(A) IM1A (B) 1M
(C) IBI® (D) AB

4. Person with genotype-ii has blood group: (K.B) (LHR 20
(A) AB (B)B
©o (D) A

5. What will be the colour of flowers produced as a result of cross between red and white
flowered 4 o’clock plants: (K.B) (SWL 2015)
(A) Pink (B) Red
(C) White (D) Purple

6. Example of co-dominance is: (K.B) (LHR 2017)
(A) Blood group B (B) Blood group A
(C) Blood group AB (D) Blood group O

7. Phenotype ratio in incomplete dominance is: (K.B) (LHR 2017)
(A)1:3:3 (B)3:1
©1:3 (D)1:2:1 )

8. The pink coloured flowers in Four O' clock is an example of o Vi
(A) co-dominance )complete \Umlrmce | | _ -
(C) in-complete dominance ’D) |.a\r_l of lrder)eqdml A< sorunent

9. The situation.in which hetei: 02y 40 iR gal |0.yp es, Lot.. 'rhu ah eles ex;ress as a blend and
neither ¢ Ilole 14 GU Turfar.* ovir *he\o\ﬁe‘f S mncd
(A) in-cornpi efe domi |r ar.“e j (8 R (B) co-dominance

. i) - -digj |u Mlnl o (D) miss-match crosses
A J'I' 30 4, 'Whiat-is the dominance relationship between blood group alleles I*and 18?

(A) co-dominance (B) in complete dominance
(C) complete dominance (D) non-disjunction
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15.5 VARIATIONS AND EVOLUTION

LONG QUESTIONS

Q.1  Define variations. Discuss sources of variafions. (A B
Ans VARIATIONS
Definition: - — | \ ) _
“The differences among the'individtals [ofithe same-sperias are calied variations”.
Examples:, . Wy e, —
o Vauioht indsurnan heigiis Variations are also caused by
o Veriatiorsiiniskinchlourof rats different  combinations ~ of
Exclaijation; | ] chromosomes in gametes and then
Seal reproduction produces variations in the next | in zygote. In the case of humans,
antration. No two individuals resulting from separate | the  possible  number  of
ertilizations are genetically identical. chromosomal ~ combinations ~ at
SOURCES OF VARIATIONS fertilization is 70,368,744,177,664.
The main sources of variations in sexually reproducing | In other words, a couple can
populations are as follow: produce more than 70 ftrillion
Genetic Recombination: ) genetically different children.
The genetic recombination produced through crossing over
occurring during meiosis results in gametes with variations.
Mutations:
Mutations which are the sudden changes in the structure of DNA are important source of
variations. Mutations also happen during gametes formation through meiosis.
Random Fertilization of Gametes:
During fertilization, one of the millions of sperms combines with a single egg. The chance
involved in this combination also act as the source of variations.
Gene Flow:
The movement of ?enes from one population to another is called as gene flow. It is also an
important source of variations.
Different Combinations of Chromosomes:
Variations are also caused by different combinations of chromosomes in gametes and then in
zygote.
Ir){gthe case of humans, the possible number of chromosomal combinations at fertilization is
70,368,744,177,664. In other words, a couple can produce more than 70 trillion genetically
different children.
Q.2 Differentiate between discontinuous and continuous variations. (K.B) (BWP 2015)
Ans DIFFERENTIATION

The differences between discontinuous and continuous variations are as follows:
Continuous Variations

Discontinuous Variations

Phenotypes

The individuals of a population either have | e In continuous variatigrs, trie pheny tﬁe,‘i" '
distinct phenotypes, which can be easily
distinguished from each other.

from-qrieextrerne D

f S GINey.()
| Genes | T " P

— 1NN

Discontinuous  variations are |cintrelizd Hy e | 'CniinyGus rariations are controlled by
the alleles of a single gene paii, | /| MEii\_0ziRes. e

Erivironmrerical Effect

of variations,

=, Blowp irguns. “in human population, an | e
sondrgddcal

The enviror=agit has fittle effect crivthizitype | e  Continuous variations are often affected
A L by environmental factors.

———t——1—1——

I ' Example

Height: In every human population, the
individuals have a range of heights (from
very small to tall). No population can show
only two or three distinct heights.

has one of the four distinct
phenotypes of blood groups (A, B, AB or O)
and cannot have in between.

Other Examples

Tongue rolling e Weight
Person with six fingers of hand or foot o Feetsize
e Intelligence

BIOLOGY-10 186

show a comnlste, rainge ot neadureraeats = '



CHAPTER-15 Inheritance

Q3

Ans:

.| [chanactaristics of its members. In other words, there are | gifferent environments and
~ morphological and physiological variations in all populations. | they have to adapt to

Prove that variations lead evolution. .

OR - [

How would you prove that variations lead tc evoluticr? (A P\ ondestar d|'1r thy i Wpt Q.4)
VARIATIONv 1) EAD O EVOL, UATIOI\‘

Evolution: _ a»,
“Organic-egyclution_ (kiciagical evclutionl_is \tire <iiange in the characteristics of a
populaticnr species ofoxgamsn.\ over the-caurse of generations”.

Evolutioriaty, Changes:

The.evplutioriary| changes are always inheritable. The changes in an individual are not
conpidersaas evolution, because evolution refers to populations and not to individuals.

~ Process of Organic Evolution:

Organic evolution includes two major processes.
e Alterations in genetic characteristics (traits) of a type of organism over time
e Creation of new types of organisms from a single type

Theories:
The study of evolution determines the ancestry and relationships among different kinds of
organisms. Following are the two theories related to the creation of living organisms.

e Theory of Special Creation

e Theory of Evolution
Theory of Special Creation:
“The anti-evolution ideas support that all living things had been created in their current
form only a few thousand years ago. It is known as the Theory of Special Creation”.
Theory of Evolution:

But the scientific work in eighteenth century led to the idea that “living things might
change as well”.

Charles Darwin (1809-1882) proposed the mechanism of organic evolution in 1838. It was
called as “The theory of natural selection”. Darwin proposed this theory after his 5-year
voyage on the HMS (His Majesty’s Ship) Beagle. He also published a book “On the Origin of
Species by means of natural selection” in 1859.

Limitations of Darwin’s Theory of Evolution: o
Darwin’s theory of evolution was not widely accepted because of A4ack: of sirtfigient) |
evidence. _ 2 s
Modern Evolutionary Theory: — ~ | | [ 1} () 45 [ 2
Modern evolutionary theor? tegan. i= “the'late 16205 and kail ly\ 19305. Some scientist proved
that the theery of natural <elégtipn) and |/Ie,nce'|an genetics are“tne same ideas just as
Darwin had proposed: = || \ \ -

Mechanigm! cf [ Eryol, Juon 1 R

’\Imn',t ev.>r) 00”3 dation contams several variations for the
Ny

Different populations face

Natural Selection: different conditions.

“Natural selection is the process which the better genetic variations become more common
in the successive generations of a population”.

BIOLOGY-10 187



CHAPTER-15 Inheritance

Survival for the Fittest: 1A
The central concept of natural selectlon is the) evolutnqr* iy fII.‘]E‘SS of ar* i Janf raEitriess
means an organism's ability-to sur'sive an" rep;odu e Orgdm ms p oducé more offspring
than can survive and these cffsp;ing) chV in fitiess: T, hése-conditions produce struggle for
survival =1_mong. % m_o_rg‘_msm,. c_f poml_ctmn Tiie organlsms with favorable variations are
able to reprcuucrard'")é:s'-tH'n":; \variations to their next generations. On the other hand, the
-“t= ¢ the lra 1wmission of unfavorable to next generations is low.

N Se.kctlon of Variations:
The favorable variations are "selected for" their transmission to next generations, while the
unfavorable variations are "selected against” their transmission to next generations.

First Example:

Natural Selection in Rats:

A mouse population with variations in skin colour.
e Light coloured
e Medium coloured
e Dark coloured
Favourable and Unfavourable Variations:

Cat preys upon light and medium ' ,‘.,‘ ’
[ B
coloured mouse. In first generation, ﬁi .’~"'.&a¢i ‘
_ _ - ALY
light coloured mouse is preyed upon by IS I The:my;‘:’;g"
R ,_éj‘ ¥ & ! these variati nscm |
cat. Only medium and dark coloured = ) 1“5 P
. . = =7 Variations
mouse can make their next generations. l @l l
X “X % Unfavourable variations

In next generation, population again *«2/\ selected against A
contains light, medium and dark | 5 5 @ﬁfld'ﬁlfﬁf-!‘r;"o'"?mf’é:”;fg"’ VRS
-~ ) J - tra,n, nitFariditi et
coloured mouse. Cat preys upon the —h = NS _|ne.xtsen~a't.‘,',?"_x‘_ o
light and medium coloured, mous'é“: : X e j’i{  Ypfate::obie variations

|| 1
s llected against

Now only the dark coIounﬁd rIOJ.e' RN e 2 @
J L%, § % =3 @ Individuals with favourable
% s variations reproduce

make neN gﬂnﬂrat'bn lf- thid ha,g ns A
‘ Figure: Natural Selection in Rats

in many ger. .,at ans, 1he dﬂrl' oioured |
”a]caurablt vai |ax loﬂ, fiouse in the population.

efdha of Natural Selection:

As a result of natural selection, the allele that gives more fitness of characteristics (favourable
variations) than other alleles becomes more common within population. So, the individuals
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

J TeXs N What are the two major processes of organic evolution? (A.B)
Ans:

with favourable variations become a major part of population while the |nd|V|duaIs W|th

harmful or unfavourable variations become rarer.

Second Example:
Natural Selection In Moths;- L
In England the moths had twp va |auunk

Rt

o D'—rr" soloared, m)ms
o Wiite -.;or_c-ureo_rmlhe '

-E_aig-;y_ | gbl'gﬂ_énd- -Jnfavourable Variations:
) 'Tim riioths used to rest on the light coloured

" tree trunks on which white lichens had grown.
In the 19" century when industries were
established in England, the lichens on tree
trunks died due to polluted air and the naked
tree trunks turned dark. Now the white moth
variation became harmful because a white
moth resting on a dark tree trunk was easily
visible to the predatory birds. The natural
selection selected dark moths to reproduce. In
this way dark coloured moth became more

Lo A
Light Gorourpd -_’ar:'.atio 1

| Dark Coloured Variation

Light Tree Trunk Dark Tree Trunk
The light tree trunks
turned dark

Dark Tree Trunk

Dark Tree Trunk

Figure: White and Dark Coloured Moths

common and at last the white moths disappeared from population. In this case, the dark colour
variation in moth may be considered an adaptation to environment.

15.5 SHORT QUESTIONS

What is Theory of Special Creation? (K.B)
Page no 186.

State Darwin’s theory of evolution. (K.B)
Page no 186.

(LHR 2017)

Write limitation of Darwin’s theory of evolution. (K.B)

Page no 186.

When the work of modern evolutionary theory was started? (K.B) .~ =, ~=

Page no 186. — N , AR, =
- L T W

Define organic evolution? (}<B) .___:‘_

.

'H. 1 e

II '-"-. =
I'."__..__ ; | x\

Def|n|t|o.

ORoAI\fIQ_E\/ !:-.UT_O__

“Orqe fiC (‘VC-‘[,I'[I')] (blolhg.ual evolutlon) is the change in the characteristics of a population
=) J 01 Bpo c{e, ¢f drganisms over the course of generations”.

(LHR 2017, MTN 2015)

MAJOR PROCESSES OF ORGANIC EVOLUTION

Organic evolution includes two major processes.

e Alteration in genetic characteristics (traits) of a type of organism over time
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Q.7
Ans:

Q.8

v RY

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

e Creation of new types of organism from a single type.

Define gene flow. (K.B) _ - T BN [ (O 5K 5016)

Definition: _

“Gene flowid, the| mhverhe nt DF getie s one population to another”.

What/gre the F|r.un,]s-,. C.de Buffoon and J. de Lamarck in evolution? (K.B)
AN ~ C.DE BUFFOON AND J.DE LAMARCK

- Frénch biologist C. de Buffon (1707—-1788) was the first to hint at evolution. His countryman,

J.de Lamarck (1744-1829) was the first to propose a mechanism of evolution. Lamarck’s
ideas were soon rejected due to the vagueness of the mechanisms he proposed.

Define natural selection. (A.B)

Page no 186.

Differentiate between contenous and Discontenous variation.

Page no 185.

Explain Anti-Evolutiony idea or theory. (MTN 2015)
Page no 186.

15.5 MULTIPLE CHOICE QUESTIONS
Year of death of Charles Darwin: (K.B)

(A) 1880 (B) 1882
(C) 1884 (D) 1886
Year of death of C. de Buffon: (K.B)
(A) 1780 (B) 1784
(C) 1788 (D) 1790
In humans, possible number of chromosomal combinations at fertlllzatlon is: (K B)
(A) 70,368,744,177,664 (B) 75,364,644,177,664 1~ (L
(C) 71,368,744,177,664 D) 73,3687 44177, 6‘34 | | o \o2—
Which one is an example of.giscon! lI’}.JOL'S 'varmtlon’? U~ B) N
(A) Height 7N () weight
© Intel'lger CE —~ ! "’x VA (D‘ &Iood group
Which orie Isinct, an exompla oflcoriinuous variation? (K.B)
(AyHeight, | A DA™ e (B) Weight

O mliyence (D) Blood group

“~'Darwin published his book in: (K.B)

(A) 1853 (B) 1855
(C) 1857 (D) 1859

Modern evolutionary theory began in late: (K.B)
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(A) 1920 (B) Early 1930
(C) 1940 (D) 1920, early 1930 _

8. Charles Darwin proposed the mechanism of-organic evelutic: i_h: w-‘K.'.HB) =
(A) 1937 _ ' (3),1838 '
(C) 1824 ' (D) 1932

9. The antievcluficnitieas stipport the'thsary of: (KB)
(A) Special ¢rzaiion| 4 =" (B) Organic evolution
(Cy Nafura! selaciion’ (D) Evolution

[ RN Aiiiatior' i human skin color is: (K.B)

(A) Discontinuous (B) Continues
(C) Variable (D) None

11. Discontinuous variations are controlled by: (K.B)
(A) Single gene pair (B) Multiple gene
(C) Many gene (D) No any gene

12.  Continuous variation are controlled by: (K.B)
(A) Single gene pair (B) Many gene pair
(C) No gene (D) Two genes

15.5.2 ARTIFICIAL SELECTION
LONG QUESTION

Q.1  Describe artificial selection. (K.B) (LHR 2016)
Ans: ARTIFICIAL SELECTION
Definition:
“The intentional breeding between individuals for certain traits or combination of traits is
called artificial selection or selective breeding”.
The term "artificial selection” was expressed by the Persian scientist Abu Rayhan Biruni in
the 11'" century. Charles Darwin also used this term in his work on natural selection. .
Darwin’s Observations: =7 .. ARAY
Darwin noted that many domesticated animals and plants had spesial ;5IFGD(;rt':éS it \)7i'ere'-c;ex"92:i§jied .
e Intentional breeding, amorg fcividsels 'Witl! d;es'.-r"aﬁle"'f‘!“':ar_'ic;:eristics

. Désqq'ljlr_ag_ir]g the_moé‘di':-%{g Af individuals With-iess desirable characteristics
In artificidl "se'.'e_:tbh, '-hl-_lrr.ﬁnssza\u.‘- specific variations for selection while in natural
selectizn thelenvironmean: ssiects or rejects variations.
~ [ [Avantagesof Selective Breading:

\ J | Setective breeding has revolutionized agricultural and livestock production throughout the
J world. Animals or plants having desirable characteristics are selected for breeding. In this
way, many new generations with desirable characteristics are produced.

Breeds:
The bred animals are as breeds in artificial selection are called breeds.
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Cultivars: -
The bred plants in artificial selection are known as varieties or cultlvarc =541
Examples: .- : L
Numerous breeds of the following amrnals ra\ln hcer plCdUubd ['ry ariiflcl aI Selesion:”
e Sheep for wool EA e L _
e Goat for meat _
L] COV"’ fOF ||||K '._'
e Hen'for 230¢

Plant/yarieties:| | | - -
Siilerly-mary plant varieties (cultivars) @

! lheas: ween produced for better quantity T
~ and quality of: Cabbage R
* Cergals Brocéoli \ A Kale
e Fruits N

e Vegetables
Plants Varieties of Wild Mustard:

B (5

(

e Kohlrabi Further varieties \ 4',
Cauliflower
o Kale \_/Caullflower Konirab
- ohlrabi
¢ Cabbaglj_e Wild Mustrad
* BFOCF}O ! Figure: Plant Varieties Produced through Artificial
e Cauliflower Selection in Wild Mustard
15.5.2 SHORT QUESTIONS
Q.1 Define artificial selection. Give an example. (K.B) (MTN 2015, GRW 2017)
Ans: Page no 190.
Q.2  What are breed and cultivars? Give examples. (K.B)
OR
Differentiate between breed and cultivars. (LHR 2016)

Ans: Page no 190.
Q.3 Name three different plant varieties produced through artificial selection of wild mustard?
(A.B)

Ans: Page no 191.

"

a
AR
[

1. The term art|f|C|aI selectlon was exnressed! by (K.B)" ~ s [ (A
(A) Abu Rayhan Biruni — 4 3)) Fﬂ|l lbn Jso- VA Y T
(C) Jabir Bin Hayan A Muga.Bih Nasii— |

2. Abu Ravhan Ei iruni 'ntrouu"ed th arsificial seiection in: (K.B)

(A) 10" cettttery) |y UL T (B) 11 century
(C) 12" centisy | |\ ) L S (D) 13" century
3. The br=d an| rﬂa s ai's kiown as: (K.B)
j ) Sl tivas - (B) Varieties
g (C,‘ Breed (D) Recominant organism
N A 4.' The bred plants are known as: (K.B)
(A) Breed (B) Cultivars
(C) Recombinant organism (D) Sheeps
5. Plant varieties produced through artificial selection in wild mustard are: (K.B)
(A) Broccoli (B) Cauliflower
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(C) Broccoli, Cauliflower (D) Milk

ANSWERKEY;
MULTIPLE EHAICE QUBSTONSKS

4151 UNTRODUCTION TO GENETICS

=
w
@I>|> O >

15.3 MEDEL’S LAWS OF INHERITANCE

s N
D I 1011\12
13 I A FE ~ B : BE 18
19 B
15.4 CO-DOMINANCE AND INCOMPLETE DOMINANCE

g I - ID

I l
C A gl A \
8 9 _' __I_J

mwm HY‘!"‘

5.5.2 ARTIFICIAL SELECTION

B B-BEN-H
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N mm
MULTIPLE- PhG] Hﬂiﬁd

1. An orgai ﬂrw ¢ xmressen DAy: sicaiireit, auch as seed colour or pod shape, is called
its; |
KE) _ ' (GRW 2017)

J L () Geroeype (b) Phenotype

| (c) Karyotype (d) Physical type

2. An organism has two different alleles for a single trait. Its genotype is said to be: (U.B)
(a) Homozygous (b) Heterozygous
(c) Hemizygous (d) Homologous

3. In the cross-pollination between a true-breeding yellow pod plant and true-breeding

green pod plant, where green pod colour is dominant, the resulting offspring (F1
generation) will be: (U.B)

(a) ¥a green, % yellow (b) All yellow
(c) Ya yellow, % green (d) all green
4. How many genetically different kinds of gametes an individual with genotype AAbb can
produce? (U.B)
@1 (b) 2
(c)4 (d)8

5. Which of the following statements regarding genes is FALSE? (K.B)
(a) Genes are located on chromosomes
(b) Genes consist of a long sequence of DNA
(c) A gene contains information for the production of a protein
(d) Each cell contains a single copy of every gene
6. Mendel's primary contribution to our understanding of inheritance was: (U.B)
() The idea that genes are found on chromosomes
(b) Explanation of the patterns of inheritance
(c) The discovery of alleles e (o
(d) Determining that informations contained T DNA ars, fir- rwoton $ A‘nt 16503 o

7. A purple-flowered pea plant has th,v gers »tyLﬂ PR, '\,hh.h o. tire |oI|uw|ng statements
about this plant is FALSE?\ (K .B} )

(@) Its ph“m*yp e willhe-wriite flowers,

(b) It has =hama! 'ygoys daemirant’ n\f_f\

(c) Whpn hrea to, g whife- flwnered plant, all offspring will be purple flowered

. rrd) A0 the alr atesioduced will have the same flower colour allele

_- J'I' x5 p i [Cha !‘ﬁs L)ar\_/vln propose_d _that organism produce many more offspring than can

“.) “possible survive on the limited amount of resources available to them. According to

Darwin, the offspring that are most likely to survive are those that:
(a) Are born first and grow fastest (b) Are largest and most aggressive
(c) Have no natural predators (d) Are best adapted to the environment

BIOLOGY-10 194



CHAPTER-15 Inheritance

Ans:

Ans:

Ans:

ANSWER KEY)|

Define genotype and phenctype. <B)
GENQT YPt - £ IHDy PH 0 ¥bi-

Genotyge:
The specitic ¢oraninatior; of g,ene ifi.a% rdividual is known as genotype. It is of two types.

o _Hcmuzycous\Genntyg
» Het‘-\rL 2M00GS Genotype

[ F-Her’ﬂy“

The expression of the genotype in the form of trait (in our example, being albino or having
normal pigmentation) is known as the phenotype.
What do you mean by dominant and recessive alleles? (K.B)
DOMINANT AND RECESSIVE ALLELES

Dominant Alleles:
When in the heterozygous condition one allele masks or prevents the expression of the other,
it is called the dominant allele.
Example:

e “R”allele is dominant over
Recessive Alleles:
The allele which is not expressed is called recessive allele.
Example:
“r” allele is recessive for the shape of seed.
What are the homozygous and heterozygous genotypes? (K.B)

HOMOZYGOUS AND HETEROZYGOUS GENOTYPES
Homozygous Genotype:
The genotype in which the gene pair contains two identical alleles (AA) is called homozygous genotype.
Heterozygous Genotype:
The genotype in which the gene pair contains two different alleles (Aa) is called the
Heterozygous genotype.
Differentiate between natural and artificial selection. (K.B)
DIFFERENTIATION

The differences between natural selection and artificial selection are as follows:

LG 99

allele for the shape of seed.

Natural Selection Artificial Selection

Natural selection is the process by which | e  Atrtificial selection or-ggiective brﬁmn; M

the better genetic variations become more | ., means |nt&.L.9n1al bLengnq hatwesa=
common in successive generatlons ef a individuais (fol| , Cerialn “Araiis,  or
population. — 4 eomoinaticn Hfitraits,

Ans:

evolutlorhu)r process. RN |\~ .armorig Individuals with desirable characteristics.

Natural selection s nen_‘.e:sc;ry L foll [l | Artificial selsttion  id—intentional breeding

bk
Descrile the\striicture-or chromatin. (K.B)
3eei.Q. 17 {Fepic 15.1, 15.2)

Descrioe Mendel's law of segregation. (K.B)
See LQ.2 (Topic 15.3)

Explain how Model proved the law of independent assortment. (U.B)
See LQ.3 (Topic 15.3)

How would you prove that variations lead to evolution? (U.B)

See LQ.3 (Topic 15.5)
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Q.5 Explain the phenomenon of incomplete dominance with the help of example. (K.B)

Ans:  See the Q.2 of (Topic 15.4) .
Q.6 What do you mean by co-dominance? Give an example. (K B) e

Ans  See the Q.1 of (Topic 15.4)
_MIE&ﬂllwm
- CORUETERIEE -

\A’Or(l’('NG OF DNA

J ; ||
i | | -
.."'.:.f s:.".‘ .
I . |. ’ e
¢
) 5 |I {| _
b J | I ..... .
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CHAPTER-15 Inheritance

SELF TEST

Time: 40 min ) Maxris17Zh

Q.1  Four possible answers A, B, C and D to_each questior-a+? g,l\ er., .uark the .eoiract
answer. A
(6x1=6) - .
1. How many tynes of nucleotnde» arg prw ent in DL\I/-\I (KB
AL T O L) 8)2
©3- VYT )4
2 [N “THE e ritiae breed means: (K.B)
J VA (Aj Heterozygous (B) Genotype
(C) Phenotype (D) Homozygous
3. Genotype of blood group B: (U.B)
(A) 1A1A (B) 1M
(C) 1BI® (D) AB
4. The specific combination of gene in an individual is known as: (K.B)
(A) Phenotype (B) Genotype
(C) Gene (D) Allele
5. The anti-evolution ideas support the theory of: (K.B)
(A) Special creation (B) Organic evolution
(C) Natural selection (D) Evolution
6. An organism's expressed physical trait, such as seed colour or pod shape, is called its: (K.B)
(A) Genotype (B) Phenotype
(C) Karyotype (D) Physical type
Q.2  Give short answers to following questions. . (5>_<2:,10‘,
(i) What is P1 generation and F1 and F2 generation? (K.B) . <™ | [~ Voo
(i) What is albinism and its genotype? (A:3) . -_ A\Ne RN AN ]
(iif)  Give some example of traits in ..\U'n? r.'" ('<"B)" '_ \
(iv)  Define it c,ornp!ac ’ﬁof’n.nan X ('«g B)\ .
(V) What is th tkory 01 speg i) ¢ I’Latlon7 (K.B)
0.5 ’\rs.mr“\o f)nuwmg guestions in detail. (5+4=9)
' J (a) . Déscri-be Watson and Crick model of DNA. (K.B)
(b) Why did Mendel select pea plant? (A.B)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

the students.
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CHAPTER-16 Man and His Environment

16.1 LEVELS OF ECOLOGICAL ORGANIZATION . T

Q.1
Ans:

LONG QUESTIONS|JESNaE

Write a note on components of an ecosystem.| (KB} \ o4 VAR 2014)
COMPENEN S OF AN EMO Y STEM

Definition: . -
“The self-suiticient_upit—ef \ari/environment that-is"iormed as a result of interactions
between itgbioti¢ commi umy arg d the abiotic-components is known as an ecosystem.”
Examples:
3 [|Pond!
w4 Lake
» ~Forest
Parts:
An ecosystem comprises of two basic parts:
e Abiotic components
e Biotic components
Abiotic Components:
“The non-living factors present in ecosystem are called abiotic components”.
Examples:
The important non-living factors are:
Light
Air
Water
Soil
Basic elements
e Compounds
Biotic Components:
“All the living parts (organisms) of the ecosystem are called as biotic components”.
Classification:
Biotic components are further classified as:
e Producers
e Consumers
e Decomposers
Producers:
The producers are the autotrophs present in an ecosystem. These organisms are able—t01™
synthesize complex organic compounds (food) from morganlc ravy "“a'rencls PI‘C&J e.s
form the basis of any ecosystem. :
The minerals, which are released by- f‘ecompo«erc, are ed a nume ;s by the r).oduces

Examples: et
Producers include: A

o Pidﬂ IS} = WV
o Aigze | 3 \
e Phptogyrithetid bacte o

Terves rial Eicosystem:
In'l:¢%r iefiial ecosystems, plants are the main producers.

[, Atuatic Ecosystem:

In aquatic ecosystems, the main producers are the floating photosynthetic organisms
(mainly algae) called phytoplankton and shallow water rooted plants.

Consumers:

The consumers are heterotrophs. They cannot synthesize their food and so depend upon
producers for food.
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Examples:
Consumers include:

e All animals -
e Fungi | |
e Protozoans
e Many of the bacteria
Major Conswimers of Ecosystens:, pt =
The animalsiars thieg'majsr cmsn mare o er‘ocjutems. They are further classified as:
e HerLivolgs .
e _Carnivores ]
Herbivores (2cirnaiy Consumers):
; J NN 'IH_ erirrals that feed on plants are called herbivores. The herbivores are the primary
| = consumers. They feed directly on plants or products of plants.
Examples:
e Cattle
o Deer
e Rabbit
e Grasshopper
Carnivores:
The animals that feed on other animals are called carnivores.
Types:
The types of carnivores are as follows:
e Primary carnivores
e Secondary carnivores
e Tertiary carnivores
Primary Carnivores:
Primary carnivores (secondary consumers) feed on herbivores.
Examples:
Fox
Frog
Predatory birds
Fish
Snakes
Secondary Carnivores:
Secondary carnivores (tertiary consumers) feed on primary carnivores.
Examples: —
e Wolf =2 (A
[ OWI . 'l ~ A LY . ' .:- i .._ 3 e
Tertiary Carnivores: ' o
Tertiary carnivores feed on ¢ elond uy "arr.norp) Tertmy sakn: vo ed are not eaten by any
other animals-They are a!:f\ calied tof carn. Ve res.
Examples.' | | . 7y L \
e Lion|| VAL U
.0_ Tiger'

- J W 'Decompmers or reducers break down the complex organic compounds of dead matter (of

n4 s~ plants and animals) into simple compounds. They secrete digestive enzymes into dead and
decaying plant and animal remains to digest the organic material. After digestion,
decomposers absorb the products for their own use. The remaining substances are added to
environment.

Examples:
e Bacteria
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e Fungi

16.1 SHORT QUESTIONS

Q.1 Differentiate between ecosystem and ecology. (K.B)
Ans: DIFFERENTIATION

The difference between ecosystem aind 2colecy is\as fellcvy:

lr"l‘f“\‘l!l\lm _

e The stuay ! of the iiiteirelatiorship | he' se!f=sutficient unit of an environment
between - grganisms | janc e thialt | that is formed as a result of interaction
environmant .sca‘le1 acolggy:.! between its _biotic community and the

_ abiotic components are known as an
ecosystem.

P [ 1ercnuate between population and communlty’P (K.B)
[ % (MTN-15, SWL-14, BWP-15, DGK-14, LHR-16)

AIiS: DIFFERENTIATION
The differences between population and community are as follows:
Definition
e A group of the organisms of the same | ¢ All the population that live in a_habitat
species inhabiting a specific geographical and interact in various ways with one
area at a particular time is called a another are collectively called a
population. community
Example
o Thﬁ human population in 2010 is 173.5 | ¢ Forest community
million.
Q.3  Define biosphere. Write its range. (K.B) (LHR 2015)
Ans: BIOSPHERE
Definition:

“All ecosystems of the world together form the biosphere. It includes all the ecosystems of the
lanet earth.”
he biosphere makes a thin layer surrounding the planet earth.

Range:

1osphere range from the floor of oceans to the tops of the highest mountain. It is about “20”
kilometer thICE

Q.4  Define ecosystem. Give example of natural and artificial ecosystem? (K.B)  (GRW 2014)

Ans: Page no 198.

Q.5 What are abiotic components of ecosystem? (K.B) (MTN 2015, LHR 2016, GRW 2015)
Ans: Page no 198.

Q.6 What are biotic components of ecosystem? (K.B)(DGK 2015, LHR 2016, MT"-2015, GPW 2uL \;
Ans: Page no 198. — [

Q.7  What are producers? Give example’? (KB, AR e AT, ZUL4)
Ans: Page no 198. -1 A A

Q.8  Write the names of produc?r in rer“c stiial-an aquatrr ecowsfems (K B) (DGK 2014)
Ans:  Pageno 198 -

Q9 Whatis “opdumm' Gi ve e ample\(\ E) (DGK 2014, SWL 2015)
Ans: Page no 150, 192 1
Q.10 What arelred rcer 57, Qive :\dmple (K.B) (BWP 2014, SWL 2015)
Ans: REDUCERS
e 21N Degtrnodeers or reducers break down the complex organic compound of dead matter (of
. J [ % plesitstand animals) into simple compounds.
- Example:

Many types of bacteria and fungi are the principal decomposers of biosphere.
Q.11 What are omnivores? (K.B)
Ans: Page no 206.
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10.

11.

12

16.1 MULTIPLE CHOICE QUEST QL Sl

A group of organisms which can |ntc=rbreed froelv inmgture-and preduck fertile ‘et springs:

(K.B) . .
(A) Commurity WY \ _(E_J Fonuiaticn~
(C) Biosghern | ' 15)"Species
All populatinns r‘)ll=cf|\,e['v -|c Lalled . (K.B) (GRW 2013)
T Specied . (B) Biome
W |(E) Ceminunity (D) Ecosystem
~ An example of artificial ecosystem: (K.B)
(A) River (B) Ocean
(C) Rain forest (D) Aquarium
Thickness of biosphere: (K.B)
(A) 10 Km (B) 15 Km
(C) 20 Km (D) 25 Km
Interrelationship between organisms and environment is called: (K.B) (LHR 2015)
(A) Mycology (B) Ecology
(C) Physiology (D) Morphology
Which one is not a biotic component: (K.B)
(A) Producer (B) Consumer
(C) Decomposer (D) Air
The consumers that feed on plants: (K.B)
(A) Omnivores (B) Carnivores
(C) Herbivores (D) Insectivores
The first trophic level is made up of: (U.B)
(A) Consumers (B) Producers
(C) Herbivores (D) Carnivores
Man is: (K.B) 4
(A) Omnivore (8) Carnivare—~ "\ %/ | -
(C) Insectivore _ ) D) Hfeibivory AN
Humanisa__ consurmier) (15715 ARIR TR
(A) Prmury ' \ "*'x \ @ Sacuridary
(C) Tertiagy!, | VoL = (D) Quaternary
Allthe eccasys*er ! 01 the- Nurld together fromthe . (K.B) (LHR 2016)
R ROpUintisn - (B) Blsphere
./ (Cj Cummunity (D) Habitat

Study of the relationship between organism and their environment is called: (K.B)

(LHR 2016, GRW 2017)
(A) Histology (B) Ecology
(C) Genetics (D) Anatomy
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Q.1
Ans:

_ %O -
Describe flow of energy in-an ecocvste... (K B

In an ecssy: tem, erergv as Wul %S ‘macerials iravel from one trophic level to the next.
Trophic 4 ‘od) leveiis the level'at whick arrorganism feeds in food chain. The first trophic
level is mide of procuers; ithi» 5etond of primary consumers and so on.

love of Enelgv

THb Aow o energy in different trophic levels of ecosystem is unidirectional.
] After death

Producers Herbivores [
Solar Chemical Chemical Chemical Chemical
Energy Energy Energy Energy Energy

in in in
Photosynthesis Organic Food Organic Food

Body Activities Body Activities Body Activities Body Activities
Figure: Energy Flow in an Ecosystem

Source of Energy:

The sun is the primary source of energy for all ecosystems.

Energy in Producers:

Producers get solar energy and transform it into chemical energy by the process of
photosynthesis. They store this energy in their tissues and also transform it into mechanical
and heat energy during their metabolic activities.

Energy in Herbivores:

The energy in producers’ tissues flows to herbivores when producers are eaten. Herbivores
transform it into mechanical and heat energy during their metabolic activities and store the
rest in their tissues.

Energy in Carnivores: s
Carnivores eat herbivores and get energy. They also use it for thelr booiy m,hlv-f_tier;' Ane, staie !

the rest in their tissues. . A N et
Energy in Decomposers: _ i \ ™
After the death of producer> c,nd C",'.a liniers; tt £ e1efg v stnred |n trelr tlssues is used by
decomposers: LY .

Law of ° hermmfpmm" L™ \ :

The storaye and e><per dnrure of snéi gy in an ecosystem is in accordance with the basic law
of ther nody1 antigs.,

Sufererit:
|=
. | “BEx=ergy can neither be created nor destroyed but can be transformed from one form into another”

Energy within Ecosystem:
In an ecosystem there is:
e Constant flow or transfer of energy from the Sun through producers to consumers
and decomposer.
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e A significant decrease in useful energy during transfer of energy at each trophlc

level. ,
Q.2  Describe flow of material in an ecosystem. (K.B) o [ [
Ans: ELOW OF MATERIALS |~ w5
The material flow from one fmplc |tV(—‘J to,t!". Nt oy)m 2Ny of fnoc. cr airis and food webs.
Food Chain:

“A food ghain'is a Series o, crgin srr» withis ar) eccsystem, in WhICh each organism feeds
on the one-efoiel imd Is'f fed ny tiﬂe oresfterit”.

J_'

| W —— ‘ e —o‘-‘ﬁ S

Grass Grasshopper Sparrow Hawk

Figure: A Simple Food Chain

e The base of food chain is always formed by a plant (producer).
e |tiseaten by a primary consumer, which is preyed upon by a secondary consumer.
e The secondary consumer may be eaten by a tertiary consumer.

Representation:
A food chain, can therefore, be represented as:

Producer — Primary Consumer - Secondary Consumer — Tertiary

Nutritive Interaction:

A food chain involves a nutritive interaction s ew* —

among the biotic components of an ecosystem. \M; Lizard @ p-
/' {

Usually there are 4 or 5 trophic levels. I Grasshoppe™ ok
L —> .

Shorter food chain provides greater

available energy and vice versa.

Food Web: Grass
“A network of food chains which are
interconnected at various trophic levels”.

Explanation:
In nature, food chain is very complex, as

an organism may be the food source of
many other organisms. Thus, instead” of a L

simple linear food chain, thele is A=t liks Hrubture)d mrmc-d by tHese mterllnked food
chains. Such -“terconnermd fooa chainy *of e},tlw,[y makefood web—

Q.3 Writea ‘10:& on eamogr—al p; ramm\ e (GRW 2017)
OR
Explair wnat CJO ﬂi-u mt al, h w ;he pyramlds of number and biomass.
T Fs)] '_ mr (Understanding the Concept Q.1)
!-HQJ. Ju___ ECOLOGICAL PYRAMID

A J [ Deilnition:
‘|7 “A representation of the number of individuals or amount of biomass or energy present in
various trophic levels of a food chain.”
Explanation:

In 1927, Charles Elton (an English ecologist) developed the concept of ecological pyramids.
Observation of Charles Elton:
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Q.1

Ans:

Q.2
Ans:

023
Ans:

* lor_linaividuals per unit area at various
" trophic

N

Pyramid Of Wumbers:

Explanation:

He noted that the animals present at the beginning of food chain are abundant in number
while the animals present at the end of food chain are fewer in number

Types:
Ecological pyramids are of three types.

e Pyramid of Numbers_— A
e Pyramid of Biomass | | /| || [

° P/I’cl ."( Of Fllb oy LT { 'Y .l.-..

The two ¢re grvu balow:
{Th29raphic rspresentation of the number

levels are called pyramid of
numbers.”

Haw® 5
(Tqti) ryc:. asul eri/ \ &
&
k i v
L S»a SWs ]
| (STe=idary consumers/ /}
P
Snails
(Primary consumers) . . . \

w55 48 8%

Pyramid of Numbers in an Ecosystem

cwmj/ﬁﬁﬁﬁﬂﬁﬂﬂﬁ

Figure:

Usually, producers are present in large number,
secondary consumers are fewer, and so on. So,
the producers are of smallest size but maximum
in number, while the tertiary consumers are
larger in size but lesser in number.

Pyramid of Biomass:

“The graphic representation of biomass
present per unit area at different trophic levels
is called pyramid of biomass”.

Biomass:

“The total amount of living or organic matter
in an ecosystem at any time is called biomass”.

Explanation:

In a terrestrial ecosystem, the maximum

primary consumers are in lesser number, and

TERTIARY
CONSUMERS

3

SECONDARY
CONSUMERS

b

PRIMARY
CONSUMERS

1
)

)

éi
L3

Figure: Pyramid of Biomass in an Ecosystem

biomass occurs in producers, and there is progressive decrease in biomass from lower to

higher trophic levels.

16.2 SHORT QUESTIONS
Define trophic level. What are first and second trophic levels? (K B) (LHR- 9015 §wr R )

TROPHI
Definition:

.l'

First Trophic Level: 1 N

Trophic (food) level is the IeveI at whiTit an orqanr:n feeU |n fcou cnarn

e The first trophlc level sm.rd« rfpoogcers

Second T r(“rhrl e

State law of tner mody nann \A B)

LEVEL

i~

\ [ =
\I._.-';.-

| —_

--.--.-:.

J -.'

P

The secora iropniz Iavel isimice rﬁ‘ nriaaiy consumers

“LAW QF THERMODYNAMICS

.\.mure 2y

Eriergy can neither be created nor destroyed but can be transformed form one from into

another. Energy in an ecosystem is in accordance with the basic law of thermodynamics.

How law of thermodynamics is used in energy expenditure in an ecosystem? (A.B)

LAW OF THERMODYNAMIC
In an ecosystem there is:

IN ECOSYSTEM
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e Constant flow or transfer of energy from the Sun through producers to consumers and
decomposers.

e Asignificant decrease in useful energy during transfer of Phergy desa h trophic I=VP‘

Define food chain. Give example. (K-B)
| (LHR2.2016,27, GRV 2016, MTH 2015, BWE 2014, 15, SWL 2014, 15)

Page no 203.

Define Fsed Vifeb. Giveexample. iK\B, ", ' (MT2015, SWL2014, 15, GRW 2014, DGK 2014)

Page no 282 . :

How fooa Ci]c in car) te leprévented? (K.B)

Rage.n¢ 203.

| Defineet rJiuglcal pyramid. (A.B) (LHR 2015)

i$:./Page no 203.

Define pyramid of number. (A.B) (LHR 2013)

Page no 204.

Define pyramid of biomass. (A.B)

Page no 204.

16.2 MULTIPLE CHOICE QUESTIONS

Which one is the primary source of energy? (K.B)

(A) Moon (B) Mars

(C) Sun (D) Mercury

A network of food chains which are interconnected at various trophic levels: (K.B)
(A) Community (B) Population

(C) Species (D) Food web

Who developed the concept of ecological pyramids? (K.B) (LHR 2013)
(A) Charles Darwin (B) Charles Elton

(C) Charles Brown (D) Charles Asker

16.2.4 BIOGEOCHEMICAL CYCLES

Q.1

Ans:

LONG QUESTIONS

Write a note on carbon cycle. (K.B) (Understanding the Concept Q.2) (LHR 2015, 17, GRW ule)
CARBON CYCLE ==\

Definition: AT AN (¢

“The biogeochemical cycle-in V\hl h _.,oubOE-]' f-‘.0\,:/s _'bex«weer. 'the o'r"ga'nisms and the

enwronment” }

Carbon (‘yb ) I‘ a DP"..“..[ cy ie I..I t.\erb'“ tiat C.lrbu'll is returned tO atmosphere as soon as
it is remaGsis 3

Exglanathon

. rE3arkon alorh i<! tive prmC|paI building block of many kinds of biomolecules. Carbon is
| BN fodnu 's'graphite and diamond in nature. It also occurs as carbon dioxide in atmosphere.

“~'Sources of Carbon:

Major source of carbon for the living world is carbon dioxide present in atmosphere and
water. Carbonates of Earth’s crust also give rise to carbon dioxide.

Fossil fuels also contain carbon like:
e Peat
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e Coal e
o _ T\
e Natural gas — - IOVNVU Y
w'*, Vo[ A SB -
e Petroleum —\ N I | ro \o—=—
[ R | |y ". '. % \ .ll"' N
Photosynthesis: ( ) A ATV “‘\ f — ’H

The major process that bnn«qs ur"lDOf]lfl"OI'Lﬂ \1. movphe*’e o Waf-er' into living world is
photosyrrsf..xe,sr Prodicers:, tqke It Carnen x%Odee-ﬁom atmosphere and convert it into
organic ca w’lapour'adw i-,n r.hL,S wc;y “ea u_mbec,umes a part of the body of producers.
Carbon ir Arimals | V-
- ] 1l hlw"\lel bow eq arsfood chains and is passed to:
] x‘,_] ““Herbivores
T e Carnivores
e Omnivores
e Decomposers
Respiration:
Carbon dioxide is released back to

environment by respiration of
producers and consumers.
Decomposition:

It is also released by the
decomposition of organic wastes and
dead bodies by decomposers.
Combustion:

Burning of wood and fossil fuels also
adds large amount of carbon dioxide
in atmosphere.

Disturbance of Carbon Cycle:

The balance of carbon cycle has been upset by human activities such as:
e Deforestation
e Excessive burning of fossil fuels

Figure: Carbon Cycle

P ""'""-'-\..%'u
Consequences: _ T rr."-."f.
As a result, the amount of carbon dioxide in atmosphere is increasing; ¢ qwe.rag \ (| Jau
— --\.-"" o \\l _I' "-,__.-_"-_;.M._.-""
e Greenhouse effect — Ty ,I.--.,fl ~\ \\ [ (O _3 O™~
e Global warming \ "u-fl f" __ \ \ \ I'-. |\ A\ I". ) |I "
NP IlI oL A B N Il____.I
Q.2 Writea note on nltrogen cyllle, ,'KeF_) j -. '.x_ goL (LHR 2015)
| |
What are-me d w‘ei.e?]t ',»to gé s- oﬁ*%ee’n cycle'? (K.B) (Understanding the Concept Q.3)

Ans: \ 1) \ ,
Iy J f-:l:ljll(‘n' Y ]
-x\‘f ﬂw‘ﬂ\ﬂ h _J“ J t*"e 'r'iow of nitrogen between the organisms and environment”.
‘"~ " Occurrence:
Nitrogen is an important component of many biomolecules, like:
e Proteins
e Nucleic acids (DNA and RNA)

(I

-

BIOLOGY-10 207



CHAPTER-16 Man and His Environment

e Atmosphere is the reservoir of free gaseous nitrogen .
Living organisms cannot pickup this gaseous nitrogen directly from atmsasphere excentfor
nitrogen fixing bacteria. It has to be converted into nitrates to Seutilized by plants.

gT_G_° DEAN _:Rggiil_ﬁlgzh
Nitrogen cycling involves sey, eHI stagns
o Fhrm atipr-ei nirates
e Adsimilation| |
o [ Denitificatioh '

| g nation'si Nitrates:
1t is done by the following ways:

Nitrogen Fixation:

The conversion of nitrogen gas into nitrates is called nitrogen fixation. It occurs in the
following ways.

Atmospheric Nitrogen Fixation:

Thunderstorms and lightning convert atmospheric gaseous nitrogen to oxides of nitrogen.
These oxides dissolve in water and form nitrous acid and nitric acid. The acids in turn
combine with other salts to produce 'nitrates'. It is called as atmospheric nitrogen fixation.
Biological Nitrogen Fixation:

Some bacteria also have the ability to transform gaseous nitrogen into nitrates. It is called
biological nitrogen fixation. Some of these nitrogen fixing bacteria live as symbionts and
many are free-living.

Industrial Nitrogen Fixation:

Nitrogen fixation is also done in industries. In industrial nitrogen fixation, hydrogen is
combined with atmospheric nitrogen under high pressure and temperature. It produces
ammonia which is further converted into ammonium nitrate.

Ammonification and Nitrification:

Ammonification:

“The breakdown of the proteins of dead organisms and nitrogenous wastes (urea, uric acid
etc.) to ammonia is called ammonification™.

It is done by ammonifying bacteria.

Nitrification: -
“The process of conversion of ammonia into nitrites and nitrates is ca'!:—r;, nif‘r'rf_icatiﬁ,r.."

It is done by nitrifying bacteria”. - N o \a-
Formation of Nitrites: i \ e

First, ammonla is converted mtu nu. 1°s b/kantelnl k@
"\.ItIOSOI’}‘OQdS AL LA :
Formaticii nf Nit ratefs ' \

The nitrites are then { ow=| e |nto nitrates by other bacteria like:

O o e Nitrgibacter

. |Assimilation:

“The utilization of nitrates by organisms is called assimilation”.

Explanation:
The nitrates formed by the processes of nitrification, are absorbed by plants and are utilized
for making proteins etc. Animals take nitrogenous compounds from plants.
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Denitrification: e
“The biological process in which nitrates and nitrites are reduced to Imtr Syen. gas p?_—; .f_'.--_-,; ‘ L
denitrifying bacteria is called denltrlflcatlon” ..;:; | .f",:-_ k A%
Explanation: T\ VYRR R\RRERA

By this pracesa, nltroqen '°JeIumed 1€, aifnosp! nele.

ExcessN".demt |a|cat;0rL r°0 J 8480 1°r ity ”énd is stimulated by:

__Water Ioggmg R )
Ly |La(k f Adeation
kJ|| Jk“':] U Accumulation of organic matter in the soil.

[ ]
- i
o
Y

A ) 1 0‘_ '- Nitrogen in Atmosphere
o )

Biological N-fixation
by symbiotic bacteria

Nitrates

Denitrification
by denitrifying
bacteria
Ammonification
by ammonifying
bacteria

Nitrification by

Nitrifying bacteria

Biological N-fixation
by free-living bacteria

Atmospheric N-fixation

Figure: Nitrogen Cycle

16.2.4 SHORT QUESTIONS L~ e\
Q.1  Write a note on biogeochemical cycles. (K.B) AN 20 RS
OR T “'“::\\ [ | _a-'":-j \ I.-I'xl:"_—_"_:'\"'"")
.-'\-\. I| IIII _I—"ill IIII- 'II IIII :;-'_.]I Ill ""-x Il I."'\-\._ t .--J'\.\. _.ll "':l
Define blogeochemlcal cyclﬂs (KB}.‘” ' If S 00U L Y J(UHR 2013,14, GRW 2014)
1 \ Y = | L=
- \ | !
Ans:  Page no 205} \ AN’ B
AT - '. '. '.". “&\. A
Q.2 Writea nr)te m- -nt:. qem leaum K. B) (LHR 2016)
H"_" '% ] | | |1 __I!. II___'. L OR
ATV RN N
RI I"‘,Jfl \Y | WA 'Jat is meant by nitrogen fixation? (K.B) (LHR 2017)
.

OR
Define atmospheric nitrogen fixation. (K.B)

OR
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Ans:

Q3

Ans:

Q4

Ans:

Q.5

Ans:

Q.6

Ans:

What is industrial nitrogen fixation? (K.B) (LHR 2014) .
Page no 207. ¢ :
Differentiate between nitrification s deritrifization. A . (GRW 2016)

- - DIEFERENTATLON
The differsace Letwizen nitritication and ceniwification is as follows:

‘l‘hlm Denitrification

2| e eracess—or conversion of ammonia | e The biological process in which nitrates
and nitrites are reduced to nitrogen gas by

.Nio nitrites and nitrates is called
nitrification. It is done by nitrifying denitrifying bacteria is called
denitrification.

bacteria”.
Write ways to convert nitrogen gas into nitrates? (K.B)
Page no 207.
How balance of carbon cycle has been upset by human activities? (K.B)
BALANCE OF CARBON CYCLE
The balance of carbon cycle has been upset by human activities such as deforestation and
excursive burning of fossil fuels. As a result, the amount of carbon dioxide in atmosphere is
increasing, causing the greenhouse effect and global warming.
What is the effect of excessive denitrification? (A.B) (GRW 2017)
EFFECT OF EXCESSIVE DENITRIFICATION
Excessive denitrification reduces soil fertility and it is stimulated by:
e Water logging
e Lack of aeration
e Accumulation of organic matter in the soil

16.2.4 MULTIPLE CHOICE QUESTIONS

Excessive denitrification soil fertility. (K.B) (LHR 2014)
(A) Increase (B) Reduces

(C) Bad (D) Finished

Which one cycle is a perfect cycle in nature? (U.B) —

(A) Carbon (B) Oxygen _—.~—= % |

N |

(C) Nitrogen _ (D), \\lafe _
The greenhouse effect and gl(,bd\farnn care dubto he.'|rcrense ..|tl‘eroncentrat|on of: (U.B)
(A) Sulpha _' e~ u {B) Carben dioxide

(C) Water: npovs VL \ — (D) Oxygen

Ammonia, is. corrvor ted nh hitrites by: (K.B)

(A Sréptgnoneus (B) Penicillium
| % [(CLNitropacter (D) Nitrosomonas
"~ The biological process in which nitrates and nitrites are reduced to nitrogen gas: (K.B)
(A) Ammonification (B) Nitrification
(C) Denitrification (D) Assimilation
Naturally found in graphite and diamond: (K.B) (LHR 2016)
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(A) Nitrogen (B) Carbon
(C) Oxygen (D) Hydrogen -
7. The total amount of living matter in an ecosystem at any time:iscalleo (.E) (LHR28i7)
(A) Food web : (B} Feadicriain C '
(C) Energy . (1D)'Eiiomass

HMM'L\WLEHEE_

Q.1  What/(lo you e b y cumpetltlon? Give an example.
~ | (KLY Undessianding the Concept Q.4) (GRW 2016)
| | Al ' COMPETITION

In ecosystems, the natural resources e.g. nutrients, space etc. are usually in short supply. So
there is a competition among the organisms of ecosystem for the utilization of resources.
The competition may be intraspecific or interspecific.
Severity of Competition:
Intraspecific competition is always stronger and more severe than interspecific competition.
Need of Competition:
Competition helps in maintaining a balance between available resources and number of
individuals of a species.
Competition in Plants:
Plants also show competition for:

e Space
e Light
e Water
e Minerals
Q.2  Define predation. Explain with examples. (K.B) (Understanding the Concept Q.4)
Ans: PREDATION
Definition:
“It is an interaction between two animals of different species or between a plant and an animal”.
OR
“The relationship between predator and prey is called predation”.
Explanation:

e The organism attacks, kills and feeds on other organisms is called predator.
e The organism that is being hunted upon is called prey.

Examples:

All carnivore animals are predators. Some examples of predat fm are| g ve" Delow:!
e Frog preys upon mosquito . _ \
o Fox preys upon rabbiz | NSRRI EE

There are some examples whigrg pred rur 1S .wreyed ur‘m 5y a secorid predator and then the
second o 1e i, preyea tpon by i tnird.predaior. -

For exam; e, fro ¢ (fredator 1) is me,eu upon by a snake (predator 2) and the snake is preyed
upon b al_ e@g]le_(*)red atcr 85
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. ] F,
} )
AV ANl
RVE AR AY
w oo Y

~ Carnivorous Plants:

.-.-" ""'.--\..u
A L
i ._._,-._ I-'_.--\.\.'hlllllll
Advantages: A f"L‘ Ll JJ' | LW
e Predation keeps the prey pooulatlon .lndqr ,h'nvk asO c‘;\'\t(}’qmilnt~—ﬁ'1 ar -'*(,oi'i;glcal
balance. = W A\ (WY
o Humans benefit fron'- thlc II’-:'tG‘I‘”'“lIOh n ‘nn th@’lOUlt% cbntro* r*f weeds and pests.
o Im 01( er tr‘ wﬁefeL pﬁsts in a%ore-a“* thelmpfedators are released there.
Q.3 Whatis pal.a' iim «pla*r’ |fs two types with examples (K.B)
\ b -L__, (Understanding the Concept Q.4) (LHR 2016)
w -\“ PARASITISM
-~ fx |D1%fj
.;:.\_.I \ | \ n.uon
oo “Adtype of symbiosis between members of different species, in which smaller partner

Snake-greys

_. uponifrciz
e

w=" " Lion preys
upon zebra

1LJ [ .1 [ Figure: Examples of Predators and their Preys

Certain plants are carnivorous and live as predators. Such plants live in the areas where
minerals and other nutrients are lacking. They feed on insects to fulfill their nitrogen
requirements. These plants have mechanism to attract insects. For example, they secrete
sweet nectar that attracts the insects searching for food. Their leaves are also modified to
capture the prey.
Examples:

e Pitcher plant

e Sundew

e Venus flytrap

Pitcher plant Sundew Venus flvtrap |

(parasite) derives food and shelter from the body of larger partner (host) and, in turn, harms
it is called parasitism™.
TYPES OF PARASITISM
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There are two types of parasitism

e Temporary Parasitism Y N T

e Permanent Parasitism . N ,' | \
Temporary Parasitism: _ ~ Al TW OANT [\o~
In temporary parasitism, {he|parasite, soerds moct of lits lifb_cycle as independent free-
living oraanisins. Only.2. part, of/it3 rlFe C\;Clr) dis speni as a parasite. Some common

temporaly Faragites of haraid, are: \\ S
. Lepcq RN T
R BeL| bu'}

~ Permanent Parasitism:

In permanent parasitism, the parasites spend their whole life cycle as parasites. Some
examples of permanent parasites are:

e Disease causing bacteria
e All viruses

Types of Parasites:

Parasites may also be classified as:
e Ectoparasites
e Endoparasites

Ectoparasites: Figure: L eech (An Example of Ectoparasite)
“The parasites that live outside i.e. on the surface of host's body and get food from there are
called Ectoparasites”.
Examples:

e Mosquitoes

e Leeches

e Lice
Endoparasites:
The parasites that live inside the body of host
Examples:
e Bacteria Ascaris Tapewo i .
e Viruses . '.'d'k_.:_._____._F_l']__ﬂe _n.Jo.aawsyes:_ gl
e Tapeworm s VNN
o Ascaris RAYZARu! R\ '
. Enmmoe“” RalY! ‘x\ A

Endoparasites.

and get food and shelter are called

e Pl 1sm')o.-lum BARY
Pau:’Sf_ICl Ian'fs

. ,J \ - ] Sl Nevlets are para5|tes on other plants. Parasitic plants grow
A TA TN speC|aI types of roots called (haustoria) into host body and suck
the required nutrients from the vascular tissues of host.

-
Example: Figure: A Parasitic Plants and

Cuscuta plant which is also called dodder: its Host Tree Trunk
Survival of Host and Parasite:
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Q.5

Ans:

Host can survive without parasite, but parasite cannot survive without host.
Q.4 Write a note on mutualism. (K.B)
Ans:

(Under=t' ndlng the Conee p Wn
MUTUALISM S | | o
Definition: ( ": PRI 1RR! W S '

“The type of svmbiotic |nter ac |rn i V\.hlch botn oa .ner r‘f Gitferant species get benefit
and nelther s I’aa. ried r—*ailed myhk is! n O

Figure: Termite, with Protozoan in its Gut Figure: Bacteria in Root Nodules

Examples:
e Termites and Protozoan

e Bacteria and Plants
Termites and Protozoan:

Termites eat wood but are not able to digest it. A protozoan lives in its intestine. It
secretes "cellulase’ enzyme to digest the cellulose of wood. In return, the termite provides

food and shelter to the protozoan.

Bacteria and Plants:

The nitrogen fixer bacteria Rhizobium live in the root nodules of leguminous plants like

pea, gram etc. The bacteria obtain food and shelter from plants while in return they fix_.—-",

gaseous nitrogen into nitrates for the plant which is required for theis- L.kow;th (0 )\ |

Explain commensalism W|th exampla (K '3) a (\ L :
i 1. ':-’ \ L ". ".I II". I_i',(Uﬁ’.
.---'.l - ',II ”@MWE-MS;:\I_:‘}_SJ Fh_._j__ -_: W |-
Def|n|t|dnx -._'“’, \ rl"-l '“x\_' A
“Itis a ty")e Of 7) m!pros s-m Vatiich one partner is benefited
Jhlfajtlpe o*hm is! Irisither benefited nor harmed”.

Figure: An Eplphvte Orchid

e Epiphytes __Plant Growingona Tree Trunk |
e Sucker Fish
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Q.1

Ans:

Q.2

Ans:

Epiphytes:

Epiphytes are small plants found growing on other
larger plants for space only. They absorb water and
minerals from atmosphere and prepate thei: cwn-foud
The larger plants are neithsivbeneiited ror harmediin
any way.

Sucker I |sn .

Sucker fish, atahis t¢ he ‘autface of sharks by its

Figure: A sucker fish attached with shark

sucrel.| Inithis V\a/ the-shark provides easy transport to the sucker fish to new feeding

o [grofiids

16.3 SHORT QUESTIONS
Describe different interactions in ecosystems. (K.B)
INTERACTIONS IN ECOSYSTEMS

In all ecosystems, there are many kinds of interactions among living organism i-e.
Intraspecific interaction and interspecific interaction.

Some important interaction among living organisms in ecosystems are given below:
e Competition

e Predation
e Symbiosis
e Parasitism

e Mutualism
e Commensalism

Differentiate between intraspecific and interspecific interaction?
(K.B) (LHR 2015, 17, GRW 2017)

DIFFERENTIATION
The differences between intraspecific interaction and interspecific interaction are as follows:

Intraspecific interaction Interspecific interaction

Definition
e The interactions between the members | ¢ The interactions between the members of
of the same species are called different species are called interspecific
intraspecific interactions. interactions.
Example s, e __;'.{
e Competition e Predation S P N 931
Q.3  Define predation. Give example. (k E) -fL-R gols 16 L, G R/vu01( NI 2015 BWP 2014)
Ans: Page no 210. \ .
Q.4  Define symbissis. Write l'rs dlf‘erem tytes (L< By, - (LRH 2014, GRW 2017)
Ans: DA e YIARIGSTS
Definition: VAL \

“A -rei tionship bat\ G members of different spe01es in which they live together for
onge or stjotter-periods of time, is called symbiosis”.

AR TYPES OF SYMBIOSI
' Symb|05|s is of three types:

e Parasitism
e Mutualism
e Commensalism
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Q.5
Ans:

Q.o
Ans:

Q.7
Ans:

Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

How carnivores plants are predator? Give examples? (U.B) (LHR 2013) §
CARNIVORES PLANTS

Certain plants are carnivorous and live as predators Such plants IV(“"l the, ar)és wher
minerals and other nutrients are Iacklng ainey feed on-insetts b [fuifii their-iitrogen
requirements. These plants have mecitanism ) attraut inseits, For\exarnple, they-secrete sweet
nectar that attracts the insects szarchig fortond, Thair leaves are AlsG rhodified to capture the

prey.

Examples.
e - Pitcher plant'
| R [Skrideiv-—
-» ~Venus flytrap

" What are temporary parasitism and permanent parasitism? (U.B)

Page no 211, 212.

What are ectoparasites and endoparasites? (K.B) (DGK 2014, LHR 2013, GRW 2015)
Page no 232.
Define mutualism. Give example. (K.B) (GRW 2016)

Page no 212, 213.
How Rhizobium bacteria and leguminous plants are mutualistic in interactions? (U.B)
Page no 213.
Define commensalism give one example. (K.B)
Page no 213.
What is the relationship of honeyguide bird and badgers? (U.B)

RELATIONSHIP OF HONEYGUIDE BIRD AND BADGERS
The honeyguide bird feeds on wax and the larvae present in honeycombs. It flies around
looking for honeycombs, but it is not strong enough to open the comb. Badgers are large
mammals that feed on honey. When a honeyguide bird goes to find honeycombs, the badger
follows it. When the bird finds a honeycomb, it calls the badger. Sometimes the bird has to
stop and wait for the slow-moving badger. After reaching there, the badger opens the
honeycomb and both of them eat their foods together. This relationship is the best example of

mutualism.
16.3 MULTIPLE CHOICE QUESTIONS

Types of symbiosis: (K.B)

A1 (B) 2
©)3 (D) 4
Plants show competition for: (K.B) _ N =2 L=
(A) Space — (BjLicht— {7~ \N\ N | (&0
(C) Water D) Allofithese’ | | ° -
Which one is an ectoparasnm (l RIEARIE
(A) Leect | |~ L B LiverTluke
©) Tapev sarm| ' A \ — (D) Ascaris
Examole »f %toﬁarayte i K.B) (LHR 2015)
A Asdariy )L e (B) Entamoeba
@ ics (D) Plasmodium
"~'Parasitic plants have special roots called: (K.B)
(A) Rhizoids (B) Adventitious
(C) Tap (D) Haustoria
An example of carnivore plants is: (K.B) (LHR 2014)
(A) Rose plant (B) Mosses
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Ans:

Q.2
Ans:

(C) Pitcher plant (D) Ferns

Small plants found growing on the other larger plants: (K.B)
(A) Lichens (B) Parasites

(C) Epiphytes (D) Barnacies
Large mammals that feed or honel’: !K B4

(A) Lions ' (E}) Badyers

(C) Deer,—, / \ {D) Zeerss

An examiais bf endgparatite is:T{KB)

(A) Mosquitae | ' ' (B) Leeches

(oY Ascaris || ' (D) Lice

(LHR 2017, GRW 2017)

16.4 ECOSYSTEM BALANCE AND HUMAN IMPACT

LONG QUESTIONS
Write a note on global warming. (K.B)
OR
What is global warming? Describe its causes. (K.B)
GLOBAL WARMING
Definition:

(LHR 2017)

(GRW 2017)

“The increase in the temperature of the earth due to the accumulation of greenhouse gases

is called global warming”.
Causes:

The addition of greenhouse gases in atmosphere increases the temperature of the Earth.

These greenhouses gases are:
e Carbon dioxide
e Methane
e QOzone
Reflecting Back of Solar Radiations:

These gases remain in the lowest part of Earth's atmosphere and do not allow solar
radiations to reflect back into space. As a result, heat remains within the Earth's

atmosphere and increases its temperature.

Effects:
Due to global warming:

e Polar ice-caps and gIaC|ers are meltng fa°+e. tiv an mt t| me tak Pri f(,. nely-ice Iayers

to form. \

e Sea water is also exp: mdl ng causi; 1g se1 I.=veL, 0 rlss
o Eue 1 Inekiiga glaciais, rive O\.E’ﬂOV‘, ahd Cause floods.
Describe Jraennuu el leffect. Vi<, B)
i " GREEN HOUSE EFFECT
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Definition:
“The term 'Greenhouse Effect' refers to the
phenomenon in which certain gases called
greenhouse gases trap heat in the atmosphe|e
Escape of Heat: -
These gases act like the g.as, i i"g"’e'erﬁou;'e,
which dessinot allow-tiie, inrier heat o eszapi.” |
When suitight! ieazies the surfece~of the-Zarth,
much of | it} energy is tranzformed into  heat
aneragy The, ' Eaith: surface reflects this heat
o[ entigy tavvads space as infrared radiation. The
-_]. | Igreenhouse gases trap infrared radiation and Fiqure: Greenhouse Effect
' send it back to Earth.
Green House Gases:
Some important greenhouse gases are:

e Carbon dioxide

e Methane

e Nitrous oxide

Increase Concentration of Greenhouse Gases:
Since 1800, there is remarkable increase in the amount of the following gases in
atmosphere:
e Carbon dioxide 30 %
e Methane Doubled
e Nitrous oxide 8%
Q.3  Describe adverse effects acid rain. (K.B)
Ans: ACID RAIN
Definition:
“The rain consisting of sulphuric acid and nitric acid with pH range of 3 to 6”.
Formation of Acids:
When rain falls through polluted air, it comes across chemicals such as oxides of sulphur

and nitrogen. These chemicals interact with water vapors in the presence of sunlight te-.—-,

form sulphuric acid and nitric acid. These acids remain as vapors at hlqb telroeratu.'rc 4L

"'\.

Oxides of Sulphur + Water — Sulphuic =1cr1 | _,L- i N R e .

Oxides of Nitragen + \w/a e \Il ri ctic‘d A RS
pH Level: = \

As tempera’rllre falls the auc;s 05gm i condeme m*n |n.|l.IId fori and mix with rain or

snow, on *”m Wi y d“m, n o th\ v‘-ah\{uq iakes rain acidic with pH range of 3 to 6.

.'\u
— 1 '_.'-I |
ININUNA
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AN INN L ADVERSE EFFECTS OF ACID RAIN

J | N Saine of the significant ill effects of acid rain are:

A= Destruction of Nutrients:
Acid rain destroys the necessary nutrients present in the waters of rivers and lakes. Acid
rain washes nutrients out of soil.
Lowering pH Level:
It also lowers the pH of water. Most of the aquatic animals cannot survive at this pH.
Damage to Trees:
It damages the bark and leaves of trees and harms root hairs. Leaf pigments like
chlorophyll are also destroyed.

Corrosion:

Metallic surfaces exposed to acid rain are easily corroded.

Loss of Strength:

The following products lose their material strength or disintegrate easily due to acid rains:
e Fabrics
e Paper
e Leather

Damage to Building Materials:
Building materials are weakened with acid rains because of the formation of soluble
compounds such as:

e Limestone
e Marble . L~
e Dolomite D |:.:_._ - ~\ .H:! \j: [gR
B N - '-\.: -\._x I| __.-._. .I. ) |_~ I"\_ S -_-__.
e Mortar i A e -.‘H J 1 o Y gl

e Slate ( *, |\ ARRIRARE
Damage to Historical Moniimente: 7/~ — 14 |} 1} | L0
Acid rain is :}(ﬂngerous for hsmrwa nmnulrpert.{_ E ﬂundlng ol ramous Taj Mahal has
been cor'fofleda “rany p*ace) (*ALe ac'= rais

Q4 ertear.otﬂ '_m dehues*arlcrn (Kb

Ans: \ .= DEFORESTATION

B | |
0\ J | 1| AN ThHz 2 ciearing of forests by natural causes or humans is called deforestation”.
i Causes:
Large areas of forests have been cleaned for:
e Agriculture
e Factories
e Roads
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Ans:

Rail tracks
Mining

Humans cut trees for getting wood (Iumber) which is-then use d for niaking sL L HiTes
and for heat production.
Humans prey upon forest arizaals whichiars the| predqtors of many insect pests. In

Flgocis
Dioughts

‘Landslides

Soil erosions

Global warming

Loss of habitat of many species
Q.5 Write a note on overpopulation. (K.B)

Population:
“A group of the organisms of the same species inhabiting a specific geographical area

(habitat) at a particular time is called a population”.

World Population:

OVERPOPULATION

this way, insect pests qlex tr0\ Torests ay eating-ine “hisuts and Spreading diseases.

Effects:
The effecis ¢t detorestation include:-

When the industrial revolution started some 250 years ago, the world population

was 600 million.

Now the world population is almost ten times at 6 billion.

The population will grow to 8 billion by 2025.

Reasons:

The following things have contributed in population growth:

Better health facilities
Lowered mortality rates

1981 85,096,00 1999 ~334,750,0¢
1984 92284301 2062 /[ T4‘1§c§ ES_'
1987 59! _2_2 0 | 4008 155,772,000
LY _"L(‘_. ,773 :obﬁ. 2008 166,111,487
'159'3 ' 116,444,165 2009 169,708,303
1996 125,409,851 2010 173,510,000
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2015 189,000,000

Figure: Pakistan Population Growth 1"3 "
T3.66%

-

= 3.05%

2.69%

Q6  Write anots-cn urbanization. (A, B) RS RS - &g

Ans: L LRERANLZATION 2.05%
Definitioin: ' VT ‘ \

“Thn G ovunq \of ditissis céied urbanization”. 32
o ][RR - o 25
i J AN enple move from rural areas to cities in search of: 22.5
' e Better jobs 17.8
e Education opportunities
e Higher standards of living
Problems for Government:
If there is rapid urban growth, the governments
find it difficult to provide even the basic facilities like: Figure: Urban Population
(Yoage)

28.3

8671861
010Z-8661

[S61
1961
1L61
1861
8661

Health
Education
Shelter
Water
Electricity
Urban Poverty:
Most of the migrants in cities do not find good jobs and become the part of urban poor.
Overcrowding:
There is overcrowding in schools, hospitals etc. The slum areas increase in number and
people living there are at greater risk of diseases.
Global Problem:
Urbanization is a global problem and cannot be stopped but it can be managed.
Urbanization in Pakistan:
The current level of urbanization in Pakistan is about 32% which is not hlgh by gIobaI
standards. - ) AR ATRY
Planned Urbanization: — < ) Vool _' =
A planned urbanization can solve many problems. o N ] T | e —
e The cities should have thick giaen belts|in their & eround ngs 10 contrf*' pollutlon
e The open spaces in citis shoiid bereser) /ed'thiotigh | Toning cnd land plans.
e The urban spread -out shoyid/a’ sc, le 0. 1tr7 les:,
o U uimatron nf- pulnllct arisp W ir s*eau ‘afindividual transports also proves effective
Wf, ty mena 4@ urkarizaiicn.
L\ ORT QUESTIONS
Q.1 v /m* are lhe th*‘ea ent impacts of human on ecosystem? (A.B)
T ([ || [ E YSTEM BALANCE AND HUMAN IMPACT
' J' A The mteractlons among organisms and between organisms and the abiotic components of
their environment produce steady and balanced ecosystems. Biogeochemical cycles also
maintain the balance in ecosystems by recycling natural resources so that they do not deplete.
Humans try to modify environment (e.g. cutting of trees) to fulfil their needs. This has upset
the delicate balance in ecosystem and nature as well.
Some of the human impacts on the balance of ecosystems and nature are:
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Q.2

Ans:

Q.3

Ans:

Q.4

Q5

Ans:

Q.6

Ans:

Q7

Ans:

Q.8

Ans:

Q.9

Ans:

Ans;
Y YA D anied urbanization can solve many problems. The cities should have thick green belts in
~'their surroundings to control pollution. The open space in cities should be reserved through

Global warming

Acidic rain .
Deforestation )
Overpopulation - | |
Urbanization

What are causes of defores. a‘uor"’ RBY

Page no 218

What ara caises o Hrbdnua |0""? \A B

Page no 2119

How p annedur bar.nzahon can solve many problems? (U.B)
PLANNED URBANIZATION

zoning and land plans. The urban spread-out should also be controlled. Utilization of public
transport instead of individual transports also proves effective way to manage urbanization.
How much the population of Pakistan in year 1993, 2010? (K.B)
Page no 2109.
What do you mean by IPCC? (K.B)

IPCC
In 1990, the United Nations established intergovernmental Panel on Climate Change (IPCC).
It provides scientific advice to the world leaders on issues like the build-up of greenhouse
gases and its prevention. According to IPCC, Earth’s surface temperature has increased ~
0.2°C per decade in the past 30 years.
What do you know about Maldives Survival? (K.B)

OR

What is the threat for Maldives due to Oceans? (K.B) (GRW 2016)
MALDIVE RVIVAL

Scientists fear that the sea level is rising up to 0.9cm a year. Rise in sea level has worst effects

on coastal countries. Most of the islands of the Maldives are less than 1 metre above sea level.

It is estimated that within 100 years, the Maldives might become uninhabitable and the

citizens would be forced to evacuate.

What are the effect of global warming? (A.B) (LHR 2016)
Page no 216.
What is greenhouse effect? (K.B) (GRW 2017)
Page no 216.

16.4 MULTIPLE CHOICE QUESTIONS

Average sea level rising in a year: (K.B)

(A) 0.6 cm (B)0.7cm A R PR, e
(C)0.8cm \D (O L e N TN W b
Since 1800, the amount of cafibon GizYide In afrnosphers hasii mcreac up to: (K.B)
(A)20% . RYFAR (E)‘ 59— -
(C)30%;( )\ |\ — - N\ \ |\ (D)-35%
Clearings+ 5t ’rm“ts Dy nalura c.ampw. humans is: (K.B)
(A) Deforgstation | | | | (B) Afforestation

- (RG] Eorestaticn . = (D) Acidic Rain

b 'IPL C-vas established in: (K.B)

“~(A) 1990 (B) 1992

(C) 1996 (D) 1998
Increase in Earth’s temperature for the last 30 years. (K.B)
(A) 0.1°C (B) 0.2°C
(C)0.3°C (D) 0.4°C
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~
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11.

12.

13.

14.

15.

16.5 POLLUTION ITS CONSEQUENCES AND CONTROL

Q.1

Ans:

Height of the most of the islands of the Maldives is less than above sea level: (K.B)

(A) 4 meters
(C) 2 meters

Acid rain contains: (K.B)
(A) Sulphuric acid

(C) Sulphuric acid, Nitric acd
pH of acigi¢ réin ranges wom: (KB,

(A) 1to 4-
(©)2to5

Efecls of fef creua' oriinclude: (A.B)

| (A Fic o
_(CY Soil erosions

Population of Pakistan in 1981: (K.B)

(A) 107,975,060
(C) 92,284,301

Population of Pakistan in 1984: (K.B)

(A) 107,975,060
(C) 92,284,301

Population of Pakistan in 1996: (K.B)

(A) 116,444,165
(C) 134,790,000

Population of Pakistan in 1999: (K.B)

(A) 116,444,165
(C) 134,790,000

Population of Pakistan in 2009: (K.B)

(A) 173,510,000
(C) 166,111,487

Population of Pakistan in 2010: (K.B)

(A) 173,510,000
(C) 166,111,487

Definition:

“Any undesirable change m hA JOTRWAT a
water angi imd that, ...Ly havmfall

pollution?
Exglanation

_ -') Leter ife:, | huran somety is becoming more and more dependent on technologies and
[ o i (JJ 1i€s. l'echnology and industry are making the life easier and convenient for humans
““'but are also contributing towards the pollution of environment.

Pollutants:

The substances that actually cause pollution are called the pollutants. They may be the
industrial effluents, domestic waste, medical wastes etc. Pollutants are of two types i.e.
biodegradable and non-biodegradable.

(B) 3 meters
(D) 1 meters

3)\rlitsic acid
() Hyaregen
B)2106
(D)3 106

(B) Droughts
(D) All of these

(B) 99,953,232
(D) 85,096,000

(B) 99,953,232
(D) 85,096,000

(B) 125,409,851
(D) 144,902,409

(B) 125,409,851
(D) 144,902,409

(B) 169,708,303
(D) 155,772,000

(B) 169,708,303
(D) 155,772,000

LONG QUESTIONS

Describe different types of pollution. (K.B) _

_—

POLLUTICN

cheraical o hiologicar
affect livinglorganisms and natural resources is called

1%,

N |

characteristics of air,
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Types of Pollution:
e Air pollution
e Water pollution i
e Land pollution ' i N
e Noise pollution S
Q.2 Writea note on air pollution. (k<. B } (& ..del .anmg the - sncept Q.6)

Ans: Al L VAL R_tgn__TloN
Definitior:: '\
“The.¢hian! ne'nfc ’)*‘,JOSItIOI’] of air by the addition of harmful substances is called air
RO s potuton
J | %' “JMajor Issue:

Air pollution is one of the major environmental issues of today.
Harmful Substances:
The harmful substances causing air pollution may be:
e Industrial gases
e Automobile gases
e Particulate matter
Sources:
All sources of air pollution are related to human activities.
Combustion:
Burning of coal produces a lot of smoke and dust whereas burning of petroleum produces
sulphur dioxide.
Air Pollutants:
In addition to these, air pollutants include:
e Carbon monoxide
Carbon dioxide
Nitrogen oxides
Hydrocarbons
Particulate matter
e Traces of metals
Industrial Air Pollution:
Different industries produce air pollution in the following way:
Fertilizer Industries: P
Fertilizer industries release: e[~ AL
e Oxides of sulphur T\ L AT A BN (oo~ T
e Oxide of nitrogen LA \ ' -
e Hydrocarbons YA
e Particulate matier | Y 4| |
e Fiztring ' \ L O
Thermal Lmjustr est
i heu mal indi. strids-are coal based and their pollutants are:
. _III b | ~Fiy ash
e Soot
e Sulphur dioxide
Textile Industries:
Textile industries release:
e Cotton dust
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Nitrogen oxides

Chlorine

Smoke

Sulphur dioxide

Steel Industries:

Steel industries release:
o Carppnmongxiue
e Caixcn dioxide
e - Suwliur dinxide,

| p [Pheno!
_» ~Fluorine
e Cyanide

e Particulate matter

EFFECTS OF AIRPOLLUTION

The effects of air pollution are as follows:
e Global Warming
e Smog Formation
e Acid Rain
e Ozone Depletion
Global Warming:

Global warming is one of the consequences of air pollution.

Smog Formation:

Smoke + Fog = Smog

When pollutants like hydrocarbons and nitrogen oxides combine in the presence of
sunlight, smog is formed. This is a mixture of gases. It forms a yellowish-brown haze

especially during winter.
Effects of Smoqg:
The bad effects of smog are:
e It hampers visibility during winter.
e |t causes many respiratory disorders.
e |t causes allergies as it contains polluting gases.
Acid Rains:

The air pollutants like sulphur dioxide and nitrogen oxides react with water in the

atmosphere producing acid rains.
Ozone Depletion:

The upper layer (stratosphere) of the atmosphere has ozone-{< ;\ vieh| cr a':obrhs LJLF? iIs art -
(UV) rays present in the sup's radiation, {Fovever,

‘he ar palictants  like

chlorofluorocarbons (CFCs) destr«,wthp 0zor€ niosec'es| and' sojbieak the ozone layer.
Ozone holes are created which per; nit J Y, ra /sty rua{rh the' Earths-surface. The UV rays

increase | ﬂt Lemppratu.va anaGelsy C‘ ISQ SKin (,df‘f“-*I’S
- I CONTE TR_L

For effective coritror of air! mhuuon it is important to create public awareness about the ill-
Ff=r t5 of air ,wlh'l ail. Air pollution can be controlled by the following ways:

y lAt Hiestation:
““The establishment of new forests by planting on non-forest areas is called afforestation.

Forests are effective means to control air pollution because plants can filter and absorb air

pollutants.
Modification of Industrial Effluents:

The air pollutants coming from industries should be passed through filters and other
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Q.3

Ans:

devices, so that the particulate matter is removed before the waste gases are released out. .
The smoke producing units should have long chimneys to take the polluting-gases fnr 200y2
and then disperse over a larger area.
Industries should also invest for solar cooker° or for produeizia bis qoﬁ
Environment Friendly Fuels:
Lead-free fuels should be usad\in autsinobiles, ‘:ml‘arly uhrur free fuel should be used in
coal-based ingisstry to reduce pcltution by sulphui dioxids
Write a note oy ,mtpr pellttion. (i.3)" (UnderstandingtheConceth.6)

\ WATER POLLUTION

Def_IQ':mn

T llange inithe composition of water by the addition of harmful substances is called water
pog] aiEon”.

< Sources of Water Pollution:

Following are the sources of water pollution:

Sewage:

Sewage is one of the major pollutants of water. It contains organic matter and the excreta of
human and other animals. Organic matter encourages the growth of micro-organisms which
spread diseases.

Industrial Wastes:

The wastes of industries (acids, alkalis, dyes and other chemicals) are disposed in nearby
water bodies. These wastes change the pH of water and are harmful or even fatal to aquatic
organisms.

Hot Water:

Certain industries release a lot of hot water from their cooling plants. It results in heating up
of water bodies and kills aquatic life.

Fertilizers and Pesticides:

Fertilizers and pesticides enter into water bodies with the rain water flow and the ground
water by seepage. These chemicals remain in water for a long time and can enter food chains.
They cause a number of diseases in animals.

Oil Leakage:

Oil tankers and offshore petroleum refineries cause oil leakage into water. Qil floats on the
water surface and prevents atmospheric oxygen from mixing in water. So, aquatic animals
begin to die due to oxygen shortage.

Heavy Metals:

Some heavy metals e.g. lead, mercury, arsenic and cadmium also make the water pollllted Y

Such metals can be present in the water, released from industrial and urse J ama_
EFFECTS OF WATER, POLLUTION ", %, | | 7

Water pollution severely affects the health of hebrie, OV AN e

The following are major effezts ofvvﬁ‘ pollution: vy -

Eutrophication: PRI -

The enrichment -&f \!_\rav;er W _th {né.@an'it nusiients like nitrates and phosphates is called

eutrophlcatmu TR

Aloal Gloems)

'Inl,.‘a/vam fertlllzers contain large amount of inorganic material (nutrients). When

'seniage and fertlllzers reach water bodies, the nutrients present in them promote algal blooms
(excessive growth) there. Rich algal growth leads to increase in the number of the

decomposers. Decomposers use the oxygen present in water and it results in the depletion of
oxygen. Algal bloom also reduces the light reaching the lower layers in water.

Food Chain Contamination:

The non-biodegradable water pollutants may stay in water for long times. From water, they
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Q4

Ans:

enter into small organisms, which are fed upon by fish. The fish in turn are fed upon by Iand ;
animals including human.
Epidemics: - ™
Organic pollutants in water facilitate theigiowth g germs. “Such/ flo IUiPd vatercauses
epidemics like cholera, gastroenteri tls etc..
Effect of Heavy Metals: R -
If water vt siuch heavyinataledis.giver, to ‘alant,ths metals enter the vegetables that grow
on these ghants.| huci cdniarnnared veneraties are harmful for human health. Following are
the adversz éffects of Heayy nietas: -

¢ | Reduce gignsn and development

», Cause cancer

"o Damage to nervous system
Effect of Mercury and Lead:
Mercury and lead can cause:

e Joint diseases such as rheumatoid arthritis

e Diseases of kidneys

e Diseases of circulatory system and nervous system

CONTROL OF WATER POLLUTION

Public Awareness:
Public should be made aware of the dangers of water pollution.
Sewage Treatment:
Before releasing the sewage into water bodies, it must be purified through sewage treatment
techniques.
Industrial Waste Treatment:
Industrial wastes should also be treated before they are released into water bodies.
Write a note on land pollution. (K.B)
LAND POLLUTION

Definition:
The change in the composition of soil by the addition of harmful substances is called land
pollution.

Importance of Land:

Land (soil) is an important resource as it is the basis for the growth of producers In fhp
recent times, soil has been subjected to poIIutlon - - '
Sources of Land Pollution: L\ I
Following are the main sources of Iar*u nollut] or AWMy e
Pesticides: \ = \RERIRREEE

The pesticides-used |n aqur‘uiture hnvo c1 3 |cels tnat mv i5soil for ung times.
AC|dRan< Ve Y - b '

The acid i@ihy cnc nce’fhu pH Uf S’)Ir making it unsmtable for cultivation.
Garbrf’_ \ ! )

q L1= Fip et olif'and other C|ty garbage lies scattered in soil in the absence of a proper disposal

sy:iern

Polythene Materials:

Materials like polythene block the passage of water into soil and so decrease the water-
holding capacity of soil.

Industrial Wastes:
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v

Many industries produce harmful chemicals which are disposed of without being treated.

Nuclear Wastes: : .

Improper disposal of nuclear wastes also causes radloactlve M,s an "e.:. ro rcman ir sn" fotq

long time. AR T u ’ r

Improper Sewerage Svsten VBB RN RN

Open latrires m villages-arid gorne naris §i citics are-also the source of land pollution.
QlLB’ L Q=L AND POLLUTION

Disposal ¢ cf WWastes:|
o [[Taprelsnenid He suitable and safe disposal of wastes including nuclear wastes.
T Resyciing:
' ' Non-biodegradable materials like plastic, glass, metals etc. should be recovered and recycled.
Less use of Inorganic Pesticides:
Inorganic pesticides should be replaced by organic pesticides.

16.5 SHORT QUESTIONS
Q.1  Define noise pollution? (K.B)

Ans: NOISE POLLUTION

Definition:

“Unwanted, unpleasant and annoying sounds are termed as noise. Noise is also considered as
a form of pollution™.

Effects:

Immediate effects of noise pollution are annoyance and aggression and the long term
effects are hearing loos, depression, hypertension etc.
Q.2 In which country harmful effects of UV rays visible? (K.B)
Ans: EFFECTS OF UV RAYS
The harmful effects of the UV rays are visible in the
countries such as Australia and New Zealand where the rate of ?
skin cancer is higher than the other regions of the world. Q_‘

-l N

Q.3  Explain Kasur Tannery pollution control project. (A.B) = ‘E-AA = |
Ans: TANNERY POLLUTION CONTROL PROJEQ .5 -'H' "‘_ Vo 'u_

There are more than 200 tanneries {industsy \whare Taw skin s, tn aeted “J,n ike 'leather)
operating in Kasur city. The ingastry dnacﬂargca 9000 ¢ umc rne ers ¢f vivaste water daily into the

nearby water bodies. This water contains/ngay/y\re: aI and ke omvc a pdrt cf tne underground water.
In 2003, anr rev_saeuved that' [v\,c{;hnm Gf resiGeits and 72 percent of tannery workers
suffered caricel, infeqtiong of ihe r?i -or 10ss of eyesight. These showed that the drinking
water was contamlnated witl, 224, mercury and chromium.
_ Ihli Rafiston Javiiarient and the United Nations Development Programmed (UNDP)
J 'I' w4 b laurlciéd the Kasure Tannery Pollution Control Project. The project has established and
) = " effluent treatment plant, chromium plant and a solid waste disposal site.
Q.4  What are pollutants? Give example. (K.B)

Ans: POLLUTANTS
Definition:
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“The substances that actually cause pollution are called the pollutants”.

Example: .
May be industrial effluents, domestic waste and medical waste are-sf ifs ¢<ample.

Q.5 What are the types of pollutants? (K.B)
Ans: ' ROL LU TANTS

The types of nollutants are as fo‘luvw

e Biddegradable

e Noi- BLooﬂqrcdibl
Q.6 _Def.n poilu’ nn K B)
rrc._ Paly ) 218

J | G.7 "' Define air poIIution. (K.B)

Ans: Page no 222.
Q.8  Write the two sources of air pollution. (A.B)
Ans: Page no 222.
Q.9 How air pollution relates to human activities? Comments. (U.B)

Ans: AIR POLLUTION AND HUMAN ACTIVITIES
Air pollution are related to human activities.
e Burning of coal produces a lot of smoke and dust
e Burning of petroleum produces SO It will harm the environment.

Q.10 What are air pollutants of fertilizer industry? (U.B) (LHR 2013)
Ans:  Page no 223.

Q.11 Define smog. (K.B)

Ans: Page no 223.

Q.12 What are the effects of smog? (A.B)

Ans: Page no 223.

Q.13 Define acid rain. (K.B) (GRW 2015, BWP 2014)
Ans: Page no 217.

Q.14 Differential between deforestation and afforestation. (K.B) =

Ans: DIFFERENTIATION =1 -
The difference between deforestatlon and affarestation is as. foiiewss, | |

lﬂll[llwm

Deforestation means clearirig’ of oo e&t< l*y| ANfforestetior! means lthe establishment of
natural causgs or humans:—, '\ \/ 1\, neveferest by planting on non-forest areas.

-

Q.15 Define thieterns buti t)pm‘almn ‘(K\TB\

Ans:  Pageno 2251 '\ |

Q.16 ~iw/hat are ¢ au&ec cE Iand pollutlon’> (A.B)
J FRis nFabﬂm 226.

¢ 17'- What are control measures of land pollutions? (A.B)

~Ans: Page no 226.

Q.18 Write side effect of tanneries in Kasur city (A.B)

Ans: SIDE EFFECT OF TANNERIES
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Ans:

1.

In 2003, a survey showed that two-thirds of resident and 72 percent of tannery workers suffered
cancer, infections of the kidney, or loss of eyesight. Tests showed that the drinking /ater e, ¢~

contaminated with lead, mercury and chromium. . ™
Q.19  Write names of some heavy metals. (K.B) | |
HEAVYMETALS
Some heavy metals are given Eeléw,~7 |
o Meilry YA
e Aiznic'
o _Cadmijum
(& Lead
16.5 MULTIPLE CHOICE QUESTIONS
Non -biodegradable materials like , , should be
recovered recycled. (K.B)
(A) Plastics, Glass, metals (B) Plastics, metals, pesticides
(C) Plastics, metal, Fertilizes (D) None
Improper disposal of nuclear wastes also causes radioactive substances to remain in soil
for a . (K.B)
(A) Shorter time (B) Longer time
(C) Not a shorter time (D) None

3.

4.

6.

7.

9.

10.

12.

Kasur Tannery industry discharges
nearby water bodies. (K.B)

cubic meter of waste water daily into

(A) 7000 cubic meter (B) 8000 ¢.m

(C) 9000 c.m (D) 10000 c.m

In 2003, a surrey showed that two-thirds of residents and percent of tannery
worked suffered cancer, infection of Kidney etc. (K.B)

(A) 70% (B) 72%

(C) 73% (D) 75%

Mercury and lead can cause, diseases: (A.B)

(A) Rheumatoid arthritis (B) Disease of kidney

(C) Circulatory system (D) Rheumatoid arthritis, Disease of kidney
Steel industries release: (K.B)

(A)CO (B) CO,

(C) SO, (D) CO, CO,, SO,

Textile industries release: (K.B)

(A) Cotton dust (B) Chlorine

(C) Cotton dust, Chlorine (D) Cyanide -

Thermal industries release: (K.B) s R LA
(A) Coal i =3 Flyach AN O —
(C) Soot ) l')) E»O >on N
Fertilizer industries release;: ('( R\ -

(A) Hydrocarkons ' A (B) Fluorine-

(C) Hydiiocinbons; =Iorine | | ",k \ \ “(Dj-Chlorine
Accordiniy 1o ecnmat 2S *he m"rmasc in average global temperature in the next 100 years:
(Usg) .

Wipig e (B) 3°C to 7°C
&3T o 8°C (D) 4°C to 9°C

Ozone is: (K.B)

(A) O (B) O3

(C) O, (D) Os

In which country the rate of skin cancer is higher: (K.B)
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(A) Japan (B) China
(C) India (D) Australia
13. Number of tanneries in Kasur: (K.B) B
(A) 200 : B, Mareriiian 200
(C) Less than 200 (D)'Mone 'Dfitihese

e s CONSERVATION GESRTURE
| ToNGBUESTIoNS

Q.1 What i3 3R prin':.'pl'e?. (A.53)

Ar 3R PRINCIPLE
J AN TL 2nsure sustalnable use of resources in our environment, we should act upon the principle
of the 3R i.e.
e Reduce
e Reuse
e Recycle

The R1: Reduce:
e We should use the natural resources less and should not waste them.
e We should use this principle at different places, in our daily lives.
e We should not waste water, electricity, fuel etc.
e We should turn off the tap when not in use.
e We should bathe with a bucket instead of shower.
e The lights and fans should be off, when we are not in room.

e We should take public transport (like buses) or walk short distances instead of using
motor fuel.

e We should not waste food and should give unused food to poor people.

The R2: Reuse:
We should use things again and again. We should not throw away materials such as glass
containers, plastic bags, paper, cloth etc. These should be reused at domestic levels rather
than being thrown. It also reduces solid waste pollution.
The R3: Recycle: =\
Materials such as paper, plastic, glass etc. can be recycled. This deuwsc the VGitina. i
refuse and helps in the conservation of natural &sources. A, reeyelirig qf "_'nE‘ tonaf pasarran save
17 trees. \ ™
Addition of R4: Reforest: ' \ \
We can addriiiz R4 i.e.. Reforest/ Tre 2s snoule be "1|af‘ccu during the rains. Trees make our
environmient mars teal, shacyare g\i\gen '
Q.2 Describe the plaris folr the, cer ceyvation of nature. (A.B)
Ans - \ ! PLANS FOR THE CONSERVATION OF NATURE
= 'Ti-\ﬁ'.*'wllc\/ ng dre the projects and plans of our government for the conservation of resources.
\ J | %1% Netional Conservation Strateqy:
gl In 1992, Pakistan developed the National Conservation Strategy. The main objectives of the
strategy are conservation of natural resources and improved efficiency in the use of resources.
It also covers the policies for promoting- efficiency and conservation of energy resources.
National Drinking Water and Sanitation Policy:
The Federal Ministry of Environment has launched the National Drinking Water and
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Q.3

Ans:

Sanitation Policy. It focuses on the provision of clean drinking water to entire population and the .
conservation of water resources. Water purification plants are being installed all-cwver the COLRTER:
Mass Awareness for Water Conservation and Management: — [

In 2006, the UNDP launched the project iivass Axarzriess ior, Waler Ccnsn \ at sn and

Management". The objectiver of t:e/project was' t¢ idunsh) a| comprehensive awareness
campaign for the conservatio, an mmaq mienit ofwater rasedrces in Pakistan.

Role of &CLC PE:: '

The orgam‘oflcn tCOPI’: (Society for Conservatlon and Protection of Environment)

Weiis| With g'cvgr.1ﬁ.°nt for mass awareness and research for the conservation of natural
.4 Iresqurries-inPakistan.
~ Role of World-Wide Fund for Nature:

The WWEF (old name is World Wildlife Fund but now it is called World Wide Fund for
Nature) is working on many projects related to the conservation of nature.
The following are some important programmes of WWF-Pakistan in collaboration with the
government of Pakistan:
e Improving sub-watershed management and environmental awareness around Ayubia
National Park
e Plantation of the trees of Jatropha and Mangroves at District Thatta, Sindh
o District-wise forest cover assessment of Pakistan
e Saving Wetlands Sky High Programme (for the conservation and management high
altitude wetlands)
e Indus Basin Water Security Project (to protect the water-flow needed for the
maintenance of river ecosystem and for the benefit of nearby areas)
e Regional Climate Risk Reduction in Himalayas

Write a note on dengue fever. (K.B)
DENGUE FEVER
Causative Organism:
Dengue fever is a viral infection transmitted through a mosquito Aedes aegypti.

Major Health Problem: \

It has become a major health problem in tropical ang sub tropical, SOurl; |es mmuﬂ.nr* PL klc*ar

Viral Attack and Immunity: ot

There are four types of dengu? virus. k,coverv from mfectm ty hne pr0\ |des I|felong immunity
against that virys but provides no' D otectior: agalipst ,mfge_um.h. Ly the othéithree viruses.

DA Y Lo
1 L1 '..'. i} h :
1 i \
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Incidence:

According to the World Health
Organization, there are 50 million dengue
infections worldwide every year. Now,

there are 2.5 billion people_at risk fr:)m..

dengue.

Spread ofDasease: .~ | U '
The femade'Ziedes 1 masquito gnts the! TusS
when it bite} an'infectad\pkreonWiien an
infeste| mo~QU| i, Litks- another person,

i) enler sis/ner blood and attack

[ [ vvhj..'e vlood cells.

Inside WBCs, viruses

~reproduce and destroy them.

Life Cycle of Aedes Mosquito:

—— ) i -
That person. = g )

gets== nguie
A4-13 ddys liter N

)

N

Dengue infected mosquito
bites another person

"a, -
ElteSwadhngue

Y
‘et ;
infected person

| heder aetypti 3

\ |, moquito
virus. Takes 10-12
days for dengue

virus to incubate.

Fig: Spreading of Dengue Fever

Mosquito ingests
blood with dengue

Adult Aedes — Eqgs of Aedes — Larva of Aedes — Pupa of Aedes

Symptoms:

In severe cases, the virus affects liver and bone marrow. As a result, there is a decrease in the
production of blood platelets and patient suffers from bleeding.

Other symptoms of dengue include:

e High fever
e Severe headache
e Pain behind the eyes

e Muscle and joint pains

e Rash
Complications:
Sometimes, dengue fever converts into:
Dengue Haemorrhagic Fever (DHF):
DHF results in:

e Bleeding

e Low levels of blood platelets

e Blood plasma leakage
Dengue Shock Syndrome (DSS):

In DSS the blood pressure falls dangerously low.

Vaccination:

There is no vaccine for dengue fever.
Treatment:

There is no treatment of dengue fever.
Control:

1%,

'_I..-"f- ! '-."x-

-
w

At present, the only method of contmumg dengL 6V, rus t'onsrn sswo.v is 10 "heci-tne spread of

Aedes mosquitoes.

&

- | I g i 1 |’
B . § L i L LY LY !
% 1 o T Vo o b
| T T -~ 1 TR
A U B LT \
L L .
| P | LT N T
1 | i 11 |
LI L (A | -
1 ' 51 1
i

J -.'
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q4

Ans:

Q.5

Ans:

Breeding of Aedes aegypti:

Aedes aegypti breeds primarily in the:
e Containers used for water storage e
e Discarded plastic containers v | |
e Used automobile tyres
e ltems that collect rair: water-

Control ever Tosquitees: . -

The mosgtitces, cari Be contrwrlet fhrﬂLqr: —
e Propinsclid wiste disposzl
9 Imprcved vyatiar-siorage practices

Wepaf Predaiofs:

' " |Sreall Tish and crustaceans have also been used for killing the larvae of the mosquito.

Use of Insecticides:
Insecticide sprays have not proved efficient in killing the mosquitoes, because spray does not

penetrate all habitats of adult mosquitoes.
16.6 SHORT QUESTIONS

How can we conserve nature? (U.B)
NSERVATION OF NATURE

Meaning:
Conservation of nature means the conservation of natural resources.

Need of Conservation:

Everything that we use or consume e.g. food, petrol etc. is obtained from natural resources.
The renewable natural resources e.g. air air reproduced easily but the' non-renewable
resources (e.g. minerals and fossil fuels) are not replenished once they get depleted. We have
to conserve the non-renewable resources because their reserves are limited' and humans are
heavily dependent on them for daily needs. The renewable resources too have to be
judiciously used.

What do you mean by principle of 3-R? (A.B)

Page no 229.

What is SCOPE? (K.B)

SCOPE
The organization SCOPE (Society for Conservation and Protection of Environment) works—. "
with government for mass awareness and research for the conservaflon o] nru'ra‘ refcu:re» n \
Pakistan. = e AN I
Write symptoms of dengue fever K B) '
Page no 231. :
Write life_cyeie of Aedes-mo3q Jit(‘ 'U R)

ATy =|~_C‘ cg._gr_xAgﬁa mr\sgurTo

N |
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0.5

_- J PR

Ans

fsaparibe-sgvereiorms of dengue fever. (K.B)

1 - |
That person Wild ' Bntesdenm.e 4 | | F

gets dengue y |nfp erson’
4-13 days later Aedesaegypti \ At
4 =osquito

-

y W = - 1 M =
1} 1 p { \_ Mosquito ingests
- L 3 - blood with dengue
Dendue hfeci umos uitc= virus. Takes 10-12

dites {inciher Lierics days for dengue
virus to incubate.

Pccﬂ..u Z31.

~ What will happen if we deplete nature resource? (U.B)

DEPLETEINTION NATURAL RE RCE
Clean water, air, fuels, agricultural land and forests appeared to be plentiful earlier, but now
these are becoming scarce. If we continue depleting them like this, we will be creating untold
misery for ourselves and for our future generations.

16.6 MULTIPLE CHOICE QUESTIONS

Pakistan developed the national conservation strategy for conservation of natural
resources in: (K.B)

(A) 1991 (B) 1992

(C) 1993 (D) 1994

The UNDP launched the project mass awareness for water conservation and
management in: (K.B)

(A) 2003 (B) 2004

(C) 2005 (D) 2006

The organization works with government for mass awareness and research for the
conservation of natural rescues’ is called: (K.B)

(A) UNDP (B) UNCP

(C) Scope (D) WWFP L ACA N

It means the establishment of new forests by planm'm oR-nor: fo e'.t ar*ﬂas ch':u_
(K.B) = A L hoh

(A) Deforestation VAR /f‘._\‘f-f(_)[efatat‘iun
©) Condsatien | AR \ DS'Assimilation
The rpr‘ychrrg ot one 13n° “‘ pdper can save how many trees? (K.B)
A B (B) 15
'(o e (D) 19
Number of Dengue infections worldwide every year: (K.B)
(A) 20 million (B) 30 million
(C) 40 million (D) 50 million

How many people are at risk from dengue? (K.B)
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(A) 1.5 billion (B) 2.0 billion
(C) 2.5 billion (D) 3.0 billion _
8. R-2 means: (K.B) ANE Ve (1H7%2217)
(A) Reduce _ (B) Fecycle
(C) Renewable () Reuse
INANSWER KEY

[[NINJ MULTIPLE CHOICE QUESTIONS

16.1 LEVELS OF ECOLOGICAL ORGANIZATION

12\3 4 I8 5 EX 5 IB
7ﬂ91o1112
16.2 FLOW OF MATERIALS AND ENERGY IN ECOSTSTEMS

16.2.4 BIOGEOCHEMICAL CYCLES

H°B"BE:EN " EI‘H-H°

16.3 INTERACTIONS IN ECOSYSTEMS

1CqD3A CEDEC
BBC
—n

¢ _._1 __h_..ﬂl
N 2 N

TR 65| BOLEUTION ITS CONSEQUENCES AND CONTROL

i A BCBAD
A 9\101112
13 I
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16.6 CONSERVATION OF NATURE

_\\l\

gMULTIPLE CHOICE QUESTIONS

J 1\ Which of the following is the abiotic component of the ecosystem? (K.B)

(@) Producers (b) Herbivores
(c) Carnivores (d) Oxygen

2. When we eat onions, our trophic level is; (U.B)
(a) Primary consumer (b) Secondary consumer
(c) Decomposer (d) Producer

3. Identify the correctly matched pair: (U.B)
(a) Rainfall - biotic factors in ecosystem (b) Global warming - formation of fossil fuels
(c) Renewable natural resource - air (d) Corn - secondary consumer

4. In the food chain tree — caterpillar - robin — hawk — coyote, which is the secondary
consumer? (K.B)
(a) Caterpillar (b) Robin
(c) Hawk (d) Coyote

5. In ecosystems, the flow of is one way, while is/are constantly recycled.
(U.B)
(@) Minerals, energy (b) Energy, minerals
(c) Oxygen, energy (d) Glucose, water _ s\ A

6. In the food chain *‘grass — rabbit — fox - bear - much oom”,| Fu“a rran" Lvr ssof -
decomposers are present? (K.B) - 1 - A B
(a) 1 \ A th) | Ly ) -. A ' o
()3 Py R ERVRL) 4

7. Organisn*.'; in ih @nsysmrn thal>& .esponS|bIe for the recycling of plant and animal
wastes are: [(iIK.BY |
@) Prodyesrs) — (d) Consumers

J AN (c) Deéomposers (d) Competitors
T 8. Which form of Nitrogen is taken by the producers of the ecosystem? (K.B)

(a) Nitrogen gas (b) Ammonia
(c) Nitrites (d) Nitrates
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1.

Ans:

2.

Ans:

3.

Ans:

SHORT QUESTIONS

What are the different levels of ecological orgznization? (K:Bj
LEVELS OF E(‘Q_O_Ll“AL C *R'aA_HI_’AU_QN
In ecology the levels of organizatiorirar; g€, ro n ')rm nisk te hic spnere The followings are the

levels of e(olr)qlcal

L]
| D
(J
[ ]

Define ecosystem and its components. (K.B)

roanizatior
Spac.e> _

| Pocultier

“‘Community

Ecosystem
Biosphere

ECOSYSTEM

Definition:

“The self-sufficient unit of an environment that is formed as a result of interactions between
its biotic community and the abiotic components is known as an ecosystem.”

An ecosystem comprises of two basic parts:

Abiotic components
Biotic components

How the flow of energy is different from that of materials?

(K.B)

DIFFERENTIATION

The differences between flow of energy and flow of materials are as follows:

Flow of Energy Flow of Materials

The flow of energy in different
trophic levels of ecosystem is

unidirectional.

-

The sun is the prlma y sc urce

"ﬂnnergv icr, aI tCOS (st m\

The materials flow from one.

~trophic level to-ine r1e/t b\ myans

of| 1o'éd ‘ha'i ns ar.d .001 V\ebg -

_ anure. i f)r génisms depend on

. -qlfrerent organisms for the material

in an ecosystem.

Flew oT energy follows basic
law of thermodynamics.

Flow of materials don’t follow any

law in an ecosystem.

There is constant flow of

energy in an ecosystem.

Materials can be more or less in an

ecosystem.
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4.

Ans:

Ans:
Ans:
Ans:
Ans:
Ans:

Define food chain and food web. (K.B)

FOOD CHAIN AND FOOD WEB
Food Chain:
“A food chain is series of organisms Wi h1n 2t eqdsysten, in ’Vl 1c1 ewch or;,mu"sm feeds
on the one before it and is fed b 7 g dnd ft' T £

Examplcs: _
Grass|— (;.abshopper — Sparrow — Hawk

a (TThe bake b f( oa-chain is always formed by a plant (producer).
| It aten by a primary consumer, which is preyed upon by a secondary consumer.
"o The secondary consumer may be eaten by a tertiary consumer.

. Food Web:

“A network of food chains which are interconnected at various trophic levels”.
What do you mean by the concept of 3Rs with reference to the conservation of natural
resources? (K.B)

CONCEPT OF 3RS
To ensure sustainable use of resources in our environment, we should act upon the principle
of the 3R"i.e.

e Reduce
e Reuse
e Recycle

UNDERSTANDING THE CONCEPT

Explain what do you mean by the pyramids of number and biomass? (A.B)
See LQ.3 (Topic 16.2)

Write a note on Carbon cycle. (K.B)

See LQ.2 (Topic 16.2.4)

What are the different stages of Nitrogen cycle? (K.B)

See LQ.3 (Topic 16.2.4)

Write notes on competition, predation and C;{mbiosi_s_:_ (KB, : | |
See LQ.1, 2345 (Topic 16,3 () — \ T\ L 1L 1 \N |~

Explain hO\r'-m'"uman_ activitiss "hav;'e -L-:LOI']I't.,_riU_lJ_.,'-:?C;_ (] thu 1058 of.ba.lla'nc:e in nature. (A.B)
See (Topi;¢, 4 f L\ :.f‘ \ -

\/\/“.fe ihote on' the CnU &s alm'él effects of the air and water pollutions. (A.B)

So.e L:g.é, 3 (Topic 16.5)
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CARBON CYCLE

AL ...‘,w,_,x_..x.u,::Lq._uxx-*:_u T

—

— T Y

- 1
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|""-r' - 111 -

| I'x.:""' | L
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FOOD WEB @m

0\ 4 ,3%/\{\{'?@(;@

ENERGY FLOW IN AN ECOSYSTEM

O m@@
MQ@@W @ .
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CUT HERE

Q.2  Give Short Answers to following questions. . (5x2=155
0) How planned urbanization can solved many problems? ' | (

(i) Define Mutualism. Give example?

(iif)  How balance of carbon cycle th 'Je( N upmet b) h man actq\'lt 1057
(iv)  What are ezqarnpl:s of ter asty Hl "nd\aguam Pmaystem?
(v) What are (auses nf Icnd pollu it

™, I’\rs fer thu fhitowing questions in detail. (5+4=9)

' J (d) “_'Write a note on nitrogen cycle.

| SELF TEST _
I Time: 40 min ] 'y Maris1z5
I Q1 Four possible answers A, B, C and D to_gach question-ara Given, miark, ths'oorrse
I answer. ' o
I (6%1=6)
I 1. An example of artificial ecosystem | || | | _
I (A) River— | | | T | {B) Ocean
1 (C) Rein forest |\ | | | (D) Aquarium
I 5 * | [Whis, daveloped the concept of ecological pyramids?
AR IIN =
I J ~(A) Charles Darwin (B) Charles Elton
I (C) Charles Brown (D) Charles Asker
: 3. Which one is an ectoparasite?
I (A) Leech (B) Liver fluke
| (C) Tape worm (D) Ascaris
: 4. Acid rain contains:
I (A) Sulphuric acid (B) Nitric acid
[ (C) Sulphuric acid, Nitric acid (D) Hydrogen
I 5 Thermal industries release:
I
(A) Coal (B) Flyash
|
I (C) Soot (D) Coal, Flyash, Soot
I & Which of the following is the abiotic component of the ecosystem?
: (A) Producers (B) Herbivores
| (C) Carnivores (D) Oxygen
|
I
|
I
I
|
I
|
|
1
N
I

(b) Describe flow of energy in an ecosystem.
NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of
the students.
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Q.1

Ans:

17.1 IMPORTANCE OF BIOTECHNOLOGY

LONG QUESTIONS

What is meant by blotechnology’) Exnlain ht scepé and importance/ o bfiotezlulology.
(A.B) : ~ 11 (LHR2014, GRW 2016, 17, MTN 2015)
QR

Define b Qte( hioiogy and oz crihe'it mpcrtance (Understanding the Concept Q.1)
BLOTECHNOLOGY
2eri tion:

L [“Thiise-or living organisms in processes for the manufacture of useful products or for

services for mankind is called biotechnology”.

Fermentation and other such processes, which are based on the natural capabilities of
organism, are commonly considered as old biotechnology

Scope and Importance:

In recent years, biotechnology is growing as a separate science. It has attracted the attention
of many intellectuals from diverse fields like:

e Agriculture

e Medicine

e Microbiology

e Organic chemistry

The scope for biotechnology is so wide that it is difficult to recognize the limits. The
following are some areas of the application of biotechnology:

e Biotechnology in the field of medicine
e Biotechnology in the field of food and agriculture
e Biotechnology and environment
Biotechnology in the Field of Medicine:
In the field of medicine, biotechnologists have synthesized:
e Insulin
e Interferon (antiviral proteins)
e Vaccines A
e Antibodies = iR N
e Human Growth Hormone () B N
Enzymes: ' ' j
Various rm)m°s arz L,f,mq \mtnebiied icr rr.e'iv iriai as well as mdustrlal use.
GeneThtror:L ARRRIEAS
Gene terapy, (tlﬂitr’lE’"‘* through genes) has become important in recent years.

F: (,"',VJE iCivicuicine:

e | |

“/Biotechnology also proved much beneficial in forensic medicine.

Identification of Criminals:
The study of DNA helps in the identification of criminals.
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Biotechnology in the Field of Food and Agriculture:

Food Industry:

The following products are being produced by tising mic_roq_rgarn:shts.
Fermented foods (e.g. pickles; ogur:) ' :
Malted foods (e.g. puwiere: Tilk! armixtire of b nley wheat flour and whole milk)
e Vaxinui vitamins '

o Da;iy ph(dL'C\S

1%,

, V\/lng Ane beer.are produced in beverage industry.

b A,jln iuulture:

e Biotechnology has also revolutionized research activities in the area of agriculture.
Transgenic Organisms:
“The organisms with modified genetic set-up are called transgenic organisms”.
Transgenic Plants:
Transgenic plants are being developed in which desirable characteristics are present. For
example:

e More yields

e Resistance against diseases

e Resistant against insects

¢ Resistant against herbicides
Transgenic Animals:

e Transgenic goats, chickens, cows give more food and milk.

e Many animals like mice, goats, cows etc. have been made transgenic to get

medicines through their milk, blood or urine.

Biotechnology and Environment:
Biotechnology is also being used for dealing with environmental issues like:
Pollution control
Development of renewable sources for energy
Restoration of degraded lands

e Biodiversity conservation
Treatment of Sewage Water: _
Bacterial enzymes are used to treat sewage w=ater to purify— S\ [
Use of Microbes: I
Microbes are being developer 10 be med 7s:

e Bis msumdec Vv VAN

o Biztalitilirers HAEIEL \ i

o _Biuserisors (TR
Qtaey 2urncsts:,

NI r'=r.3c emicmicroorganisms are also used for:

e Recovery of metals

e Cleaning of spilled oils
Fears of Biotechnology:
Fears are also being expressed about the advantages in biotechnology in terms of release of
harmful organisms developed through recombinant DNA technology.
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Q.1

Ans:

Q.2

Ans: - [~
O R mntlicn:-
- “Genetic engineering is defined as, the artificial synthesis, modification, removal, addition

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

Q8

Ans:

Q.9

IS
AT AN Huinan uses of microorganism in early 4000 BC for making:

17.1 SHORT QUESTIONS

Define biotechnology. (K.B) vy (GRY/ 1034
OR SN\ h - o
What is meant by biotechnology? - ' ' ' ~ .~ {GRW 2017)
Page no 242. ' =V R\RR VA )
Define genetic engineering? (K, 3Y AR (DG 2015, GRW 2013, 2015, 16, LHR 2017)
. R

What is g-?h?,'_iC __engjriee_’iﬂg-"'
| GENETIC ENGINEERING

and repair of the genetic material (DNA) is considered as modern biotechnology.”

Example:
Production of transgenic living organisms is through genetic engineering.
What do you know about continuous fermentation process? (K.B) GRW 2015
Page no 249.
When Human Genome Project was launched? (A.B)

HUMAN GENOME PROJECT
In 1990, the Human Genome Project was launched to map all the genes in human cell. The
complete map of human genome was published in 2002.
What are transgenic organisms? (K.B)

OR

What are the desired characteristics of transgenic plants? (LHR 2017)
Page no 243.
When sheep (Dolly) was produced by genetic engineering? (K.B)

PRODUCTION OF SHEEP (DOLLY)

In Scotland, in 1997, an embryologist lan Wilmut produced a sheep (Dolly) from the body
cell of an adult sheep.
What is old biotechnology? (U.B)

OLD BIOTECHNOLOGY
Fermentation and other such process, which are based on the natural capabilitias of )
organisms, are commonly considered as old blotechnology — P\
When genetic engineering was started? (K3 ~_ NN e A

GENETIE ENalNg I q : g

The work on genetic engineeririg stasi=d, itl 1844 When | t» s prov J tkat DNA carries the
genetic inforimiption. Scieriists isolated thé enzymas.of BiA synthesis and then prepared
DNA outsize, celis. in, 1C Ds, they mwbr\e able-te-cut and paste the DNA of organisms. In 1978,
scientists prenaruc hirhai msnm ‘byinserting the insulin gene in bacteria.
\/\/r.fe l1sey of ! *m"Os\rgamsm in early 4000 BC. (A.B)

| USES OF MICROORGANISM

e Wine
Vinegar
Cheese
Yogurt
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Q.10
Ans:

Q.11
Ans:

J Qla'_

AIiS:

Q.13
Ans:

Q.14
Ans:

10.

What is the other name of genetic engineering? (K.B)

THER NAME OF GENETIC ENGINEERIN -
The other name of genetic engineering is recombinant blotechnology dljied f its cor‘me ed g
modern biotechnology. )
How biotechnology has help us in i r.prowr g I”c 2N /n (.ﬂl”]&’]t’ ). B; A (LHR 2017)

Biotechnolony:is also beina used .0t oﬂahng w th env.rnn"lcn[al issues like:
o Poliution sexitrel
o Developmant ¢f ilerevebla souices for energy
e -Restaration of dec razed lands
| n Biodiversity conservation

fhat’is novel protein or mini food? (K.B) GRW 2017
Page no 258.
What is malted food. (K.B) GRW 2017
Page no 243.
Write any two applications of Fermentation. (U.B) LHR 2015
Page no 246.

17.1 MULTIPLE CHOICE QUESTIONS
Human have been making use of biotechnology since the discovery of (K.B)
(A) Farming (B) Fire extinction  (C) Human production (D) Fermentation
All of the following are major techniques in biotechnology, except; (K.B)
(A) Cross pollination (B) Cross breeding  (C) Fermentation (D) Pasteurization
When scientists prepared human insulin? (K.B)
(A) 1975 (B) 1976 (C) 1977 (D) 1978
All are old biotechnological products, produced by using microorganisms as early as
4000 BC, except; (K.B)

(A) Wine (B) Vinegar
(C) Cheese (D) Vaccines
Human growth hormone was synthesized from? (K.B)
(A) Fungi (B) Plants
(C) Bacteria (D) Animals
lan Wilmut was: (K.B)
(A) Pathologist (B) Palaeontologist ¢
(C) Embryologist (D) Physician__—~7 | | _
Insulin is effective against: (A B) A TV VAN Ao
(A\) Blood pressure L= B Heart iseases |
(C) Nervous 2isorders Y (C) 1 abetr‘c TiErlitus
The use Hf ) I/inc-ui aan.:mc in r{o\ee\s 10. thamanufacture of useful products: (K.B)
(A) Parasitoicgy, | | L L (B) Biotechnology
(C)-Phigrm 1cnhg/ Bl - (D) Drug abuse
| (Wt thewsrk on genetic engineering was started? (K.B) (LHR 2015)
L (AY'1941 (B) 1942
(C) 1943 (D) 1944
Human insulin was prepared from bacteria in (K.B)
(A) 1990 (B) 1978
(C) 1970 (D) 1984
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11.

12.

13.

s
LA
[

Q.1

Ans:

I T rles acid Organic acids

The complete map of human genome was published in: (K.B) ;
(LHR 2016, GRW 2013, S\=-2014, MTN2015)

(A) 2000 (B) 2002 _ -

(C) 2004 D) 2006 | [ (¢ :
What was the name of sheep nrodu: eo by In"\ Walr 1ut1 oy the )ody celi-ef-an adult sheep?
(K.B) |

(A) Dolly_ | !E~) Mencw

(C) Ethal._ ' Bj-Dhani

Sheep Ddlly, was'orpduced inf (IK.25"

(A\ 1993 % 0 . (B) 1995

WG 497 (D) 1999

{ ] Cﬂ( amsms Wlth modified genetic setup. (K.B)

(A) Transgenic organisms (B) Simple organisms
C) Hormone producing animals D) Breeding animals

17.2 FERMENTATION

LONG QUESTIONS

Define fermentation. What is carbohydrate fermentation? Explain its types. (K.B)
(LHR 2013, GRW 2013, 2014)

FERMENTATION
Definition:
“The process in which there is incomplete oxidation-reduction of glucose to release less
energy in the form of ATP is called fermentation”.
Explanation:
In 1857, Pasteur convinced the scientific community that all fermentations are the results
of microbial activity. He showed that fermentation is always accompanied by the
development of microorganisms.
There are many kinds of fermentation and each kind is a characteristic of microbial group.
Fermentations are classified in terms of the products formed.
One type of fermentation is carbohydrate fermentation.

CARBOHYDRATE FERMENTATION

The initial steps of carbohydrate fermentation

are identical to those of respiration. The — { @Iul‘os;"l-' 1
process begins with glycolysis, in which the \| — T\ ) ! _ 4\ YT
glucose, molecule is b'oL"en i twg \ pRe f

molecules.. (07 pyruv.: acia. /[ Different) || v

mICI’OOI’g:"‘"I Ais pr seeed] *he furfin n\&artlo..a a Pyruvic acid

in differerif vjgys, Wt el ult slin'tie formation of /l\’

‘/Jlln S pI’O'ZiU“ <4rgm pyruwc acid.

Ethanol OR Lactic OR Other

The two basic types of carbohydrate
fermentation are as follow:

e Alcoholic Fermentation (by yeast)

e Lactic Acid Fermentation (by bacteria)

Figure: Carbohydrate Fermentation and its Products
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Alcoholic Fermentation (By Yeast): :
This fermentation is carried out by many types of yeast such as Saccharomyues cersyi iime,
Mechanism: — ‘F_H',AT_:T;; e
In this process, carbon dioxide is removed .ron SV’ uvic al id IR all
The product i.e. acetaldehyrig! is thep: "ed-uCPd rc 5} hanoi’ rh@ '
carbon dioxide produced durmq this e men aticn caus2s-ne| Pocsond
rise of tkem ecd e N T \ A" Algoholic I _
=1 P | ! -_"\ = fermentation
Usage: | LR IERT.
Thlq prpCess 1‘ q J te |mn3| Lant and is used to produce: __
§ g Y -.m._ ||'-lI B_an - Pyruvic acid’
J |\ JI ‘e~ Beer -
A e Wine Lactic acid
. - .. fermentation
e Distilled spirits 4
Lactic Acid Fermentation (By Bacteria):
It is carried out by many bacterial species like: - |

e Streptococcus species
e Many Lactobacillus species
Mechanism:
In this process, pyruvic acid is reduced to lactic acid.

Usage:
It is quite important in dairy industry where it is used for:

e Souring milk
e Production of various types of cheese
Q.2  Describe fermentation in biotechnology. (K.B)

OR
Write a note on applications of fermentation (A.B) (LHR 2016)
Ans: FERMENTATION IN BIOTECHNLOGY
Definition:
“In biotechnology the term “fermentation” means the production of any product by the mass
culture of micro-organisms”. . e~ =\ ’.: -.’I \
APPLICATIONS OF FERMENTATION . [ ‘s [ FILD

In fermentation, maximum growth of an orr,ar"*lsm is, r\b*dﬁjﬂd *Er thla ‘)ridyp.tlun ,fi:-éswed
products of commercial value. rs diticrially, )n'y 1001 ar d “hey erage” products were
produced by using fermentat or I\:J i many[oy her Dmduc sie.n. mdu,»tl ial chemlcals are also
being produ(ec ) Vo o P

]

This can .:f~’mteq")rl-:_ed rn (0 r\/ o} g*-rc}ug,s — Pickles

a. Ferméntad Flods!| |

T, kn]dlust. ial! Droqucts
o ,J ] I'—*:rlﬂcnted Foods:
“ | ' " Fermentation often makes the food more nutritious,
more digestible and tastier. It also tends to preserve
the food, lowering the need for refrigeration. The
following groups are included in the fermented
foods.

Figure: Fermented Foods
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Formic
Acid

Cereal Products:

Bread is the commonest type of fermented cereal product. Wheat dr"ldn IS fermerii2 7 [
S.cerevisiae along with some lactic aC|d bacteria.

Dairy Products:
Cheese and yoqurt are |mpor.ar|r fariver t iti ar. pL UdUCLS

Cheese [ orma {[oTid

Cheese is'folrned wi: el) & nilik\nyotein is coagulated This happens when the acid produced
by iactiz atia L~altt,“’.a reacts with milk protein.

|4 Yodur Formation:

Yogurt is made from milk by different lactic acid bacteria.

Fruit and Vegetable Products:

Fermentation is usually used, along with salt and acid, to preserve:
e Pickle
e Fruits

e Vegetables

Beverage Products:

Beer is produced from cereal grains which have been malted, dried and ground into find
powder. Fermentation of the powder is done by yeast. This process breaks the glucose
present in powder into pyruvic acid and then into ethanol. Grapes can be directly
fermented by yeasts to wine.

Industrial Products:

The following are the important industrial products produced through the process of fermentation.

Vicroorganiss Used

Textile dyeing

Leather treatment (GRW 2013)
Electroplating (DGK 2015)
Rubber manufacture AN (T

Aspergillus

N |

o Usef ds solvert! ™~ N [ [ "z

Ethanol Saccharomyces =5 Proaudtion ohi'neua-:

Y Producuon of h'\\,crages

clyeai cll \

FART AN Al T{ 1Jseeas solvent

VLAY Production of plastics

Production of cosmetics (BWP 2015)
Production of soaps

Used in printing (GRW 2014)
Used as sweetener

Sarckaromyces

Acrylic
Acid

Bacillus Used in the production of plastics
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Q.3 What is a fermenter? Describe types of fermentation. What are the advantages of using L
fermenters? (A.B) (LHR 2016,17 GRW 2014, PQK 2015, B 701 15, ||
What is fermenter? What are two ! y|c es Qf er'nel'tc tmr carrled LUt |n o menters’)

(A.B) | ] (Undﬂrstandmg the Concept Q.2)

Ans: DA e 3\ I:E#P'\_Lz“l—*i
Definition: | | 1 | L L T

_SEgrmenter s _a'j(;e‘;ic"e that provides optimum environment to microorganisms to grow
N Ii'n"g'.c_ ahiGinass, so that they can interact with a substrate, forming the product”.
" Fermenter constitute the heat of any industrial fermentation process.
TYPES OF FERMENTATION
Fermentation is carried out in fermenters, in the following two ways.

e Batch Fermentation

e Continuous Fermentation

Batch Fermentation:

In this process, the tank of fermenter is filled with the raw materials to be fermented. The
temperature and pH for microbial fermentation is properly adjusted, and nutritive
supplements are added. All the material is steam sterilized, the pure culture of
microorganisms is added to fermenter from a separate vessel. Fermentation proceeds and
after the proper time the contents of fermenter are taken out. Fermenter is cleaned and the
process is repeated. Thus, fermentation is a discontinuous process divided into batches.

— %, | )
! .'\' .\..
Y

L}

L

Pressure
release valve
Putr; culinirs ( ) mzﬁgr\;h N Temperature and pH monitors
of bacteria S : 3
Nul.rlem.s - - Sample tube
Sterile air
Cooling water
( * > P Y
| [ { | w,
1 o / " i
Fooling Water a1 L
(! - L B | § h \tirrer
L ; | .. 1 -
P }Ilmcntftlon_p uuwl.s.. | T 1 .'._",_. '-__..-'._ -___'-.__.-"',']_'ap
} oA 1 "W and" = % \ i e
- ‘bictefiaicutiurh | s e
LR | '-__." e Products
oy J L A" Figure: A Batch Fermenter
) -._'.| )
QN l 5

Cowtrnuous Fermentation:

i

In this process, the substrate is added to fermenter continuously at a fixed rate. This

maintains the microorganisms in growth phase. Fermentation products are taken out

continuously.

The design and arrangements for continuous fermentation are more complex.
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) Raw . Antifoam Miton /Acid/base _“'F ___:l:_-x
X team o Q y 1 -_,-_— L1 [ '\-,l 1 .'. '|I
materials Nt or: g | OLO\\‘ ‘q QPressutpud?_gE \ AU
inoculant I -—.\"\_ __;_5.__-- =3 % | i ._:..__‘.\._-:___,-' L™ B
Sterile nutrient |~ j! - ._':'__"____.A ‘\’)-."—“1‘3._]‘ -I»I'F':Tigr;'.vas',c.'g:.l';"b;f-“
Me_u.um -—.I—fl--1 .-‘ ~ |.. 1 :. { |I'- | .H- -...-J'\._ - ) -
"ol lmpel 2 2 ke ae by . 1 Coli wiiter outlet
S A L 1)
L | oy el ' 'I :'—:.—»'- ha! = 5 — —'\Lf"":'[ probe
.-"' Y 'CO“"er‘:' -at P by - ;_ o 1~ Temperature probe
| ', '. 'Q\ﬂm I -—B
L1 i "_.Jacket F
Ly ¥ J:L T 1\ I_- ) - Coli(liﬂ\;/‘ater_,_{ Sparger
- -1-\. 140y ' o ~ .
A\ --\__-..J |-___ "\._.I a ,_] D bhoadts ™ Steam—e — = «— Compressed air
W N S A bioreactor il
e Harvest pipe
Figure: A Continuous Fermenter
Advantages:
The advantages of using fermenters are as follows:
Controlled Environment:
For each biotechnological process, the environment provided to the organisms must be
monitored and controlled. Such a controlled environment is provided by fermenters.
Controlling Different Factors:
A fermenter optimizes the growth of the organisms by controlling many factors like:
e Nutrients
e Oxygen
e Growth inhibitors
e pH
e Temperature e
:-r f.ﬂ 1
Capacity: - Py P
Lapacity: LN (1 Nk

A fermenter may hold several thousand liters of the |

growth medium. So, fermenters al?’ov.r the hrdc,uc,.tlu-n- |

of materials in bulk quantltms I\/!-dk,o'ave-(]mfbunt f-rb-;f
foIIowm@adqct n:«kf,Jﬁ‘ﬂ prddu»c\d |'n‘~:fefr%<,_mé\r’s
Medfogn'e;:‘- (3

\
l\.--"

Figure: Fermenters Used in Food and

Pharmaceutical Industry

‘&] u] ||nS llml \ '---5
b "‘-JHuman growth hormone
Proteins

Inexpensive Products:
This production proves much inexpensive.
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17.2 SHORT QUESTIONS

Q.1  How biotechnology has helped us in improving the enwronment’> (A _ LAt 0.7
Ans: Page no _ - N =
Q.2  What is continuous fermentatlon’? £ B) \ ' —~"1LHR 2016

Ans: Page no 249. - ]|
Q.3 Name organisms which ar¢ /involved \in aiconclic “fermentaiion and lactic acid
fermentation. (K-2) L Ve (GRW 2016)
Ans: Page no 24/ \ Vo -
Q.4  Drawq flowichert of ar bunydrate fermentation and its products. (A.B)
ARs; (770210 245.
J O 5 ' \What-are the advantages of fermented foods? (K.B)
Aiis: ADVANTAGES OF FERMENTED FOOD
Fermentation often makes the food:
e More nutritious
More digestible
Tastier
Preserve the food
Lowering the need for refrigeration

Q.6  What cereal products are produced by fermentation? (K.B) (LHR 2015)

Ans: Page no 248.

Q.7  What are fermented dairy products? (K.B) (LHR 2013, BWP 2014)
OR

How cheese and yogurt will formed?
Ans: Page no 248.
Q.8  Which beverage products produced by fermentations? (A.B)
Ans: Page no 247.
Q.9 Define fermenter. Give its types. (K.B) (LHR 2014, GRW 2016, BWP 2014, 2015, MTN 2015)
Ans: Page no 249.
Q.10 Write down the advantages of using fermenter. (U.B)
Ans: Page no 250.
Q.11 How fermentation is used to preserve vegetables? (A.B)

Ans: PRESERVATION VEGETABLE -
Fermentation is usually used along with salt and acid to preserve like: T
e Pickle N 34
e Fruits ) SN |
o Vegetables '_ A TV OV WA T
Q.12 Whatis contlnuous fermen*auon’> 'r\ B  ~ ALV VS ) (LHR 2016)

Ans: Page no 249 o~
Q.13 Write do¢ 'vr Lhe nses af qucefol (\'” - (GRW 2016)
Ans: Page g 248. 1\ |

Q.14 R e har! eS| Of my two industrial produced through the process of fermentation

> J I' Sy \Vir|te-names of any two industrial produced through the process of fermentation

N (A.B) GRW 20.
Ans: Page no 248.
Q.16 Write a note on alcoholic fermentation (K.B) (LHR 2016)

Ans: Page no 247.
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17.2 MULTIPLE CHOICE QUESTIONS

1. Fermentation is the result of microbial activity was proved by (K.B)-;
(A) R. Koch (B) A. Flemirg~ | |
(C) L. Pasteur DI (D)3 Viatscr.
2. Alcoholic fermentation is cerr ler’ ¢ it oy (AB) )
(A) Saccharen yehs cerev igide ™ | \._>\ Lactoizacillus bulgaricus
(C) Streptczotdus tHarrophil ug |\ e (D) Escherichia coli
3. Acetalilehiydelis'conivertza-i ethanol by (U.B)
] [EA) Foxidation (B) Carboxylation
' J | (CyReduction (D) dehydration
' 4. During anaerobic respiration pyruvic acid is reduced to (U.B)
(A) CO, + H,0O (B) Lactic acid
(C) Ethanol (D) BothB & C
5. Pasteur convinced the scientific community that all fermentations are the results of
microbial activity in: (K.B)
(A) 1851 (B) 1853
(C) 1855 (D) 1857
6. To preserve fruits, vegetables and pickles, we add: (A.B) (LHR 2014)
(A) Water and yogurt (B) Salt and acid
(C) Flour and salt (D) Onion and garlic
7. Microorganisms used in the manufacture of formic acid: (K.B)
(A) Aspergillus (B) Saccharomyces
(C) Bacillus (D) Virus
8. Microorganisms used in the manufacture of ethanol: (K.B)
(A) Aspergillus (B) Saccharomyces
(C) Bacillus (D) Rhizopus
9. Microorganisms used in the manufacture of glycerol: (A.B)
(A) Aspergillus (B) Saccharomyces
(C) Bacillus (D) Spirogyra
10. Microorganisms used in the manufacture of acrylic acid: (A F‘)‘ \ | ~
(A) Aspergillus \B) Sacclard: m Ces | - }
(C) Bacillus \ = /) Volvex |
11.  Chemical used as sweetpner (i< B) 1RBR e
(A) Fornticlazic "~ | \ (BjEthanol
(C) Glyceroi, | W4 4y L L (D) Acrylic acid
12. Chenlizal Ushd m'|e<'ti Ser treatment (K.B)
o ,(L\h r‘o\nu: geid (B) Ethanol
J ' (C) Glycerol (D) Acrylic acid
—13. Yogurt is made from milk by different lactic acid: (A.B)
(A) Yeast (B) Bacteria
(C) Fungi (D) Algae
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14.

15.

16.

J -'|_7I .
18.

19.

20.

Fermentation is usually used, along with and acid to preserve pickle, fruits_,
and vegetables. (A.B) (1R 2514)
(A) Carbonic feed (B) Salt : AN N
(C) Lime . WD, Qil '
Fermentation makes food (iU'B) ~ \ .
(A) More Nutritious & digestibiz (B) Iiore-Tastiar & presarve able
(C) Lowseiriing the nacd-ier refiigerador, | (D)4l 0T these
Cheese isicrmed by milk (£.3) '
(A) Fat emulsification | ) (B) Proteins coagulation
&) Caubohyarate Feyarolysis (D) Demineralization
| [T ‘glycolysis, the glucose molecule is broken down into two molecules of: (U.B)(GRW 2014, SWL 2015)
(A) Acetic acid (B) Lactic acid
(C) Pyruvic acid (D) Formic acid
When milk protein is coagulated, what is formed? (A.B)
(A) Yogurt (B) Cheese
(C) Alcohol (D) Wine
Which product is used in the production of soap? (K.B) (GRW 2017)
(A) Glycerol (B) Formic acid
(C) Sulphuric acid (D) Acrylic acid
Alcoholic fermentation is processed by: (U.B) (LHR 2016)
(A) Virus (B) Bacteria

iCi Funii fDi AIEae

Q.1
Ans:

LONG QUESTIONS

What is genetic engineering? What are its objectives? (A.B)(GRW 2017, BWP 2014, MTN 2015)
GENETIC ENGINEERING

Definition:

“Genetic engineering or recombinant DNA technology involves the artificial synthesis,

modification, removal, addition and repair of the genetic material (DNA)”.

Explanation:

Genetic engineering developed in the mid-1970s when it became possible to cut DNA and

to transfer particular pieces of DNA from one type of organism into another. As a result, the .

characteristics of the host organism could be changed. If host organism is— &~ [

microorganism such as a bacterium, the transferred DNA is multiptiod mariy tinies’ay the | |

microorganism multiplies. Consequently, it_is p035|ble to- ubmﬁ r1lt‘llc.m i ceniss or-a

specific DNA inside a bacterlal ceII _ \ A

The important objectives of\g genr tae ‘nm e =rmg ore ﬂs fchm /s

Gene Ther '-m_\L :

Isolation =4 pcrtlc Jiar) g e r ﬁar\aF algerie for various purposes such as gene therapy
RNA and\Picteirs:

Lri de tion (f par L"‘Ulal RNA and protein molecules

Erd el w tion-gf Enzyme:

BENITS™ provement in the production of enzymes, drugs and commercially important organic
chemicals

Plant Varieties:

Production of varieties of plants having particular desirable characteristics
Treatment Purposes:

Treatment of genetic defects in higher organisms
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Q.2

Ans:

AN _-

Describe achievements of genetic engineering. (A.B) (BWP 2014, DGK 2015) .
OR T

Describe the achievements of genetic englneerlng in medicine.-agric umrﬁr and | |

environment. (A.B) N \ an lerst: mdwgn W Coacept Q.3)

Various achlevements of genﬁtn my nenr nr| are an f.)lf:)ws

Preparatieri o: Insulin: /

Human ‘issulin (gesa wes nan,‘nn d inte-Dacteria. The genetically modified bacteria
became alile'ty synthesizz | \ndulizi. Diabetics are now receiving this insulin.

| > Plasmids

| W r - Q‘“an cg// Bacterium
(: :L— Isolated

N
% Chromosomes
‘ Plasmid

Piece of @— Plasmid cut
a Chromosome
‘ Gene attached with

Gene of P]asmld
Insulin isolated + (Recombinant DNA)

Bacteria
to take up
Recombinant DNA

Genetically Modified
Bacterium

L
\ Production ,. | s RS

- ofmsﬂm AT RN N 1Y

Reproduction
in bacteria

Flgure Produ! l‘ﬂ‘i L'gwl_ln_fj()_ugh Geneli _(an-inéer;nnl

.-'
Pregarak rm of HUman Crow th Hﬁgo e
In 1977 on E. u.'ll bac e wm was created that was capable of synthesizing the human
orewir harméne.

| Pwh-nla i of Thymosin:
“-The hormone thymosin which may prove effective against brain and lung cancer has been

produced by genetically modified microorganisms.

Preparation of Beta-endorphin:

Beta-endorphin, a pain Killer produced by the brain, has also been produced by genetic
engineering techniques.
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Preparation of VVaccines:

Genetic engineers produced a safe vaccine against the foot and mouth-disease {3, \nrgl-._ A

disease in cattle, goats and deer). Slmllarly many vaccmes hn‘m teﬁrz p-ooucec auo.mo '
human diseases such as hepatitis B. ' o NN

Preparation of Interferons: ' ' ' '

Interferons are anti-viral pLote' prod J'C'Qd ‘oy Cﬂlh nferff-d w~th viruses. In 1980
interferonwasnroduced.a-the gnne*tlcah} n; oculfr°d mitiruorganisms, for the first time.
Preparatioh of) LJrUl’JnclbL‘ W

The enzyme umkmose ‘which is-used to dlssolve blood clots, has been produced by
qermt C ally mwd f.na n"'roorgamsms

-
A

IIt has Decome possible to modlfy the genes in the human egg cell. This can lead to the
~ elimination of inherited diseases like hemophilia.

Cure of Blood Diseases:

Genetic engineering techniques can also be used to cure blood diseases like thalassemia and

sickle-cell anemia, which result from defects in single genes. Normal genes could be

transferred into the bone marrow.

Nitrogen Fixation:

Genetic engineers have developed plants that can fix nitrogen directly from the atmosphere.

Such plants need less fertilizers.

Fiaure: Some Medicine Produced by Genetic Enaineers

Q.3  Describe basic steps of genetic engineering. (K.B) (LHR 2017, DGK 2014, SWL 2015)
(Understanding the Concept Q.4)
OR
What basic steps a genetic engineer adopts during the manipulation of genes? (K.B)
Ans: BASIC STEPS OF GENETIC ENGINEERIN —
Definition: SN (8))
“Genetic engineering or recombinant DNA_ technologv pﬂvsﬁ 7es |h<' ;3 fﬁc"-al \SyAESs,
modification, removal, addition and repair of' the genelicimater] jal’ (DN Wl L0
BASIC STFPS GEENETIC FI"!&,LFEPH,_Q o
The following basic steps are iri; /q |V.3d ||I ;e 1e |c °ﬂg rweer'l R
1. Isolation-uf *hu Gere-of Inunfe 1
In the firsi-siep, \ths qene ic engi‘r \\wﬁ Jntmes the gene of interest in a donor organism.
Special erizyraey, ! called T‘EST"“I\,iiOI’l endonucleases, are used to cut the identified gene from
e m!al DINA\ bf Hanor organism.

(T b J .M'a. iDitvithe Gene into a Vector:

,J | %A Vector is selected for the transfer of the isolated gene of interest to the host cell. The
vector may be a plasmid (the extra-chromosomal DNA present in many bacteria) or a
bacteriophage. The gene of interest is attached with the vector DNA by using endonuclease
(breaking enzymes) and ligase (Joining enzymes). The vector DNA and the attached gene of
interest are collectively called recombinant DNA.
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3.

el

Ans: -

Q.2
Ans:

Q.3
Ans

Q4
Ans:

Q5

Ans:

Q.6
Ans:

Q.7
Ans:

Q8

Ans:
Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12

l—r\“

e} 1

Ans:

Q.14
Ans:

Transfer of Recombinant DNA: ;
Recombinant DNA is transferred to the target host. In this way, h&st orgarisin.is
transformed into a genetically modified organlsm (GMO) e [ '
Growth of the GMO: ' | | [ ¢ '

The GMO are provided suitahle cu It re F"dllll’] tor grawih to glve s n.ubh copies of the
gene of interest as needed. ' -

Expressici ht the Gene: A :

The GMQ-chntzains the hend of |nu= ekt ad manufactures the desired product, which is
isolated fron Luiturs me"jlum

7.3 SHORT QUESTIONS

- Dﬁf nu giycolysis. (K.B) LHR -2017
Page no 246.
Define genetic engineering. (K.B) LHR -2017
Page no 253.
Write two benefits of the use of fermenter. (K.B) GRW -2015
Page no 249.
Write two objectives of genetic engineering. (U.B)
Page no 253.
Define Vector. (K.B) (GRW 2015)

OR

What is vector in genetic engineering? (LHR 2016)
Page no .

Name the bacterium which is used to prepare human growth hormone. (K.B)
Page no 254.

Write use of hormone thymosin. (A.B) (DGK 2015)

Page no 254.

What is beta-endorphin? (A.B) (DGK 2015, LHR 2016)

OR

What is the function of beta-endorphin?

Page no 254. — T

What are Interferon’s? (K.B) ik 2015, St dods) |

Page no 255. OV A NN | (o \o=

Write the use of enzyme urn"lnase’> (A B‘ RN BIRRR A (L‘i—.R’ 5615, SWL 2015)

Page no 255. vy ' b AW~

Name t}‘e g_heascs Wh*(‘“ car be cur\d ny qer.wc engmeermg (K. B) (LHR 2015)

Page no 276! | ARER

Whiat 1 recomb. .art UNA’7 (K B) (LHR 2017)
,.Fab=*u)zbb

What is meant by gene therapy? (K.B) (LHR 2016)

Page no 241.

Describe any two achievements of genetic engineering. (K.B) (GRW 2017)

Page no 254.
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1. Gene of interest is excised by (A.B) ¢
(A) Restriction endonuclease (R) Exonuclease—
(C) Ligase \D ny Ieas'o.
2. Recombinant DNA is (U.B] )
(A) Gene of interest + Donor'genome (E) Hna ._)N A Plasml 1
(C) Vector iZNA +Fiazmid o (L)) \ector DNA + Gene of interest
3. Which ofthe foHowmg canite ysed-as motechnologlcal vector (A.B)
(A) Plasmid | \ (B) Bacteriophage
1G] Mrus. | (D) Either of these
15 b Anartiviral protein is: (K.B) (DGK 2014)
~(A) Insulin (B) Thymaosin
(C) HGH (D) Interferon
5. Insulinis a: (K.B)
(A) Hormone (B) Antiseptic
(C) Antifungal (D) Sedative
6. The enzymes that are used to cut the identified gene from the DNA of donor organism:
(A.B) (LHR 2013)
(A) Restriction endonucleases (B) Ligases
(C) Lipases (D) Amylases
7. Diabetes is cured by: (K.B)
(A) Human Growth Hormone (B) Insulin
(C) Glucagon (D) Parathormone
8. A painkiller produced by brain: (U.B) (BWP 2014)
(A) Thymosin (B) Beta-endorphin
(C) Insulin (D) Human Growth Hormone
9. Beta endorphin, a pain killer, is produced by (A.B)
(A) Liver (B) Kidney
(C) Brain (D) Pancreas
10.  How many sheep brains are required to produce 5 mg human growth hormone:(K.B)
(A) 10,000 (B) 1,000
(C) 100,000 (D) 500,000 —
11. Genetic engineers have developed plants that can fix directly from-the " |
atmosphere such plants need less fertilizers. (K.B) I T 3N
(A) Carbon (8) Nitrogen ", | | 7
(C) Nitrous oxide = (D) Gaben L T L [
12. Interferon was produced in Lhe nn*.c fically, madit ied mu:fovrgarlcm for first time in:
(KB) R Y VAR -
(A)1981_J\ |\ " . \ (P j L982
(C) 1980 | L =" (D)1992
13. E.calirbag teriurh! V\a‘. Vreated that was capable of synthesizing the human growth
nefrinnsin IKB)
| (A)1875 (B) 1976
(C) 1977 (D) 1981
14. are used to cut the identified gene from the total DNA of donor organism.
(K.B)
(A) Ligase (B) Endonucleases

17.3 MULTIPLE CHOICE QUESTIONS

(C) Restriction endonucleases

(D) Urokinase
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15. Genetic engineering technique can also be used to cure: (A.B)

(A) Blood pressure diseases (B) Blood diseases
(C) Respiratory disease (D) Heart diseases . — [

16.  The enzyme which are used to dissolve bloudiclots is=(iJ8), " * | [ « (GRWW 2017)
(A) Beta-endorphin . B3)khymnsir '
(C) Urokinase ' (D) ritelferon -

17.  The horW) 16! which_siiany, prove ‘effectiveé ggainst brain and lung cancer which is
produced-iy geret!;allw mcaifisd orcavisii:  (U.B) (GRW 2016)
(A) Insulin _ ' ' (B) Thymosin
(Y igase) (D) Urokinase

R NSO 17.4 SINGLE-CELL PROTEIN

Q.1  Write a note on single-cell proteln. (K.B) (GRW 2015)
OR
What is single-cell proteins describe their importance. (K.B) (Understanding the Concept Q.5)
Ans: SINGLE-CELL PROTEIN
Definition:

“The process in which the protein content extracted from pure or mixed cultures of algae,
yeasts, fungi or bacteria, is called single-cell protein (SCP)”.

Explanation:

e It is known as single-cell protein because the microorganisms are used as producers

are unicellular or filamentous individuals.

e The microorganisms are grown in fermenters where they produce a high yield of

protein.

e This technique was introduced by Prof. Scrimshow of Massachusetts Institute of

Technology.
Substrates:
For the production of single-cell proteins, the microorganisms are grown in fermenters.
These microorganisms utilize a variety of substrates like:

e Agricultural wastes

e Industrial wastes — (V[

o Natural gas like methane MV T BN (o o=
Growth of Microorganisms:-, ) ' VAN [~
Microorganisms grow very 'vigoy 0J»|y ana prc Uuw ah GP yieid of protein. The protein
content p.u'i Iced by-microoigan; sr*K alen K& iown asnovel protein or minifood.

Need of (59 PL
Due to over: populaﬂun tm world is facing the problem of food shortage. In future, the
-, (sanyventioralleoricaitural methods might not be able to provide a sufficient supply of food
A J'I' NN (esrecialiy proteins). For a better management of food shortage problems (in humans and
domestic animals), the use of microbes as the producers of single-cell proteins has been
successful on experimental basis.
Substitute Food:
Scientist and food technologists believe that single-cell proteins will substitute the other
protein-rich foods in human and animal feeds.
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

ADVANTAGES
All scientists recognize the significance of the production of smgle -cell protf ns,
High Yield of Protein: - b

The microorganisms grow very wgomasly ar d produce I hluh yizld,

It has been calculated that 50 kdoc rarm i yea a5t i Odiicesiatiout 75 ) thns o protein within 24 hours.
Algae grewir: in ponde prouuie '2C:. tons ' (dry J\/elghL, of proteln per acre/year. This yield of
protein isii0- 5 fimés highzr [far; sayteans and 20-50 times higher than corn.

High v itamin C)ntent,

) WhEn sinYie- =cell proteins are produced by using yeasts, the products also contain high
~vitamin content.

Industrial Wastes:

In the production of single- cell proteins, industrial wastes are used as raw materials for
microorganisms. It helps in controlling pollution.

Essential Amino Acids:

The use of single-cell proteins has good prospects in future because they contain all essential
amino acids.

Seasonal Variations:

The production of single-cell proteins is independent of seasonal variations.

Limited Land Area:

SCP is gaining popularity day by day because it requires limited land area for production.

17.4 SHORT QUESTIONS

Define single-cell protein. (K.B) (GRW 2013, 16, DGK 2014, SWL 2015, LHR 2016)
OR

What is meant by single-cell protein? (LHR 2016)

Page no 258.

What is mini food? (K.B) P

Page no 258. Y )

What is the contribution of Prof S:'. msho w4 ( NEeRRNTAN L0

The con< \rt of_s,-n“}e -Celli pow{ (3 \Uab mtroduced by Prof. Scrimshow of
Massachusetts n:_tlt_Jta cf iechhoiogys
Whatygre the advantages of single-cell protein? (A.B)

o [Pabpio 058
“~Name microorganisms which are used in single-cell protein. (K.B)

Page no 258.
How the microorganisms produce cell protein? (A.B) (LHR 2017)
Page no 258.
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17.4 MULTIPLE CHOICE QUESTIONS

How much yeast is required to prodtice 250 tonsof piidteirrin'one day? (KB

1%,

(A) 20 kg [ AB) RO Ky !
(©40kg )" | SO AL myeokg
The techr-iq e c.]‘-sir.uj,‘e-':éll ;5'.'aleih wés introduced by: (K.B)
(A e Robere | (B) Prof. Hudgson
(C) Prof. Scrimshow (D) Prof. Hook
How much protein (dry weight) per acre per year is produced by algae grown in ponds?
(K.B)
(A) 20 tons (B) 25 tons
(C) 30 tons (D) 35 tons

Microorganism grow very vigorously and produce a high yield of protein. The protein

content produced by microorganism is: (K.B)

(A) Novel protein (B) Mini food

(C) Single cell protein (D) All of these

It is known as single-cell protein because the microorganism used as producers are:
(U.B)

(A) Unicellular (B) Filamentous individual

(C) Algae (D) Both Aand B

Single cell protein can be obtained from: (K.B) (LHR 2017}
(A) Insect (B) Cow <\ p “

(C) Bird ~  Dhamad | 0 N LEA

BIOLOGY-10 261



CHAPTER-17 Biotechnology
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Ans:

Ans:

3.

I L FormlcaC|d

REVIEW QUESTIONS x
MULTIPLE CHOICE QUESTIONSY

Find the correct match fornz fernieatation prodict and the organism involved. (K.B)
(a) Formic acid — Saccharomyces 1 \(b) Etnariol.--Saccharomytes

(c) Etharigl-'Asezrgillus (dy"Glycerol - Aspergillus

Which orie isINOT arl opjzclive-of genetic engineering? (U.B)

£2)Fro luction 'pficheise-and yogurt by lactic acid bacteria

(@7 [$oladorrof a particular gene or part of a gene

(c) Production of RNA and protein molecules

(d) Correction of genetic defects in higher organisms

Which of these is an antiviral protein? (K.B)

(a) Urokinase (b) Thymosin
(c) Insulin (d) Interferon
The first step in genetic engineering is; (K.B)

(a) Growth of the genetically modified organism

(b) Transfer of the Recombinant DNA into the host organism
(c) Isolation of the gene of interest

(d) Insertion of a gene into a vector

ANSWER KEY
1 0N 2 BV sl 4

SHORT QUESTIONS
How would you define fermentation with reference to biotechnology? (U.B)
FERMENTATION
Definition:
“In biotechnology the term “fermentatlon means the production of any product by the mass
culture of micro-organisms”.

Name any two industrial products made by fermentatlon Alzo des iie thelr| uaeu.ar.' LE

industry. (K.B) - AR o \@s R 2016)
INDUSTRI AL P Ol)uJCT \ * —
The industrial products made by feimiznialion are s iolows:

mmm

Textile dyeing

Leather treatment
Electroplating

Rubber manufacture
Used as solvent
Production of vinegar

e Production of beverages.
What are the products of the two types of carbohydrates fermentation? (K.B)

==t L i ]

Ethanol
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Ans: CARBOHYDRATES FERMENTATION

Glucose | - 14,

r__m__'—

1 | [+, Frnec acid |

NS /l\.

acid Organic acids

Figure: Carbohydrate Fermentation and its Products

4. Give an example how biotechnology is helping for the better environment. (K.B)
Ans: BIOTECHNOLOGY AND ENVIRONMENT
Biotechnology is also being used for dealing with environmental issues like:
e Pollution control
e Development of renewable sources for energy
e Restoration of degraded lands
e Biodiversity conservation
5. %n bi;)technology, what is meant by Genetically Modified Organism (GMQO)? How is it made?
U.B
Ans: GMO
Definition:
“The organism in which DNA (gene) from some other organism has been transferred is called
Genetically Modified Organism (GMO)”.
Example:
Bacterium with human insulin gene is an example of Genetically Modified Organism (GMO).
Transfer of Recombinant DNA into Host Organism:

Recombinant DNA is transferred to the target host. In this way, host organism is transformed
into a genetically modified organism (GMO).

UNDERSTANDING THE CONCEPT

1. Define biotechnology and describe its |mpr. tance. (LLB) "\ N 3 | e —
Ans: See LQ.1 (Topic 17.1) - - ™
What is a fermenter? Whai a! e ﬂm o, types P ferme nat on r*arI igd out in fermenters?

(KB) WY
Ans:  See LQ.Z(¥cpicd “’?) \
3. Describe | tng A3 he\emenh af - 9cnet|c englneerlng in medicine, agriculture and

envirginment. | (A B)

_Ans; L!_: 2TahedT. 3)

K J N 'W. at-vasic steps a genetic engineer adopts during the manipulation of genes? (A.B)
o | Ans: T See LQ.3 (Topic 17.3)

5. What are single-cell proteins? Describe their importance. (A.B)

Ans: See LQ.1 (Topic 17.4)
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Biotechnology

Ni2eke: 2%
.:ark thie\omrese
(6x1=6)

(5%2=10)

(5+4=9)

SELF TEST
Time: 40 min ]
Q.1  Four possible answers A, B, C and D to each question—ar3 gi\.er..,
answer. '
1. Insulin is effective against:{Ki.B)
(A) Bloog-niessure VWL B Heartdiseases
(C) Nervag Uispiders, | | || | “_>'— (D) Diabetes mellitus
2. Sheer )0I‘y'&‘a§ predaced in: (K.B)
TN (A)1293- (B) 1995
(C) 1997 (D) 1999
3. Microorganisms used in the manufacture of glycerol: (K.B)
(A) Aspergillus (B) Saccharomyces
(C) Bacillus (D) Spirogyra
4. A painkiller produced by brain: (A.B)
(A) Thymosin (B) Beta-endorphin
(C) Insulin (D) Human growth hormone
5. The technique of single-cell protein was introduced by: (K.B)
(A) Prof. Robert (B) Prof. Hudgson
(C) Prof. Scrimshow (D) Prof. Hook
6. How much protein (dry weight) per acre per year is produced by algae grown in ponds?
(A.B)
(A) 20 tons (B) 25 tons
(C) 30 tons (D) 35 tons
Q.2  Give short answers to following questions.
Q) What is advantage of single-cell protein? (A.B)
(i)  What are mini food? (K.B)
(iii)  What are beta-endorphin? (K.B) -
(iv)  Define fermenter? Give its types n arnes. (KB | (7
(V) What is human genome pl’Ojef‘t (« o\ _ [ ()
Q.3 Answer the rOl'ICVVus] qmst an an\algfau
(@) What is g feimenter?! I:eecr bz types of fermentation. What are the advantages of using
"I’TP]GI’S’(’\B‘ T
_ J \!u V\:hit i> genetic engineering? What are its objectives? (A.B)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

students.
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Medicinal Drugs

e Principles usage of Important Medicinal Drugs

268

18.2

Addictive Drugs

e Drug Addiction and Associated Problems

275

18.3

Antibiotics and VVaccines

e Antibiotics

e Vaccines

279

L)

Review Questions
e Multiple Choice Questions
e Short Questions

e _Understanding th ;&Goi'-]oepts'.

e\ The __T_uri'"wéi toKnow

285

Self-Test

289
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18.1 MEDICINAL DRUGS

Q.1

Ans:

\ r'ii) "ﬂrnIF

LONG QUESTIONS |
Describe different sources of medicinal drigs with sxampies. {£.B;

op.. 1 \ L _
What are thr-‘ sources of drugs? Give eamiplps. s~ =7 (Understanding the Concept Q.1)

MFDL’ I.INA:..:.LRLJ_G_S

Definitior):

“Anycnemticarsubstance used in the diagnosis, cure, treatment and prevention of disease
' " lis'called medicinal drug or pharmaceutical drug”.

Example:
Antibiotics are the examples of medicinal drugs which are used against bacterial diseases.
SOURCES OF MEDICINAL DRUGS
Drugs are obtained from the following sources:
e Synthetic drugs
e Drugs from plants and fungi
e Drugs from animals
e Drugs from minerals
e Drugs from bacteria

e Drugs from soil
Synthetic Drugs:

Such drugs do not occur naturally but are synthesized in laboratory. Pharmaceutical
companies produce these drugs.

Example:

e Aspirin
Drugs From Plants:
Many important medicines are obtained from plants. These medicines include:

e Antibiotics _ '

e Cardiotoincs . SN

e Certain analgesics A T OV AN A
Examples: \ NMERRIRRE '

Digitalis: _ T | -
Itisacak ds-J om S \’Nhlcu 13 Ik ec’ {o\t\rnuuﬂ me heart

Source:
1t is rrade from; tt e |F"1V\.,a of purple flowered plant, foxglove.

It 1S a pain reliever.

Source:

It is obtained from opium, which comes from the juice of opium poppy plant.
Drugs From Fungi:

Some medicines are obtained from fungi.
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Q.2

Ans:

Example:
The antibiotic penicillin is obtained from a fungus, Penicillium hotatum .~

Drugs From Animals: ,
Drugs obtained from anlmals are uqn:\Ily thulr qland 1Pl prudu oG8,

Examples: !
The followina are obtained fi om ani; r.al 3 hu ces

e Fisti IV‘I’ ol

o Musk

o ~Bets'nax

| p Cartalri-iormones
~» ~ Antitoxins

" Drugs From Minerals:

Several common drugs are produced from minerals:
Examples:
lodine:
The mineral iodine is used in making tincture of iodine.
Function:
Itis a liquid that helps to prevent infection when applied to cuts and bruises.
Silver Nitrate:
The powder form of silver nitrate is applied on wounds to stop bleeding and prevent infections.
Drugs From Bacteria:
Many antibiotics are obtained from bacteria:
Example:
Streptomycin
Drugs From Soil:
Researchers of a pharmaceutical company spent two years testing soil from all parts of the
world to find new antibiotics. The project resulted in the development of one antibiotic.
Example:
Terramycin is used to treat many infections.
Describe principal usage of important medicinal drugs. (A.B) (GRW 2014)
PRINCIPAL USAGE OF IMPORTANT MEDICINAL DRUG

The drugs are classified on the basis of:

e Chemical properties _

¢ Modes of action - RN I
The principal usage of important me dll |nal oy uw aie 3 fulluv»
Analgesics: '
These arg u;c_ pair_t kitiats, '|‘-h'°.si‘:“ rcidce".paii'.z"- A
Example:: AREE R
2 (Aspirin ||
| ! [Faracetamol
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Q.3

Ans:

Antibiotics:
These inhibit or kill bacteria with in or on the body and treat bacterle' -*’-l’@"tlc ns.
Examples: i
e Tetracycline
o Cepha!osporins
Sedatives: —
These ind:; ich seddtlnr b / lecui: g |rr|tab|I|ty or excitement.

oxamgle:

| Diakesam

" Vaccines:

These are used to develop immunity against viral and bacterial infections.

Examples:
Vaccines against:

e Smallpox
¢ Whooping cough
e Hepatitis B

Antiseptics:
These reduce the possibility of infections on skin.

Example:
e Tincture of iodine
Disinfectants:
These destroy microorganisms found on non-living objects.
Examples:
e Phenyl
e Detol
Write precautions for the use of medicinal drugs. (U.B)
PRECAUTIONS FOR THE USAGE OF MEDICINES
Medicines can help you feel better. But if medicines are taken mcorrectly they can actnmlI\,
make you feel worse. The following precautions should be kept in mlr‘ i 21

o Dosage N A A u_
e Expiry Date LA bW O AN N
e Self-Medication | |\ 7 /o 4L
° Dura HON O A \ \ Y o :
o Treatinen| iscol . nual |ozx \
o Dasays foi Chl'dlﬁr-‘ =
~ Daikriess -
s CEntiage

“e Children’s Reach
e Tampered Medicines
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Dosage:

Always check the instructions on doctor’s prescription slip and r1a\~@ Stire| yoi| tal €. the
doses of medicine strictly as your doctor pre cribed, ' '

Expiry Date: ' 3]

Always cherkithe expiry-date\printed ion the mediciiie pack. The expired medicines may
prove porsennuy. '

Self-Madizatinn;

- | INever tave_mieaicines prescribed for someone else, even if you think you have the same
[ | mediical problem.

Duration:

Some medicines - such as antibiotics - must be taken for a specific number of days. Make
sure you take the medicine for the stated time. Otherwise, the problem may come back
again.

Treatment Discontinuation:

Always check with your doctor before you stop taking a medicine or consider a new treatment.
Dosage for Children:

Some medicines are not suitable for children, and there are special children’s dosages for
many medicines.

Darkness:

Do not take medicine in the dark.

Carriage:

If your prescription medicines are crucial for your health and life, carry medicines and
dosage instructions with you, whenever you are out of home.

Children’s Reach:

Always keep healthcare products out of the reach of children.

Tampered Medicines: e '

Do not use the medicine if there are. S|gns o; tampcnng merm ne phw meet of and the
manufacture of the medicineiahout it \ .

Q.1  Define prrﬁl ma“nlc:;}' (KB, (LHR 2015)
Ans: IR P,_lnniMAC_O_LQ_G_Y
efialton) |\ VT
\ J NN I“T_na stugy of drug composition, properties and medical application, is called Pharmacology.
| “~'The sources of drugs are also studied in Pharmacology.”
Q.2 Define drug. Also name its two groups. (K.B) (LHR 2014, GRW 2014)
Ans: Page no 257.
Q.3  What are prescription drugs? (K.B) (GRW 2017)
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Ans:  Page no 269. _
Q.4  What are pharmaceutical drugs? (K.B) (GRW! 7013, 2014, NITY | 1(015)
Ans: PHARMACEUTICAL DRUGS N |

Definition: : .

“A pharmaceutical drug or meficina=Grug is-def ncd as\any| cheinical 'substance used in the

diagnosis, cure, treatment.or pre v,n‘lofl 01, diseqse,

Example:
o | Aritikintics
Q5 _Wihat ¢re dd'.i.'c.t‘\,e drugs? (K.B) (GRW 2013,17, MTN 2015)
J,'A-".S' JIN A= ' ADDICTIVE DRUGS
Definition:

Some drugs often make person dependent on them, or addicted. These may be called as
addictive drugs.

Example:
Marijuana and heroin are examples of addictive drugs.
Q.6 What are synthetic drugs? (K.B) (GRW 2013, 16, LHR 2014, 16, BWP 2014, DGK 2015, SWL 2015)

Ans: Page no 266.
Q.7  Write historical background of pharmacology? (U.B)

Ans: HISTORICAL BACKGROUND OF PHARMACOLOGY

Clinical pharmacology was present in the middle ages. Early pharmacologists focused on natural substance
Q.8  What is the difference between prescription drugs and non-prescription drugs? (K.B)

Ans: DIFFERENTIATION
The differences between prescription drugs and non-prescription drugs are as follows:

Prescription Drugs Non-Prescription Drugs

Definition
e Prescription drugs are sold only on | e Non-prescription drugs are sold over the
physician’s prescription. counter because these are considered safe
enough. »
Examples -~ =l
e Barbiturates o —Aspirin_ 5 N -
e Tranquillizers () | Cdugh mepicines N | =
e Antibiotics B ' ' ) —
Q9 Which dfug; are abtained mrﬁ??ﬂ%ﬁﬁ@] 7(K.B) (LHR 2015, GRW 2016)

Ans: Page no 251 763 !

Q.10 Whickdrugs arg Dbtained- ‘om anlmals’? (K.B)
_AnRs: [TRagp 0 263, B

; J | @il \Whicit drugs are obtained from minerals? (K.B)
" AInS:  Page no 268.
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Q.12 Which antibiotic is developed from soil testing? (K.B)
Ans: Page no 268. - '
Q.13 What are analgesics and antiseptics? (K.B) A~ - (LHR2141.6)
-. OR! L ! — '

What are analgesics? Give gxaamples. -~ 1\ | | AR - (GRW 2016)
Ans: Page no 268. ' ) -
Q.14 What arzay tlﬂlOtI(“‘ 270 Vaucines? (K E) ¢

LGRW 2014, 2015, BWP 2014, 2015, DGK 2015, LHR 2016)

Ans: Page no 209.. \

Q.15 ~w/hat/is aralgesics drug? Give an example. (GRW 2016)
' J il P&ge no 258.
' Q.16 How drugs are classified on the basis of their chemical properties and modes of action?
(U.B)

Ans: Page no 268.
Q.17 What are disinfectants? (K.B)

Ans: Page no 269.

Q.18 What is the contribution of Sir Alexander Fleming? (K.B) (GRW 2016)
Ans: Page no 2.
Q.19 Who developed the idea of sterile surgery? (U.B) (LHR 2013, GRW 2017)
Ans: Page no 2.
Q.20 What are the different sources of drugs? (K.B) (GRW 2017)

Ans: Page no 267.

18.1 MULTIPLE CHOICE QUESTIONS
1. Pharmacology is the study of: (K.B)

(A) Drug’s composition (B) Drug’s medical application
(C) Drug’s sources and properties (D) All of these

2. Early Pharmacologist focused on natural substances, mainly: (K.B)
(A) Plant extracts (B) Animal’s hormones
(C) Fungal products (D) Antibiotics

3. Pharmacology developed into biomedical science in: (K.B)
(A) 171 century (B) 20 century
(C) 18" century (D) 19" century e

4, Drugs are broadly classified into how many types? (K.B) - , S T P e
(A) Three ~  BiFeure\ U AN (S0
(C) Two \ A KD)J—|v= | ' : -

5. Medicinal drug is a chemlcal U hystence useg ir 1ls°3se e b)
(A) Diagricsis |~ (TR S) Cun, or treatment
(C) Preverion ! R L™ \ D) ‘All of these

6. Streptomycir, is| cbtamed ‘r( i . (K.B) (GRW 2013)
LArBacteria |y L (B) Virus

A A I( 2l Feng ' (D) Micro organism
[ N Pesticillin is obtained from: (K.B)

(A) Plant (B) Fungus
(C) Alga (D) Animal
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

\ J | é'/l

Digitalis is used to stimulate: (K.B)

(A) Heart (B) Brain :
(C) Kidney (D) Lungs i
Morphine is derived from: (K B) | i WM [ [ ¢
(A) lodine ) Foxghw
(C) Opium ' (L)) Asplria -
Which drugs ére obtaised-fliora ahirpale? (K..B) : (DGK 2014)
(A) Fishiiver ol . . ~ <B) Bee’s wax
(C) Antitoxing |\ L L L) (D) All of these
Thﬂ driigs sk to reduce pain are known as .(K.B)
(LHR 2013, 2015 GRW 2015, DGK 2015)
A (,L;! A.“.-algesms (B) Antiseptics
~(C) Antibiotics (D) Sedatives
To which group of drugs aspirin belong? (U.B) (LHR 2014)
(A) Obtained from animals (B) Obtained from plants
(C) Synthetic (D) Obtained from bacteria
Which one is a sedative? (U.B) (LHR 2017)
(A) Tetracycline (B) Aspirin
(C) Diazepam (D) Cephalosporin
Which medicines are used to develop immunity against viral and bacterial infections?
(A.B)
(A) Analgesics (B) Sedatives
(C) Antibiotics (D) Vaccines

Which medicines reduce the possibility of infections on skin? (K.B)
(LHR 2015, BWP 2015)

(A) Analgesics (B) Antiseptics

(C) Antibiotics (D) Disinfectants

Sir Alexander Fleming was awarded Nobel Prize in: (A.B) (LHR 2016)
(A) 1940 (B) 1945

(C) 1950 (D) 1955

Who promoted the idea of sterile surgery for the first time? (A.B)

(A) Alexander Fleming (B) Louis Pasteur

(C) Robert Brown (D) Joseph Lister

Which drug is produced form minerals? (U.B) (GRW 2016)
(A) Tincture of iodine (B) Musk
(C) Opium (D) Streptomycin N (T 1R
Diazepamis: (K.B) . P S B i W =T )
(A) Vaccine — By Naregtigg 7y Lt ST

(C) Hallucinogens — (D)\Sedative, | N

Penicillin is dlscovered by A B, f HARIR ) (LHR 2017)
(A) Edwart, lermer "N |\ (B) Josepti lister

(C) Bu-AE=Sina ™ \ D) Alexander Flemming

Expired crugs can ga; 4sg dalmge to: (K.B)

LAY Liver | . (B) Kidney

_ ,( 0 Inkpsine (D) Colon

Uil the subject of Pharmacology was known as Meteria Medica. (A.B)
(A) 1880 (B) 1890
(C) 1870 (D) 1815
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Q.1

Q.2

Ans: .
) RER mion:

18.2 ADDICTIVE DRUGS —

LONG QUESTIONS i i

Define addictive drugs. Descrlbe different iypesaf adilictive erqs (< B~ .\ “\LFR 2014)
4 ORC

What are addlctlve drugs? Descritue thiree tyoe, ot ,‘dd ctive arug (K.B) (GRW 2016)
OR

Write a rige2ior! secarives| narcutics =aa hallucmogens (K.B)(Understanding the Concept

ADDICTIVE DRUGS

“The drugs that make person dependent on them or addicted are called addictive drugs.”
Examples:
e Narcotics
e Marijuana
Effect:
By using addictive drug, the person’s body becomes familiar to it and the user cannot
function well without it.
TYPES OF ADDICTIVE DRUGS
The following are major categories of addictive drugs:
e Sedatives
e Narcotics
e Hallucinogens
Sedatives:
These drugs induce sedation by reducing irritability or excitement.
Mode of Action:
These drugs interact with central nervous system to depress its activities.
Effects:
Sedative drugs induce:
e Dizziness
e Lethargy
e Slow brain function
e Depression
Long Term Use: — [ =22\ ||
Long term use of sedative drugs mduces suicital thO"Ctha AR
Narcotics: W | =T

-

Narcotlcs are. strong paln ki! Ie

Prescripziant |~ (0 4L T \ B
These drugs -._are"-_t-nftbn._p’égei‘ibed in conjunction with other less potent pain Killers like

| pakictiamet-or aspirin,

. Uéage:

These are used to relieve pain for patients with chronic diseases such as cancer. These are

also used to relieve acute pain after operations.
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Drug Abuse:
Some people may abuse narcoti

effects.

Examples:

Morphine:
Morphine is derived from om lr‘l

directly /Or ! ce,ntrn-! ASrVOUR sys
pain. M&T ,)mr__e.l nas ‘a :|,ghl
addiction '\ |0 L) L LT
u:duj[._ \ A

lvasfal<o gerived from opium.
Herom

It is the most commonly abused
effects on central nervous system
Usage in Western Countries:

cs for ecstatic

(p)p)/) It ac“x
M AC rcnnv“ T
peeritial  for

Figure: The Fruits of the Opium Poppy Plant

narcotic. It is semi-synthetic drug from morphine. It
and causes drowsiness.

In many western countries, heroin is prescribed as a strong analgesic under the name
diamorphine. Its use includes treatment for acute pain, such as:

e Severe physical trauma
e Myocardial infarction
e Post-surgical pain
Hallucinogens:
Hallucinogens are the drugs that ¢
e Perception
Thought
e Emotion
e Consciousness
Mode of Action:

ause changes in:

Physiologically, hallucinogens effect on the sympathetic nervous system causing:

e Dilation of pupils

e Constriction of some arteries

¢ Rise in blood pressure
Examples:
Mescaline:
Mescaline is derived from cactus.
Psilocin:
Psilocin is derived from a muﬂhro

Marijuana (Hashlsh) '.

Marljuame~ s a ha!.'u -mogf.:r:, Nh

smoked. ==\ \L oy L

Sources L -

s \wqtamed f[m“- he flowers stems
N u,| |8.':-'.](|.|J|"C‘d.\/(. ot the marijuana plant.

NI

Cannabis sativa
Cannabis indica
Effect of Less Dosage:
Small doses of marijuana result in
Effect of High Dosage:

"'\. 1
Ol'“ A B a0
i Dried flowers

_| (| | o :
) of cannabis

Psilocybin Morning glory Peyote (a cactus)
mushrooms

a feeling of wellbeing that lasts for two to three hours.
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Q.2

Ans:

N

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q4

Ans:

Q.5

Ans:
0.0

A J'I AT

o

Ans:

High doses increase heart rate.

Adverse Effects: ' - -
It also effects the production of sperms in men and also wealmn d e shoi i'—t rrn memeory:
Usage: -
Marijuana is one of the mest com nrnly used drygs in the wurld oIIuvved by caffeine,
nicotine and alcoholic beveragas iy jiopuiarity.

What are- *h problmnr relavecce/drug addistion®-4d. ts)
1 Or{ al
Describe diugs ad fictigny, ] (LHR 2016)
' lﬂMMSJALIII:LDBU_G_ADD_LCIIQN
Iharelis a Ionglist ot drugs associated problems, some of them are as follow:

\/_njh awal of Social Contact:

~Drug abusers go through withdrawal of social contact or communication. The addicts are

very weak in their social behavior. They face social stigma i.e. the society dislikes them
because of their unpredictable behaviors.
Problems for Government:
The jails and prisons of our country are full of such people who have committed no other
crime than the illegal possession of narcotics.
Increase in Crime Rate:
Many studies by the experts of social sciences prove that there exists a close relationship between
drug addiction and crime. The compulsion for narcotic drug makes every drug addict a criminal.
Law Violator:
The drug addicts are law violators. Mere possession of a narcotic drug is violation of the law.
Thus, every drug addict is subject to arrest by the police.
Psychic Patients:
Drug addicts may commit violent crimes since so many become psychic patients.
Other Crimes:
Most narcotic addicts get involved in various types of crimes, like:

e Robbery

e Shop lifting

e Burglary

e Embezzlement

18.2 SHORT QUESTIONS

Define Vaccine. Give its working briefly. (K.B) LHR 2015
Page no 269. =l
Sulpha drugs are used against which dlsease’? (K. B) e |2 ) GRIWV A0
Page no 298. AT A WM (2 \o~

What are narcotics? (K.B) LT L L
Page no 275. (= e \ |
Who WaQ.-JCDe )h Llster" What v lhis\coritr: bl. mn ' GRW 2017

4 1 -\. R

What are . wp 1 ne cnc uoc:elnt*’> K.B)

Page i) 2745." '

/\’h 3005 FHArof phme’P erte its uses. (K.B+A.B) (DGK 2015)

Paal i 275.

What are hallucinogens? Write its effects? (K.B) (LHR 2016)
OR

Define hallucinogens. (K.B) (LHR 2016)

Page no 298.
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Q.8  What is marijuana? And what are its sources? (A.B) (GRW 2014, LHR 2015, BWP 2015)-
Ans: Page no 299. : : -
Q.9 Name the plants from where hallucmogens are obtalned (K E,
Ans: Page no 275.

Q.10 Name some crimes which are relat: =d to drug addiction. (4, E)
Ans: Page no 299.

Q.11 What is seial'stigma? (8

Ans: Page no 276\ | . . ..
a.m

1%,

1. V/hich of the Inlrowing is strong pain Killer? (U.B)
\ J Y (A, Sadative (B) Hallucinogens

' -(C) Marijuana (D) Narcotics

2. Narcotics are prescribed with other less potent : (A.B)
(A) Antibiotics (B) Antiseptics
(C) Analgesics (D) Sedatives

3. Which of the following addictive drugs is obtained from opium: (K.B) (LHR 2014, 16)
(A) Morphine (B) Marijuana
(C) Mescaline (D) Psilocin

4, The medicines used to relieve acute pain after operations: (A.B) (GRW 2014)
(A) Sedatives (B) Narcotics
(C) Hallucinogens (D) Antibiotics

5. Which one is a narcotic drug? (K.B)
(A) Codeine (B) Mescaline
(C) Psilocin (D) Marijuana

6. Marijuana is obtained from: (A.B)
(A) Fungi (B) Algal
(C) Bacteria (D) Plant

7. Perceptions that have no basis in reality, but that appear entirely realistic: (U.B)
(A) Hallucinogens (B) Narcotics
(C) Emotions (D) Hallucinations

8. Which one is a hallucinogen? (K.B)
(A) Morphine (B) Codeine
(C) Heroin (D) Psilocin N

9. Medicine obtained from cactus: (A.B) (MTN 2015~ ¢
(A) Morphine (B) Codeine ! '_ N AN
(C) Mescaline (D) Tetracycline. TN -

10. Psilocin is obtained from: (A. B) PRl (‘_W._ 2015, ‘RW2017)
(A) Mushroom _ ) ~(B)Badtetiun | '
(C) Algae 7 (D) Animal

11.  Marijuaga is: (KB~ = | W L e e
(A) Injeciesy, | VT UL ._“~ \ _ ={B) Taken orally
(C) Used wopically, ', VA T (D) Smoked

12. Driags 1dC|c1.|nn ralztésto which of the following: (U.B)

YA I\Lq Enfogmient (B) Competition

y J W (C) Peace (D) Crime
W13 Medicines which induce sedation by reduction irritability and excitement are called:

(A.B) (GRW 2016)
(A) Analgesics (B) Antibiotics
(C) Sedatives (D) Vaccines
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14.  This group includes mescaline and psilocin: (K.B) (GRW 2017}~
(A) Sedatives (B) Narcotics :
(C) Hallucinogens (D) Vaccines - [
15. is one of the most commonly; used drigsiin the warid, fdlléwiny ority caffeine, nicotine
(A) Marijuana . 3)\Coceine
(C) Hashish ' (D) Herbir

-’tlﬂﬂﬂI" 'W

J -Q.IL- ) \Whiar iare antibi'otics? Write its major grougsF.z(K.B) (LHR 2013)
|
Describe the main groups of antibiotics. (K.B) (Understanding the Concept Q.3)
Ans: ANTIBIOTICS
Definition:

“An antibiotic is a drug that kills or retards the growth (reproduction) of bacteria. They are
the chemicals produced by or derived from microorganisms like bacteria and fungi”.
Antibiotics are among the most frequently prescribed medications in modern medicine.
Types of Antibiotics:
There are two main types of antibiotics:

e Bactericidal antibiotics

e Bacteriostatic antibiotics
Bactericidal Antibiotics:
The antibiotics that kill the bacteria are called bactericidal antibiotics.
Bacteriostatic Antibiotics:
The antibiotics that work by stopping the bacterial growth are called bacteriostatic
antibiotics.

GROUPS OF ANTIBIOTICS
There are three major groups of antibiotics:

e Cephalosporins

e Tetracyclines

e Sulpha Drugs — Sulfonamides
Cephalosporins:

Mode of Action: - NN | o Lo
Cephalosporins interfere Wlth the °yn hesm of Lacte rlcl ce I va1l -
Category: 71 '

These are-bg ‘t'oricidal_a;'.Libi‘-)ti-c's. '

Treatmer‘*" VoA v |

Cephalospor rs are used 10 trode
o Pnéuran &

_- J'I' NI ' bIsre throat

e Tonsillitis

e Bronchitis
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Tetracyclines
Mode of Action:

Tetracyclines inhibit bacterial protein synthe5|s

Category:
These are broad-spectrum b terlovfwtlc antibidtics.|

Treatment:

Tetracyclifia: ace 11sed-in the Irelatinent ¢i |n|ertlJn> of:
. Rrap’amry tract | -
e ~Urinary tract |
| 4 lIntestire

"' |Pichivited for Children:
" Tetracyclines are not used in children under the age of 8, and especially during periods of

tooth development.
Sulpha drugs — sulfonamides:

Composition:
Sulpha drugs are synthetic antibiotics that contain sulfonamide group.

Category:
Sulfonamides are broad-spectrum bacteriostatic antibiotics.
Mode of Action:
They inhibit the folic acid synthesis in bacteria.
Treatment:
They are used to treat:
e Pneumonia
e Urinary tract infections
Sulfonamide Group:
The sulfonamide group is also present in other medications that are not antibiotics
Example:
e Thiazide diuretics (medicines for lowering blood pressure.)

Q.2  Explain how bacteria show resistance to different antibiotics. (U.B) (GRW 2014, DGK 2015)
OR
Write an note on resistance against antibiotics. (Understanding the Concept .4}~
Ans: -_ - . % h )
Definition: ; |
“The ability of bacteria not to be affected’ by fh'? paLlcudr ar IblO |( |o cni‘w antlblotlc

resistance”. \ et

Explanation: [ -
o V/hgr baf‘tc'rla ara exoocfAN the sar. antlblotlc over and over, they can change
ang ere ro, Icnweh effectedl sy-tiie drug.

» (ANbiGtics| ale! euxtremely important in medicine, but unfortunately bacteria are

W 1 eapehte-of developlng resistance to them. Such bacteria are not affected by

~commonly used antibiotics.

Developing Resistance:

Bacteria have number of ways of developing resistance.
Internal Mechanism:
Sometimes, their internal mechanism stops the working of antibiotic.

BIOLOGY-10 281



CHAPTER-18 PHARMACOI OGY

Q.3

Ans:

Transfer of Genes: .
Bacteria can also transfer the genes responsible for antibiotic resistanze hetweenirev. ¢
such resistance bacteria make it pOSSIb|e for ather bacteria fo-acai ||r° ef >|stanr‘e

Unaffected Usage:

Another reason for increasing anti%iotic Tesistance, in necteria s thelir use in diseases in
which they kaye no efficacy (e.9. antibintics. arg 'not .+ sHecuve against infections caused by
viruses).'._ :

A Growir; g_.j_f&_)_bﬂl_:.

ResIstance to anuinictics poses a serious and growing problem, because some infectious
by ofsf_s ases are becoming more difficult to treat. Some of the resistant bacteria can be treated
~with more powerful antibiotics, but there are some infections that do not eliminate even with

new antibiotics.

Define vaccine. Explain mode of action of vaccines. (A.B)
(Understanding the Concept Q.5) (LHR 2016, DGK 2015)

VACCINES
Definition:
“A material containing weakened or killed pathogens and is used to produce immunity to a
disease by stimulating the production of antibodies is called a vaccine”.
Example:
Future immunity against polio and smallpox diseases are the examples of vaccination.
Work of Edward Jenner:
In 1796, a British physician, Edward Jenner, infected a young boy with cowpox, by
injecting pus cells. After the boy had recovered from cowpox, Jenner injected the pus cells
from a smallpox patient into him. The boy did not get smallpox.
Result:
So it became clear that intentional infection with cowpox protected people from smallpox.
Vaccination:

This method was named "vaccination” and the substance used to vaccinate was called a "vaccine". ..~

MODE OF ACTION OF VACCINES .
Antigens: N\ [ -
Pathogens contain special protems called "anur'“ st W\ LAY T
Antibodies: \ ARERINE

When pathcgens enter the \boay/ (tloH) Yol hovf, f‘rcbe protems stlmulate the immune
response ‘iz fost 1 ry vyr tl 'es1s- oﬁ"\uwb hdies”. Antibodies bind to pathogens and destroy
them. A
wi),a |(t|n| of '\"Amory Cells
Irizlddition, "memory cells™ are produced, which remain in blood and provide protection

' against future infections with the same pathogen.

Stimulation of White Blood Cells:
When a vaccine i.e. weakened or dead pathogen is introduced into bloodstream, the white
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blood cells are stimulated.
Recognition by B-lymphocytes:

1%,

B-lymphocytes recognize the Weakened or-g2ad pathogens as ﬁemiet, Aiic- ,tart iy GUUCinig

antibodies against them.
Protection against Pathogens:’

These aritipodies reidin | biodd ‘an. provice “protection against pathogens. If real
pathogens enter blopd, the aireacdy present antibodies kill them.
J gl Vil are broad-spectrum and narrow spectrum antibiotics? (K.B) (DGK 2015)
Al's DIFFERENTIATION
The differences between broad-spectrum and narrow spectrum antibiotics are as follows:
Definition
e Some antibiotics can be used to treat a | ¢ Some antibiotics are only effective
wide range of infections and are known against a few types of bacteria are called
as “broad-spectrum” antibiotics. narrow spectrum antibiotics.
Example
e Tetracyclines e Penicillin
Q.2  What are bactericidal and bacteriostatic antibiotics? (K.B) (LHR 2016, BWP 2015)
Ans: DIFFERENTIATION
The differences between bactericidal and bacteriostatic antibiotics are as follows:
Definition
e Some antibiotics are bactericidal, | ¢ Some antibiotics are bacteriostatic
meaning that they kill bacteria. meaning that they work by stopping
bacterial growth.
Examples
e Cephalosporins. e Tetracyclines. > J
Q3  What are three major group of antibiotics? (A. B) o~ [ VAL
Ans: Page no 279. SIEARRS A
Q4 What are the two method in v'hlc!‘ an Ibl(’u 2S ]it “e5is cnte" 0y, E))
Ans: Pageno °"4 Y Lo
Q.5 Define veuune< (K E’) \ \ - (LHR 2014)
_ SRR OR
. "J\fh'_at- iars \'a'.ci'. |es"?" (GRW 2016)
|2l IPage no 281.
““Q.6  Whatis the contribution of Edward Jenner? (K.B)
Ans: Page no 281.
Q.7  What are antigen and antibodies? (K.B)
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Ans:

Q.8
Ans:

Q.9
Ans:

Q.10
Ans:

Page no 279.
Name different diseases which are decreased by vaccination of chllf‘:‘,f;n'. (AB)
Page no 304. '

Sulpha drugs are used for which d se ase’7 ! A - ) 4\ L\ 7 (GRW 2017)
Page no 304. ABR S

What arg ! rocvr‘l'.‘.c',? Gr/a e)(amp es ’K |:$\ ' (LHR 2017)
Page no 23u ' ]

i3 mn [TIPLE CHOICE QUESTIONS

) /-r non tics used to treat wide range of infections: (A.B)
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~(A\) Broad spectrum (B) Narrow spectrum

(C) Vaccines (D) Antiseptics
Who first time infected a young boy with cowpox by injecting pus cells? (K.B)
(A) Alexander Fleming (B) Joseph Lister
(C) Robert Hooke (D) Edward Jenner
Pathogens contain special proteins called: (K.B) (MTN 20
(A) Antigens (B) Antibodies
(C) B-lymphocytes (D) T-lymphocytes
Which cells remain in blood and provide protection against future infections with the
same pathogen? (K.B)
(A) Lymphocytes (B) Monocytes
(C) Memory cells (D) Thrombocytes
Which cells recognize the weakened or dead pathogens as enemies and start producing
antibodies: (K.B)
(A) B-lymphocytes (B) T-lymphocytes
(C) M-lymphocytes (D) O-lymphocytes
Some vaccines do not provide lifetime immunity, for example, tetanus vaccines are only
effective for a limited period of time. In such cases are necessary to_,—. "
maintain continuous protection. (A.B) _— ~
(A) 15 years dose (B) 3 years dose- [ 5~
(C) 5 years dose (D) F‘.uvs.eroos“ W WA T
In a British phyvlcn". thrl 4 Jent e, m“‘ecte'i 4 y)L ng boy with cowpox,
by injectin q pus cells (KB)! oAy
(A) 1796 = TEaBRRRLIRY \ i '(‘5) 1773
©17e3 | 4\ 4L (D) 1776
1 Rltpac yc'me siare not used in children under the age of and specifically during

\ pe i0as of tooth development. (K.B)
(A) Six years (B) Eight years
(C) Ten years (D) Five years
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ANSWER KEY

MULTIPLE CHOICE QUEST}ONSNES

DAA Akl D N C D I A
B c N D A Kl C
c | BBEDA
D | 21 B 2 [E

18.2 ADDICTIVE DRUGS

BN O N C 5N A - BEN A M o Bl O
|

15 A

18.3 ANTIBIOTICES AND VACCINES

TN BN ¢ 5 D
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REVIEW QUESTIONS i

1. Antibiotics are used for the:-{A.B) .
(a) Treatment of viral infecti¢ns (b) T rﬁatmen bf hacterial infections

(c) Immunization-agairst-intactions: ' (0\ Bothia and b
2. The subsiarises ! .ed iorithe treafmiciit, cure, prevention or diagnoses of diseases are called:
(K R)
N (@) Veiciad drUgs (b) Narcotics
J | N\ (c) Hallucinogens (d) Sedatives
3. Aspirin is categorized as: (U.B)
(a) A drug from animals (b) A synthetic drug
(c) A drug from plants (d) A drug from minerals
4, The drugs used to reduce pain are known as; (A.B)
(a) Analgesics (b) Antiseptics
(c) Antibiotics (d) Sedatives
5. Which of the following drugs obtained from plants? (K.B)
(a) Aspirin (b) Opium
(c) Cephalosporin (d) Insulin
6. Which of these addictive drugs are also used as painkillers? (K.B)
(a) Narcotics (b) Sedatives
(c) Hallucinogens (d) All can be used
7. Sulfonamides affect bacteria in the following way;(A.B)
(a) Break the cell wall (b) Inhibit protein synthesis
(c) Stop the synthesis of new cell wall (d) Stop the synthesis of folic acid
8. What is true about vaccines? (U.B)

(a) Protect against the future viral and bacterial infections

(b) Treat the existing bacterial infections only

(c) Treat existing infections and also protect aaalnst future Ian"‘TI m~> ..

(d) Protect against viral infections on a ' “ |\ ot

| T

N T
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Q.1

Ans:

Q.2

_An‘,.

Q.3

Ans:

Q.4

Ans:

SHORT QUESTIONS

Define pharmacology and distinguish it from pharmacy. (K.B) . [€,
PHARMACQLDGY ' | |

The study of drug composition, prrputles ﬂ&dwc' aplmcc tiong snurces of Girugs is called

pharmacology.

Difference frsm Pharmacy:

Pharmac! wlogv 1STTIIL Syranyirnous vetn pl qrn’aby, WhICh is the name used for a profession

though in‘conimhi usege thie 'vvo teinis are confused.

Differeiiiiate betwesr, medicinai drug and addictive drug. (K.B)

[ BN DIFFERENTIATION
| Y [ Tel diiferences between medicinal drug and addictive drug are as follows:
Definition
e Any chemical substance used in the | ¢ The drugs that make person
diagnosis, cure, treatment and dependent on them or addicted are
prevention of disease is called called addictive drugs.
medicinal drug or pharmaceutical
drug.
Example
e Antibiotics are the examples of | ¢ Narcotics and marijuana are the
medicinal drugs which are used common examples of addictive
against bacterial diseases. drugs.
Differentiate between analgesics and antibiotics. (K.B) (LHR 2016)
DIFFERENTIATION
The differences between analgesics and antibiotics are as follows:
Definition
e These are the pain Killers. These | ¢ These inhibit or kill bacteria with in or
reduce pain. on the body and treat bacterial
infections.
Examples
e Aspirin e Tetracycline
e Paracetamol e Cephalosporins  —, 7 % ~]
What is marijuana? To which category of aadictive drugsit udonqs" c‘K '%) '
MARUHA&A '
Maruuana IS a hallucmogen NI |ch inl snwckea
Sources;— | Wy

Itis obtalmd firc r1 tlne flnwer, star\\wd Iea'v'es of the marijuana plant.
e ~Cal nabis _satl /a,_
| k% Garh2orisindica

| |Ei%ect of Less Dosage:

Small doses of marijuana result in a feeling of wellbeing that lasts for two to three hours.
Effect of High Dosage:
High doses increase heart rate.
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Q5

Ans:

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q4

Ans:

Q5.
J A

Adverse Effects:
It also effects the production of sperms in men and also Weakens the short term memaory
Usage: '

Marijuana is one of the most commgnly u»eU ar 195 ir, tne V\nr.'i oI.'“f 20 by caffeine,
nicotine and alcoholic beverdges in-gepularity:

Differentiate.tistueen narcsiics-and Pal*icinogens. (K. )
The differences k"etwpen narcstics and hallucinogens are as follows:

Narcotics are strong pain Killers. Hallucinogens are the drugs that
e These drugs are often prescribed cause changes in perception

in conjunction with other less thought emotion and
potent pain killers like consclousness.
paracetamol or aspirin. e Physiologically, hallucinogens

effect on the sympathetic

e These are used to relieve pain _
nervous system causing:

for patients with  chronic

diseases like cancer. These are
also used to relieve acute pain
after operations.

Dilation of pupils
Constriction of some arteries
Rise in blood pressure

Examples

Mescaline
Psilocin

e Morphine o
e Codeine °
e Heroin

UNDERSTANDING THE CONCEPT

What are the sources of drugs? Give examples. (A.B)
See the LQ.1 of (Topic 18.1)
Write a note on sedatives, narcotics and haIIucmogens (K P) [ 1 oL
See the LQ.1 of (Topic 18.2) - & L
Describe the main groups ¢f éntiblr_""s (K-B), ! VALY
See the L_Q_.1 f(Toplc 12:3)) 1, .
Write a igig|on Fesis tancﬁ cganr?t}eq |L|0L.Uo (U B)
See the LQ.2, of {fiopic, 18.3) |
scriibe t1e mo'ie. of action of vaccines. (A.B)

- Soe tite LQ.3 of (Topic 18.3)
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THE TERMS TO KNOW

BTN AN

Addictive drug

The drug whigh mai’ e° the- £rson dﬁp=n10m 0:) i ol addlmcu

Analgesic

Antibiotics

! he raedicings thatinion or k|II bacteria

Acetaminophen; A pain killer medicine

2 aztenudal

The antibiotics that work by killing bacteria

Bacteriostatic

The antibiotics that work by stopping bacteria to multiply.

Cardiotonics

Medicines for giving stimulate heartbeat.

Cephalosporins

A group of antibiotics; interfere with synthesis of bacterial cell wall

Hallucinogen Drug that causes changes in perception, thought, emotion and
g consciousness
: A commonly abused narcotic; derived from morphine; affects the central
Heroin . . . .
nervous system and causes drowsiness, disorientation, hypotension etc.
. A hallucinogen and addictive drug; obtained from the flowers, stems and
Marijuana

leaves of the marijuana plant

Medicinal drug

Any chemical substance intended for use in the medical diagnosis, cure,
treatment or prevention of disease

Morphine

A commonly used narcotic; derived from the juice of opium; acts directly
on the CNS to relieve pain; has a high potential for addiction

Narcotics

Strong painkiller drugs; also used as addictive-citig5; Cuff‘hnonly ch ef‘.
narcotics include herom mcTphine. methadona ete, .j_ -

.-_.-

_-_,_._-____ _,_._.___'- —

Pharmacology

The studyo d G CJmcsmon plopome S ANy |..cd|(al appllcatlons

Sedatives

- Y | I ..I
\JBifonarides

S __.___._._n_ —

y =5 cf 1rU( S th\m reract vvlth the central nervous system to depress its
artilides; ma Kz person calm or drowsy
'Sulpha drugs; synthetic antibiotics that contain the sulfonamide group;
bacteriostatic in action

Tetracyclines

Broad spectrum bacteriostatic antibiotics; inhibit bacterial protein

synthesis
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The material used to produce immunity against a disease hy stlmulatlr‘" |

K Vaccines the production of antibodies. Y oy ( |
I Time: 40 min ' i (P! Marks 25
I Q1 Four possihle answers A, B,\C and i 13 oaxi‘ quwlu.. are g.ven mark the correct
I answer.( |} (6x1=6)
I 1. Digitalis ! ul«_eo 10 tlmtl|dt& (K.B) _
(A) Heart! '\ | _ (B) Brain
: ~ (G Rlaney, | - (D) Lungs
P TN Marphine is derived from: (K.B)
(A) lodine (B) Foxglove
(C) Opium (D) Aspirin
3. The medicines used to relieve acute pain after operations: (K.B)
(A) Sedatives (B) Narcotics
(C) Hallucinogens (D) Antibiotics
4. Which one is a narcotic drug? (U.B)
(A) Codeine (B) Mescaline
(C) Psilocin (D) Marijuana
5. Which cells recognize the weakened or dead pathogens as enemies and start producing
antibodies: (A.B)
(A) B-lymphocytes (B) T-lymphocytes
(C) M-lymphocytes (D) O-lymphocytes
6. Which of the following drugs obtained from plants? (K.B)
(A) Aspirin (B) Opium
(C) Cephalosporin (D) Insulin — AN (L
Q.2  Give short answers to following ques_t_ions.' Voo 0 { 'I Fu ;b'x;é"—"lcl))'

(i) Define pharmacology and distiguistii&frem. ﬁhé‘-r"-ﬂé'cy

(i) What are hrgaC- spectrum nd\narrow & gpectrum arrnolof.m

(i)  Whatare ¥ wlacly! OGN San'i I se'rf‘e"t

(iv)  What is the contrils ut_om.cf 3ir Alexander Fleming?

« /, Y ,'H'cw}' 'r_r_a.ly 2rugs aré classified on the basis of their chemical properties and modes of action?
'Q “/ Answer the following questions in detail. (5+4=9)

() Write a note on addictive drugs.

(b) Explain major groups of antibiotics and mode of action of vaccine.
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NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill_gﬁ—«;”.;—?‘-,
1R

students. B r"lfr-_k"-. _;::I."f G"J"-,lj!l W
','I_H'. - ':-J-H'ull | II @T’LJ .:,Q‘i}\' =
A Q o II"- 0 II". -\II'-.II"- ﬂ-. _,IIII )

|
\(Q WAV - L
A

|

cel
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