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Meaning. |-
. Blalog\whas been derived from two Greek words:
' Bios . Life [ 1. Define Life. (BWP 2021) ]
Logos - Study
Thus, it literally means study of life.
Definition

“Scientific study of living things is called biology”
A biologist deal with;
e Living part of nature
e Non-Living things that affect the living things in any way.
LIFE
o It is very difficult to define life in biology because there are many aspects of life, which
are beyond the scope of the science of biology like the answer to questions:
1) What is meaning of life?
2) Why should there be life?
Answers to these questions are left to philosophers and theologians. Biologist mainly
deals with matters relating to how life works.
Life, for biologists, is a set of characteristics that distinguish living organisms from non-living
objects (including dead organisms).
Life and Living Organisms .
Life is associated with living organisms because they have followingclraragteristicg.™

. They are highly organized complex entities (Complsxit_-/) “~ N [ (O o~
. Composed of one or morecells (Ceranositiony, | ' ' '

o Contain g(—’“’"‘tIC program of tt eir chargdtevisy ice, \Innrr' ance)

. Can acauars anf Use > energy ’R =*0|ra ionj—

o Can caryy Hyt and | :c,nt_ao. nlifiierous chemical reactions (Metabolism)

T _(Il_a'r. yrovy iip cize (Grdwth)

'h' | "Wiaintain a fairly constant internal environment (Homeostasis)

o Produce offsprings similar to themselves. (Reproduction)

o Respond to changes in environment (Sensitivity)

Any object possessing all these characteristics can be declared as living thing.
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1.2 BIOLOGY AND ITS DIVISIONS

Science of biology is a very wide based
study. It includes every aspect of living

things.
In order to be convenient,

been divided into a numher of br ar.cheu

~
Define parasitology and molestiar biology- '_
(MTN 2021 "

F
biologv has' |2

—*mmuuku

| Morphology =\ % 7 Studycf1orriiand structure

External mo_phol 7g/, | | _['Sludy of external features

Intsipal'morphoinny (Anatomy) | Study of internal structure

_P_ |_i£0r talbgy Study of fossils and their relation with evolution

—isiology Study of tissues

Evolution Study of changes in organisms with time

Genetics Study of transmission of characters from parents to off-springs

Zoogeography Study of Geographical distribution of animals on earth
Study of inter-relationship between organisms and their

Ecology :
environment

Embryology Study of development of embryo

Physiology Study of functions of different organs and organelles

Some other branches of biology are defined as:

1) Molecular Biology
Molecular biology is a branch of biology, which deal at molecular level with the
structure of organisms, the cells and their organelles. For example, study of amino acids,
nucleic acids (DNA and RNA) proteins, carbohydrates, and lipids, along with their
compositions, interactions, structure, and functions in the life processes.

2) Environmental Biology
It is the study of organisms in relation to their environment. This includes interaction
between the organism and their inorganic and organic environment, especially as it
relates to human activities. For example, how the addition of a particular parasite will
influence the plant and other animals of the particular area

3) Microbiology
It is the study of microorganisms. For example study of bacteria, viruses, protozoa and
microscopic algae and fungi.

4) Fresh Water Biology
It deals with the organisms living in freshwater body’s i.e, rivers, lak u ete md rr‘,a cal'
and chemical parameters of these water bodles ] [ |

5) Marine Biology Y IR
It is the study of life in seas\and ceeang: 1t |r.r:1uc es, tl € stucy of the marine I|fe and the
physical and chemical char' &CLGHSTI(S UT tre deal cctr‘g ab atactor far-marine life.

6) Parasnto!cgy

It deals=xith 'the md-/ of para-ute: The structure mode of transmission, life histories
and hosi-paiasit? relatmrnh ip-are studied in parasitology.
7) . Huirlan Bidlogy -
o] g Realwiin the study of man. It includes form, structure, function, histology, anatomy,
1| ‘wiorphology, evolution, genetics, cell biology and ecological studies.

3) Social Biology
It deals with the study of social behaviour and_communal life of human beings.

9) Biotechnology
It deals with the use of living organisms, systems or processes in manufacturing and
service industries.
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MULTIPLE CHOICE QUESTIONS

Q) Zoogeography is study of distribution of what in nature: (LHR 2021)
(A) Animals (B) Plants . : .
(C) Trees (D) Zoos .

2 Percentage of calcium in human sady is: . ' {BWP 2023)
(A)1% (B} 20,
(C) 3% . (C)\1C%

(3)  Agroup similar.ceiis that )erfo. misiirilar fection is: (RWP 2021)
(A) Orgar: L) e (B) Organelles
(C) Tissue - (D) System

F-'—~_—e—.-----—-—-'— EXTENSIVE QUESTIONS h

f 1) Explain the terms Biology and Life in detail.
@) Define any eight branches of biology. (DGK 2021)
3) Define following branches of Biology
Molecular Biology, Microbiology, Marine Biology, Biotechnology.

(Exercise Question i)
J

1.3 LEVELS OF BIOLOGICAL ORGANIZATION

1.3.1 Bioelements
Elements, which occur in a particular organism,

1. Define bioelements, name six elements
which form 99% total mass in human

are called bioelements. body. (DGK 2023)
Bioelements in Living Organisms
o Hundreds of biochemical reactions are involved in maintaining life of even the

simplest organism.
o Out of 92 naturally occurring chemical elements, only 16 are commonly used in forming
chemical compounds from which living organism are made.

. Properties of these bioelements differ from those present in non-living world and these
properties make them particularly appropriate as basis for life.
o These 16 elements are bioelements are given below with their percentage.

Bioelements in Humans
In the human body, only six bioelements account for 99% of the total mass. Other ten

bioelements form only 1%.

Six bio-elements that account Ten bio- element the

for 99%

Oxygen . _ | :
Carbon JT SATEIRRY Culn hui— 0.25%
Hydrogen . —.~ = W 40% 1\ -, ~ Chlorine 0.15%
NEfopen| o L 1L Tn3% ) Sodium 0.15%
Calciim | | 0 1 1 2% Magnesium 0.05%
. Phosphaiots. ' = ] 1% Iron 0.004%

______._,_

G : 0O F“’ MEArgdnese, zinc, and iodine are in traces.
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[ 1.1 Percentage composition of bioelements by mass of a human being ]
BIOLOGICAL ORGANIZATION
e Aliving thing is composed of highly structured living substance or protoplasm.
e In order to understand various phenomena of life, we study biological organization at different
levels starting from the very basic level of sub atomic and atomic particles to the organism itself
and beyond which the study of population and community, and entire world are included.
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VARIOUS LEVELS OF BIOLOGICAL ORGANIZATION

That part of earth inhibited by living
Bioshpere organisms; include both the living
and the non-living components. |I" '.

itemc
Ecosystem Acommunltytogetrpr»|th ,.! .nuﬁ;an |..I '.

=urroundings ...

| e

':l,__.rﬂr_".

| . |..-

f-j;

. II'. i T\: ( o '.e p \Iu’itlo'na of J\Jlfferent species
Comraini | |’p‘
= |vm i a-ractlng in the same area.
| TN '|I III
- 5 i §
(NN e\
'-\.I':'-l | = -
T Population Members of one species inhabiting the same area

Species Very similar, potentially interbreeding organism

Multiellular An indivirdual living thing composed of many
Organism cells

To or more oragns working together in the

Organ System exceution of a specific body function.
Oragan A structure normlly composed of several tissue
9 types that form a functional unit.
Tissue A grqup of similar cells that perform a specific
function.
Cell The unit of life.
A structre within a cell that peforms a specific
Orgnelle )
function. -ﬁ'|
-
i o
Micromolecules T\ “::Ja-. -
{ |
and A comblnatlon of at I\l, fal II'. { _:\
Marcomoloeulﬁ" ,

1 _ 77 1 7 7 _ 7,\_ﬁ_,.-"-
1\ E' \ e
\ MG Jlet Ie feqxlementthat retains oo -
he : e'rtléd-s‘!'thatelement . @ /' :

.
A bUb".ﬂo ¢ Particles that make up an atom. \ @ L]
Particles L

[ 1.2 Levels of organization ]
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1.3.2 Atomic and subatomic level
Atom is the smallest particle of matter and | 1. Differentiate between micro and )
consists of three fundamental subatomic particles, macromolecules (LHR2049)
electron, proton and neutron. All living and non- = —= +
living things are formed of atoms and sub-&icmic particies.

1.3.3 Molecular level
In organisms, elements usuelly darnat occur in isotatell 1orme. The atoms of different
elements ccmbine with gach’ athyr \threugh | ranic~gv covalent bonding to produce
compcunds. Thisstablefrar is.catled ¢ moleciie.

Biological Moigciles iorming Atgms, -

Hydrogen,| cardon; wxvges, nitrogen, phosphorous and sulphur are the most common
1.eter founa in-nisiogical molecules. A great variety of complex biological molecules are
\Uhinsrieted on the basis of different types of bonding arrangement.

Pic! bgical Molecules

Biological molecules are of two types;

i) Micro-molecules

i) Macro-molecules

An organism usually consists of enormous number of micro and macromolecules of
hundreds of different types. These molecules are organic and inorganic compound.

)} Micro-molecules

. These molecules are with low molecular weight.

. Some common examples are CO2, H,O etc.

. Most of the micro-molecules present in living organisms are inorganic.
i) Macro-molecules

. These molecules are with higher molecular weight.

. Some common examples are starch, proteins etc.

. Most of the macromolecules present in living organisms are organic.
1.3.4 Organelles and cells

Different and enormous number of micromolecules
and macromolecules arrange themselves in a | 1. Differentiate between organ and
particular way to form cells and their organelles. organelle. (SWL 2023)

Organelles
Numerous sub cellular tiny structures of cell are called organelles e.g mitochondria,
Golgi bodies, endoplasmic reticulum, ribosomes etc.
Functions of the cells are accomplished by these specialized structures comparable to the
organs of the body.

o Prokaryotes have a limited number and type of organelles.

o Eukaryotes are rich in number and kind of membrane bounded organe!lss.

Cell membrane is present in all cells whether prokaryotlc or eukarvnfl\ [ TR

Cell I T R WY [ (A0~
Cell is basic unit of life. \ - \ :

o In case of simple organisras '|k’ waclzria@n d moct )rct1>t< the ert ile organism consists
of a single;cell (uniceliaiar). |

o In most. f'ung! Diants{and qnl nai's~ the crganism may consist of upto trillions of cells

(multicellyiar}.,

1.3.5 Tisge Inveﬂl
! i ’(..Up of dirtaiar ceIIs organized into loose sheets and bundles performing a specific

[ I 5 1'netion is called tissue.
Examples

Muscle tissues: Specialized for contraction.

Glandular Tissue: Specialized for secretion.

Xylem tissue: Specialized for conduction of water.

Phloem tissue: Specialized for conduction of food.
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1.3.6 Organ and organ system
Organ
Different tissues having related functions assemble ( ==
1

; . : B
together in an organ to perform partlcular function. Why 5igan systern i less co mle> ]
in-nlanis as,co nares tojeiiinats?

Examples
For example, stomach, heait; lung otz ' L AR (FSD 2022)

Tissues in Stomach _ . _ .
Stomagitis an oroan,which has a-functien 6i foaadigestion (protein part). It has

o SecretcTy; vputnenal tissue wihich szeretes gastric juice.

o Muscular' tissue (sinopth) for contracting walls of stomach for grinding and pushing
foed to posiericriend.

K reatihinofan Organ
Formation of an organ is a selective process related to specific function of organism. In different
organs, tissues vary qualitatively and quantitatively according to their specific functions.

Organ Level in Animals and Plants

i N Y . N S

o In In animals there is complex and defined organ level.
o n_plants, organ level is less definite than animals. At most we might distinguish roots,

stems leaves and reproductive structures.
We can assign distinguishing features to these parts. e.g. Roots are involved in anchoring
the plant, storage of food and procuring water and minerals.

o Shoot supports the entire plant.
o Leaves are primary organs for food manufacture.
o Flowers or other reproductive structures are involved in reproduction.

Organ System
Different organs join to form organ system where total functions involved in one process
or phenomenon are carried out.
Examples
Digestive system, respiratory system etc.
Complexity of an Organ System
Complexity of organ system of animal is associated with range of functions and activities.
1.3.7 Individual (whole organism)
Various organs in plants and various organ systems in animals are assembled to from an
individual, the whole organism.
Individuality of an Organlsm
The whole organism has its individuality as far as its characterlstlcQ are rot."ernw' : 't IS
different from other members of same specm in certaln reepcr [ |

Coordination in an Organism - . o B g
. Various functions, processei and acivities of\an druanism afie 00 -dinated.
o Coordination is the workiriy togetner ¢l different.boav raits in regular manner with timing

and pe; feut1ou In.s nim':ﬂs al“ th’e s;-!ston swyorke-ir coordination with each other.
Example

o If a mari is engaﬂed In doktintious and hard exercise then
o [T Lscles warieactively and there is

w1 lrcrease in rate of respiration.

s Increased heartbeat.

o Increased flow of blood.

o Increased supply of oxygen and food to muscles.

Thus muscular system, circulatory system and respiratory system work in coordination
with each other.

7
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Attainment of Coordination
o In animals, coordination is achieved by;
i) Nervous system
i) Endocrine system
o In plants, only long-term regulation-of activyities.is lnrouqh* aboilt by Foimsines.
1.3.8 Population !
A population is a group'of living ¢ryanisms ot / .
same species located-at tive'sarne'place, et the.same—| 1.  How does Population differ from

T T W e . -

time. \ T . Community? (BWP 2023)
Examples ] 2. Write any four attributes of
Exaniples arz the ~urnber of rats in a field of rice, population. (SGD 2023)

L Iuiber 6 students in biology class, humans or
population in a city.
Attributes of Population
Population is a higher level of biological organization than individual. It has its own
attributes, which are due to its members, living together. Some of the attributes are gene
frequency, gene flow, age distribution, population density, population pressure etc.
1.3.9 Community
Population of different species (plants and animals) living in the same habitat form a community.
Some Features of Community

o Communities are dynamic collection of organisms, in which one population may increase
and other may decrease due to fluctuation in biotic factors.

o Some communities are complex and well interrelated.

o Some communities are simple in which any change can have drastic and long lasting effect.

Interaction in Organisms
Interaction between organisms in an ecosystem can take many shapes. It may be
predation, parasitism, commensalism, mutualism and competition.
1.3.10 Living world in space
Living world of today is enormous in size. It has been
reproducing and evolving since ongoing of earth. 1. What do you know about biome?
Today living organisms are present in almost (MTN 2022)
every part of world. Their distribution in world can
be studied through biomes.
Biome
A biome is a Iarge regional community, primarily determined by climate.
In a biome, major type of plants determines the other kind of plants af"i omlrncls
Naming of Biomes . e [ |
Biomes are named on base of Al IR
. Major plants e.g., forest eo%ysteni=2rass lanocccsysten .
Major featuire of ecosyster €0, trcpicil iain foresi; tenpeiate deciddous forest.

-ﬁIM'@.\'ﬂr‘!iﬂ“h

In humar; hodyy crr oung of DXyGanss: (LHR 2017)
(A)B0GH WY WL L (B) 65 %
(C\/DOA . - (D) 40 %

(2 \Winikt-one is not a viral disease: (LHR 2018)
(A) Cow pox (B) Mumps
(C) Tetanus (D) Measles

3 Population of different species living in the same Habitat form: (BWP 2019)
(A) Community (B) Population
(C) Biome (D) Biosphere
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EXTENSIVE QUESTIONS A

Explain Bioelements and its percentage.
Write note on Molecular level.
Explain biological organizatioin in detail.
Write a note on popula*lm avigicd mrrumt J\lelve! b (.|0]I(.,.,u orgénization.
(LHR 2018)

LI < N W 'L, S R —"

mllilllﬂhu

ii)
1.4.1

Singy the time 0f oridin oi iife on earth various

Corganisisvere evolved and dominated during 1. How can we determine the age of

| [ ical ti ks? SWL 2023
warious periods of geological time chart. rocks ( )

This has been found from 2 E%Z?\fe‘r’ggiﬂc "”eagfé‘w[) 2021)
Discovery and study of fossils

Sedimentation of earth.

Different information obtained from these are:

During geological time, new layers of sediments are laid down. If sequence of layers
has not been disturbed, the older organisms should be in deeper layers.

Age of rocks in layers can be determined or compared by amount of certain radioactive isotopes.

The older sediment layers have less of these specific radioactive isotopes than the younger
layers.

A comparison of the layers gives an indication of the relative age of the fossils found in the rocks.
Biodiversity

The number and variety of species in a place is called biodiversity.

There are nearly 2,500,000 known species of organisms. Out of them, there are nearly
53.1% insects

19.9% all other animals

17.6% vascular plants

9.4% fungi, algae, protozoa, and other prokaryotes.

This list is not complete. Total number of species to be estimated is between 5_to 30
million. Out of the only 2.5 million have been identified so far.

Increase in Biodiversity

1.4.2

L |

Evolutionary changes often produce new sp=C|es anc, then-increases 1JI /et Q.ty —
Phyletic lineage

A phyletlc lineage is an unnr: w len ser 1( S uf phcies arror"“d inan ?eotor to descendant
sequerce Wit 28 mtﬂr sptcuas r.'-\v nv evolvec from one that immediately preceded it.
The life tdgay\has, come into'exisienite through phyletic lineage or evolving population
of thi organ s living-in the remote past.

. m|p1 )"’L1U L(.“

i we had a complete record of history of life on earth, then every lineage would extend
back in time to the common origin of all early life. We lack that record due to absence of
fossils of many soft-bodied organisms
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|
1
First living organisms
7 about 3000 M yoars ago)

1.3 Fossil record of plants and animals shown in a geological time chart

MULTIPLE CHOICE QUESTIONS

(1)  The geological period starting from 225 million year ago is: (SGD 2022)
(A) Jurassic (B) Permian
(C) Triassic (D) Silurian
@) Mammals become dominant in: (GRW 2022)
(A) Proterozoic era (B) Paleozoic era
(C) Mesozoic era (D) Cenozoic era
3 The oldest period of Mesozoic era is: (SWL 2023)
(A) Jurassic (B) Cretaceous
(C) Triassic (D) Silurian
: \
@ Discuss phyletic linage briefly.
2 Discuss briefly phyletic lineage in biological organization. (Exercise Question ii)
3 Write notes on the following. (Exercise Question iii)
Living world in space and time.
(4) Describe briefly phyletic lineage in biological organization. (SGD 2023\ :
} 1
mmnmme_
Introduction

Science is a systematlzed kno\/vledgo Like other K
sciences, ) biglagisats sciennes &lsg fevea lser | L What is inductive reasoning give

methodziauy. It e baskal of ‘xpe imantal mquiry. one example? (LHR 2021)
Components | n | . 2. How does theory differ from law?
i) - Observaiioh - (DGK 2021)
.| I\ D af(_ﬂ_

i ) Hypothesis
1v) Tests/Experiments
V) Theory
vi) Scientific Law
These are explained below:

10
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)] OBSERVATIONS
Observations are made with five senses i.e, vision, hearing, smell, taste and tourh
depending upon their functional ability. ]
Observation can be gualitative and guantitative. {
Quantitative observations have accuracy cver qu alita iyelas '[ﬂe foriner-sié measurable
and are recorded in terms Cf iumitts. e -
i)  DATA- |
Observztitnd inaie b~'ob<e'ver are=2rganized into data form.
iii) HYROTHESIS,
Hypothegisiic-a tentative explanation of observations.
Viays of Devising Hypothesis

i) Deductive reasoning

i) Inductive reasoning

) DEDUCTIVE REASONING
Principle

In deductive reasoning, we move from general to specific. It involves drawing specific
conclusion from some principle / assumption. Deductive logic “if to then” is frequently
used to frame testable hypothesis.

Example 1
For example

o If we accept that all birds have wings (premise # 1)

o And sparrows are birds (premise # 2)
Then we conclude that sparrows have wings.

Example 2

o If all green plants require sunlight for photosynthesis
Then any green plant when placed in dark would not synthesis glucose, the end product
of photosynthesis.

i) INDUCTIVE REASONING

Principle

It is reasoning from specific to general. It begins with specific observations and Ieads to o

the formation of general principles.

Example - N ] _ =
. If we know that sparrows have Wirgs and ale pirds (")n HI\.- # 1\ o~
. And we know that eagle, paript Y@ ¥K, {rqwarzibirds (irnn isb-# 2)

Then we-indice (drawconclusior) tnat all i ds hes ' Wings.
Since n= “t‘y Jsescinduciive _m.tnoos to'generalize from specific events.
Other Ways to form aiHygothesis '
5 _Slh'ﬂ,iietim'?s.- ackuritists also use some other ways to form a hypothesis, which may include;

L dttdion or imagination.
Z) Esthetic preference.
3) Religious or philosophical ideas.
4) Comparison and analogy with other processes.
5) Discovery of one thing while looking for other thing.

11



| £4) [ Bestioe the various steps of biological methods to solve a biological problem.
e (MTN 2023)
5) How scientific problem is resolved? Write its methodology. (LHR 2023)
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iv) TESTS TESTS/EXPERIMENTS
Hypotheses are then subjected to testing. Any hypothesis that is tested again and again
without ever being falsified is considered well supported and is gererally accepiss. (Tt
may be used as the basis for formulating further hypothesis: '

v)  THEORY \ \
A series of hypothesis suppoited oy tire re; sults|of riiany’ tests is thercalled a theory.

Features
A good th?ory:

o I pivdictive

o | Hag explenatory power.

Procuctive Theory
A good theory which may suggest new and different hypothesis is called as productive
theory.

vi) SCIENTIFIC LAW
Many scientists take a productive theory as a challenge and exert greater efforts to
disprove it by performing different tests. If a theory survives this skeptical approach and
continues to be supported by experimental evidences becomes a scientific law. A
scientific law is a uniform or constant fact of nature; it is a virtually irrefutable theory.
It is more general than theory and answers to even more complex questions.

Laws in Biology
Biology is short in laws because of elusive nature of life. Examples of biological laws are
Hardy-Weinberg law and Mendel’s laws of inheritance.

MULTIPLE CHOICE QUESTIONS

(¢D)] A is based upon observations.
(A) Hypothesis (B) Deductions
(C) Theory (D) Law

2 The reasoning which moves from specific to general: (LHR 2023)
(A) Productive (B) Inclusive
(C) Deductive (D) Inductive

3 The reasoning that moves from general to specific is called: (LHR 2021)
(A) Inductive (B) Deductive
(C) Scientific (D) None of these

- EXTENSIVE QUESTIONS = _.'__-"—’—'+\ )

@ What is biological methed? D|~russ it 'undt r |o|‘ow ng headu 95 (LHR 2021)
(@) Theory (b) Law ! .

2 Deseritie Biologicai Vigthcdsunier fo.'avvl g .acadlngs (DGK 2019)
@ Lr,duct Ve anid Induct ivereasoning”
(b) Thebry ana Lavy | 4

3)+ H(w (an you :sive biological problem with help of biological method? (FSD 2023)

12
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1.6 BIOLOGY AND SERVICE OF MANKIND

The science of biology has been helping =
mankind in many ways e.g. 1. Differentiate betsren Biopestigicies
. . . and kialagical poritrol (SIVL 120223
° In increasing food production _ {1 o)
. . 2. 1 (ivie tvoladvant:ges of tissue culture
o In combating diseases _ "\ hermituet (FSD 2023)
o In protecting and conservirig enizirgnnent AR N

ROLE IN FQGD PRODSCETICMH
Biology iia; pleyed a tremendous.rafe-iii food producing by;

I Proctictior of different wericties.

B [T P pulection ¢lgiarits from diseases.

fil Rioiogical control by biopesticides.

1) PRODUCTION OF DIFFERENT VARIETIES
Improving existing varieties and developing new high yield and disease resistant
varieties of plants and animals have increased our food. Different methods, which have
been adopted in this context, are as under.

)] Plant and animal breeders have developed, through selective breeding using the
principles of genetics, new better varieties of wheat, rice, corn, chicken, cow and sheep.
Poultry breeders have developed broilers for getting quick and cheap white meat.

i) Genes of disease resistant and other desirable characters are introduced into plants by
using the techniques of genetic_engineering. Plants having foreign DNA incorporated
into their cells are called transgenic plants.

iii) Transgenic plants can be propagated by cloning (production of genetically identical
copies of organisms/cells by asexual reproduction) using special techniques such as
tissue culture techniques.

2) PROTECTION OF PLANTS FROM DISEASES

)} Integrated Disease Management
Effective control of particular disastrous disease or all the common diseases of a plant
can be achieved using all relevant, appropriate methods of disease control. Such an
approach of disease control is called integrated disease management.

i) Use of Chemical Pesticides
Plant pathogenic fungi and insects (pests) of crops, which weaken the plasts and reduses \
the yield, had traditionally been controlled by using chemical fungicidés-and nsecticides
(pesticides). Some disadvantages of using'ctiemicalgriticiass'are; ([ —

o Use of these chemicals—poses -tixicity problemns, for humaa jbeing as well as
environmental pollution. vy _ - o
. There {[g-(hanf;c-S' oTinsect: becomihg'rasistant to the effects of these chemicals.

iii)  Biologital Cdntrel By, Eio|pesticices
Conirol of diseates by-soine living organisms is called biological control. It eliminates all
| " heHarzards' ot chemical pesticides. In biological control, pests are destroyed by using

U some living organisms that compete or even eat them up.

Examples
o An aphid that attacks walnut tree is being controlled biologically by a wasp that parasites this
aphid.

o Some bacteria are being used as bio-pesticides.
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Essential Nutrients for Plants
Soil is complex medium containing all the nutrients required for plant growth. It is |mp055|ble
to conduct experiments on nutrient requirements of plants by growing them i=-suii. _
Such a technique by which mineral requirement of plants—can' be—fcund iy cailed
hydroponic culture technique.

Hydroponic forming is not feasible but miy be Uegd Ly ast rowaueo for growing
vegetable. . |

3) FOOD PRESERVAT!ON, |,

Different/techrigdes qrfohd preservation h’ve been developed for protecting food from
spoilagé anil for Its\use andlitransport over long distances without damaging its quality.
Onenf these 15 'Pestatirization, developed by Louis Pasteur. It is being widely used for
pregeryation ¥ mirlk and milk products.

(B \»l £S5 CONTROL

1) PREVENTIVE MEASURES
The advances in biological science have provided us information about the causative
agents of the diseases and their mode of transmission.

Examples

)] The AIDS (Acquired Immune Deficiency Syndrome) is caused by HIV (human immuno
deficiency virus) and it spreads through.

Free sexual contact

Blood transfusion

Using contaminated syringes or surgical instruments etc.

Therefore, doctors advise us to take precautions on these fronts, so that we do not
contract such diseases, which is at present incurable.

i) Hepatitis is caused by Hepatitis viruses, which is spread through blood transfusion by
using contaminated syringes and surgical instruments etc. In this case also, doctors advise
us to be careful and avoid the point of contact.

2) VACCINATION / IMMUNIZATION
It is a preventive measure by which immunity is produced against specific type of viruses
and diseases.

Discovery
Edward Jenner first developed the technique of vaccination in 1796, cowpox pus is
known as vaccine (from Latin vacca = cow). From this word evolved the present term
vaccination and vaccine.

Importance

)] Inoculation or vaccination is carried out to make people immune against exposure to

viruses and bacteria at the time of epidemics or sometime in early life—to make-tham \

immune to some common diseases.

i) Many diseases such as pOlIO whooping: “ough me::!es nun‘l')s-eLC, L_an ke 2511y
controlled by vaccination or “shofs™;
iii) It is claimed that small poi F'as beas Fo'rall" elirhiriated ron werld by usmg this method.

Scientists are making cnntmunus efiortd tc deve lap veccirie against'uther diseases.
iv) Even \ac-..ne against AIDY s be.nc admmlcw:ted in humans on experimental basis.
3) CURATIVIE '\.1EA5LRE‘ .
Integrated Distase Mgnegemient-

o i Conbatirg ol disease by utilizing all methods as and when required and ensuring a participation
YIRS e miunty in this program is known as integration disease management.
) T'his requires an awareness of the community about the severity of the problem, its causes

and its remedies. This is a very effective program for elimination and control of the
dangerous disease from human society.

o Integrated disease management usually includes drug treatment and gene therapy as
curative measures.

14



Chapter—l Introduction

A) DRUG TREATMENT
Drug treatment involves various ways e.g,

i) Use of Antibiotics I (il foo
After sickness from a disease, patients are _ LY B s T TP N i
usually given antibiotics. These are Uzeful in Eacterial disecses ¢nd.ony in those
condition in which bacteric haverz Ceveloped jest istan0 to antfblctln :S.

i) Radiothaidfty and Ckhematharany
In cancer, ladictherapy énc chegmothearany-aie also used.

o In radibtigrapy, | toe' cancerous part is exposed to short wave radiations from the

- radioactive rpaieriai repeatedly at regular intervals.

o | Ohiednoiherapy consists of administrating certain anticancer chemicals to the patients at
regular intervals. These chemicals may kill both cancerous as well as normal cells.

B) GENE THERAPY
A new technique, which has been developed to repair the defective gene, involving
isolation of normal gene and its insertion into the host through bone marrow cells, is
called gene therapy.

CLONING
Cloning is a technique for achieving eugenic aims.

1. What is the use of chemm‘herapy’)

B
!.

Clone
A Clone is defined as “A cell or individual and it’s asexually produced offsprings.”
o All members of a clone are genetically identical except when a mutation occurs.
o Generally, no normal animal reproduces naturally by cloning. Several insects and many

plants do, in some circumstances whereas few do so regularly.
Ways of Cloning
In 1997, scientists in Scotland first time succeeded in cloning a sheep. Other mammalian
species (mice and cows) have since been cloned.
Cloning may be in following ways:

)] Replacement of Nucleus
Nucleus from a fertilized egg is removed and a nucleus from a cell of a fully developed
individual is inserted in its place. The altered zygote is then implanted in a suitable womb
Where it completes its development The new individual formed i.. th;w WRY "‘é' a

make multiple copies of a desired r*enotype TaBR1R _ T
iiy  Division of Fertilized Eg¢ |, . IARRIE
Another_tyse is the division of'a/single, fortilizad eug ar early emuryo into one or more
separai2 mbryps: This s the se me niocess-tharnormally creates identical twins. Offsprings
from this type'cf Cloniitg\ars’ qeﬁeucally identical but carry chromosomes from each of the
.. twolparents, Thistype-or cloning has already been used to produce genetically identical cattle
| [, 40t farm animals.

J | Wier! arid Cloning

Man is likely to adopt cloning techniques for commercial production of valuable animals
of known pedigree such as horse etc. At some places, scientists are making attempt to
clone human embryo, which they believe can serve, as transplant donor but there is lot
of controversy on this.
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MULTIPLE CHOICE QUESTIONS

Q) Technique likely to be adopted for commercial production of animal of known

pedigree:
(A) Hydroponics ‘B) Gene therapy
(C) Cloning ' DY integiated aisease ranagenieiit
@) In biological control an aphiid is keing certrolled by L (SWL 2021)
(A) Honey-isze YR . (B)Nasp '
(C) Mesnuito, _ _ () Dragon fly
(3)  Which'nf'tine following s ihe best technique of controlling diseases in human?
A) [Ehiolhgical conirc: (B) Bio pesticides
S MO IDMe (D) None of these
- <
(1) Explain the role of biology in health.
(@) Write note on following.
(a) Preventive measure of disease.
(b) Vaccination.
3 Discuss the role of biology in disease control.
4) What is cloning? Give its applications. (SWL 2023)
5) How vaccination, dry treatment and gene therapy helped in improving human
health? (SWL 2023)
6) Describe the role of biology to control the diseases by preventive measures.(GRW 2023)
@) How study of biology is useful to help mankind in food production and disease
control? (GRW 2023)
- /

1.7 PROTECTION AND CONSERVATION OF ENVIRONMENT

Industrialization has helped mankind to raise

Define bioremediation and endangered
species. (SWL 2017)

2. How a biologist can help to reduce

environment pallution? "/ SWIsZi5]2) |
_ L )

the standard of living but has also destroyed
our environments.
Environmental Pollution

Environmental pollution has reached at alefiing T N [
level in some countries. Tonsnf indusf::ial_\fv'aste'; and gffiients in <olie, Liquiaor gés form are
being injected into the envirannent Oy the! industrizs, | '
. These eff!.ble"wts-fl-’eqi'!cr_ltlyl on.“a'd_n :__i?éablp aimeert of certain very toxic even carcinogenic materials.
o Heavy raeals likellead fl"or;fautomobiles, chromium from tanneries, are playing havoc
[ o Bumar headi,

J | “ead orControl

Environmental pollution needs to be addressed. It will become out of control leading to
irrepairable loss of bio components of world ecosystem and loss of life from our planet.
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Role of Biology in Protection and Conservation of Environment

The biology has helped mankind in attracting attention to this problem and_the bIO|0C]Lua
are trying to solve this problem. ' :
Several ways of bioremediation (removal oridsgrafadion o1 env.ronmentdl gliltants or
toxic material, by living onqauw alie/undor irivestigaiion) Farexamiple algae have been
found tas6dl ce nohiion 9f ht,d\: / metal by-binalisarption. '

The bioingis:s ¢r a'sé: workirig, out tseiist of endangered species of plants and animals which if
r.u* lotested veuld souit be extinct. They have therefore stressed the needs for their protection.

N EN jirenimantai Pollution in Pakistan

It is our national problem. Our rivers, canals are polluted with city sewage and industrial
wastes.

Freshwater life especially fishes have been affected adversely. Exhaust from our vehicles
is enormously adding lead into atmosphere. It can be controlled by using lead free petrol.

MULTIPLE CHOICE QUESTIONS

1)

)

3)

Environmental pollutants can be degraded by the process of:
(A) Bioabsorption (B) Biodegradation
(C) Biomining (D) Bioleaching
Bioremediation is:

(A) Usage of microbes to produce new organisms

(B) Usage of microbes to destroy environmental pollutants
(C) Usage of algae and fungi to produce new antibiotics

(D) Usage of living organisms to produce new vaccines

Exhaust of automobiles is adding to atmosphere.
(A) Lead (B) Nitrogen

(C) Oxygen (D) All of the above

1)
)

3)

(43
[N (BWP 2023)

EXTENSIVE QUESTIONS —---—,'—_:—' S =N

How biology has helped "nank.nr* in.conse IVotIUn Uf envirgnient?” (LHR 2018)
Write down a note on prote,tm ¢ r d sonsgverion|cf environment.

- -~ (LHR 2019, GRW 2018, 2021)
The =h\: |mnrr-dnt of P 'ktstan is- deteriorating day by day; suggest various
measiIres td conservetit! (LHR 2021)
i iscuds e iole'of Biology in protection and conservation of Environment.

/
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GLOSSARY

Abiotic factors:
These are non-living factors of an ecosystem. For example, water, air;7gil-light efc:
Biotic factors: -
These are living components of—an ecpsistem., Fcr {eyarapie, nlents.~ammal and
microorganism. Vo L
Phyletic lineage: \ \ SR :
Phyletic iegns-gvoitsionary origir, ¢f-a species. Lineage means family history. So
organisins, are, ‘arranged’ on 'the 2asis” of their evolutionary origin. For example, Fish,
ampiibiang, reniile, mainriidls have common ancestor (forefather). So they are placed in a
gingle Hhzage-sf Chordates.
[Yecthetis preferences:
Sometimes, a person likes a thing. He makes hypothesis on basis of his personal likings
or disliking.
Hardy-Weinberg law:
Under certain conditions of stability, a population remains constant. It does not change
Genetic Engineering:
The manipulation of gene is called genetic engineering. In this case a biologist uses gene
according to his will. He removes a gene or he adds gene, etc.

Pest:
The animal which destroys our crops or storage grains is called pest. A pest may be an
insect or any other animals like rat. Pesticide is a chemical that kills the pests. Pesticides
can Kill all the pests including insects. Insecticides are used only against insects.

Eugenic aim:
It means to produce a human race with superior characters. Plato gave this concept. He
believes only selected persons with good characters should be allowed to produce babies.
These babies will have superior character. Cloning can be used for eugenic aim. All
genes of superior characters like intelligence, beauty can be transferred in to single
zygote. It will produce a superior human race.

Cancer:
An uncontrolled growth or cell division is called cancer. A cancer cell starts dividing
without any check and weakens the body.
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EXERCISE

Q.1
i)

Fill in the Blanks.
is the study of
relation to their

organisms in
environment.
The study of organisms living'in f=asii
water bodies—like rivers;-lakes jets s
called "

it e banch—of

biclagy, whic, ashls wih the study of

[ leggial bemendour and commercial life

Vi)

vii)

viii)

Ans:

Q.2

of-human beings.

In the body, only six
bioelements account for 99% of the
total mass.

All living things and non-living things
are formed of simple units called

Various organs in plants and various

), Chse vctors A%
| [Debucticn ~Testing of deduction

organ systems in animals are
assembled together to form a
A is based upon

observations.
A hypothesis is a result of deductive
reasoning or it can be the consequence
of reasoning.

i) Environmental Biology

ii) Fresh Water Biology

iii) Social Biology

iv) Human

v) Atoms

vi) Individual

vii) Hypothesis

viii) Inductive
Encircle the Correct Answer From
The Multiple Choices: )

Which one of the following! isicoirzat! [

sequence-nipinlogical miethod?

(a) Obsers: E"rL'Jr.u'- (& fpotl esis, - LA
Theory

'Hypothe3|s -

(c) Hypothesis - Observations -
Deduction - Testing of deduction
(d) Law - Theory - Deduction -
Observations

i)

i)

Introduction

Which one of the following -is
employed in treatmient-af cancer?

(@)L A=tiviotics and vazchiation

(b) Re dmtherap rand th-‘"nutherapy
) Che motaerapy and antibodies
(d)*il of the above

Which of the following is not a viral
disease?

(a) Cowpox

(b) Mumps

(c) Tetanus

(d) Small pox

Which one of the following is not
related to cloning?

(a) Replacement of the nucleus of
zygote by another nucleus of the same
organism

(b) Separation of cells of embryo to
form more embryos

(¢) The individuals
similar genetic make up
(d) Removal of piece of DNA or gene
from the cell and incorporating another
gene or piece of DNA in its place.

resulting have

ANSWER KEY

Q.3 Write whether the statement is ‘true’

i)

or ‘false® and write the correct
statement, if it is false.

Penicillin was discovered by Edward
Jenner from a fungus Penicillium. (False)

Vaccine was discovered by Edwz"‘l Ya

Jenner from cowpsxjjus:,
Many-diseases such as _cuo, vhgutiiig

“iccugh, ingasles,, murans-eic. can be

Gontrhiled By ant bibtics. (False)
Mazy- aiseases such as polio, whooping
cough, measles, mumps etc. can be
controlled by vaccines.

Exposure to the small pox virus allows
the body to develop immunity against
COW pOX Virus. (False)
Exposure to the cow pox virus allows
the body to develop immunity against
small pox virus.
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iv) AIDS is caused by HIV and it spreads

Q.4
i)

through  sexual contacts, blood
transfusion, by contaminated syringes
or surgical instruments. (True)
Short Questions.

What do you mean by hypcthiasis?

Ans: A hypothesis is\an assurntiar that is

i)

made bas¢d Dn spime evidence. | This-s
the-initlal poini of an' investigation

| |tidt{trahglites the research questions

into predictions. It includes
components like variables, population
and the relation between the variables.
A research hypothesis is a hypothesis
that is used to test the relationship
between two or more variables.
Characteristics of Hypothesis
Following are the characteristics of the
hypothesis:

e The hypothesis should be clear and
precise to consider it to be reliable.

o If the hypothesis is a relational
hypothesis, then it should be stating
the relationship between variables.

e The hypothesis must be specific and
should have scope for conducting
more tests.

e The way of explanation of the
hypothesis must be very simple and
it should also be understood that the
simplicity of the hypothesis is not
related to its significance '

hﬂ_i'&__'_a;_i-@“-'_-____
___PEEEO_”S_._ )
Tinzory isla st (A= aw s
Tl | herified | generalization  that
“lexplanations or | describes what
statements happens when
about a | certain conditions
phenomenon are met.

r-———4|

Explanaf-f"\

' _(_aT SeTevised

"Cecciine therature r\f_

_ Expla-“ e cause.or Lr.h:nunnej o

" Revlision

| Not typically revised

Example

Endosymbiont theory]

Mendel’s Laws

i)

Ans:

What is deduction?
Logical consequences (statements) of a
hypothesis are called deductions.
Deduction is highly accurate when
performed properly. Here’s what that
looks like.
Examples:

1. Flowers are plants.

2. Sunflowers are flowers.

3. Therefore, sunflowers are

plants.

This example of deductive reasoning
takes a general fact (flowers are
plants), adds a second fact (sunflowers
are flowers), and draws a narrower
conclusion than the general fact
(sunflowers are plants).

iv) Define vaccination.

Ans: Inoculation of vaccine in the body is
called vaccination.
Vaccines contain
a microorganism or virus in a
weakened, live or Killed state,
or proteins or toxins from
organism. In __stimuiating-—/tle
body's adaative™, immurity, | they. Hai

—pievent s‘cl«"nGSS' i an infectious

digease. |

V)| ite o.5hort n('tc on cloning.

Aris: Definition:

' Cloning is a technique in which
identical copies are produced by
asexual means

Clone:
A cell or individual and all its
asexually produced off springs.
Methods:
(1) The nucleus from a fertilized egg is

removed and a nucleus from a cell of a

th_e v :
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fully developed individual is inserted
in its place.

The altered zygote is then fixed in a
suitable womb where it completes its
development.

(2) Another type of cloning is tie divisian
of a single =gy or earky—embrizd intH
one or mare feparate-emoryos.,

vi) Extensive Quesiions. -

i. _Define follpwing traihckes of Biology:

| idleculan ~~Biology,  Microbiology,

_'Meiine Biology, Biotechnology.

Ans: (See article 1.2)

ii. Discuss briefly phyletic lineage in
biological organization.

Ans: (See article 1.4.2)

iii.  Write notes on the following:

a.  Living world in space and time

Ans: (See article 1.3.10 & 1.4.2)

b.  Population

Ans: (See article 1.3.8)

c. Community

Ans: (See article 1.3.9)

iv. Explain the biological method for
solving a biological problem. How
deductive reasoning and inductive
reasoning play an important role in it?

Ans: (See article 1.5)

v. What is role of Biology in welfare of
mankind?

Ans: (See article 1.6)
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SHORT QUESTIONS
BIOLOGY AND ITS DIVISIONS _
KNOWLEDGE BASED QUESTIONS [ s
Q.1  What are the characteristics of life?

Q.2  Define morphology and p.y-iolooy:

Q.3  Differestiate betwear inclesutar oicloy s ana broieshinology. (FSD 2019)
Q.4  Define nctchroingy. Y e e (LHR 2019, LHR 2021)
Q.5 . Defir e paravitolno:s &id molecular biology. (MTN 2021)
3 ¢ bee .nicrobiology. (MTN 2021)
W.7 Differentiate fresh water biology from Marine biology. (MTN 2023)
Q.8 Differentiate between parasitology and microbiology. (GRW 2023)
Q.9 Define Life. (BWP 2021)
Answer

Life

Life is set of characteristics by which we distinguish living from non-living.
Characteristics

Following are important characteristics of living organisms that represent presence of life
in them;

(1) They are highly organized and complex bodies.

(2) They are composed of one or more cells.

(3) They contain genetic material (program) which forms characters.

(4) They can get and use energy.

(5) They can carry out and control chemical reactions (metabolism).

(6) They can grow in size.

(7) They can maintain homeostasis (a fairly constant internal environment).

Q.10 Define the term fresh water biology and biotechnology. (MTN 2017)

Answer
Fresh Water Biology .

It deals with the organisms living i= freshwater bady™y e tivdrs, ks efc,and bhysical
and chemical parameters of these iveter boees. ; ' \
Biotechnology _ | \ _

It deais_xvith) tiie” Lse (GF Fving. orgenisiis,~sysStems or processes in manufacturing and
service industrizs., ' \ '
Q.12 _ll)'-,ﬁr.e ol biolbgy’? (GRW 2018)

J -. Nsvver:

5
1

Molecular biology is a branch of biology which deals with the structure of organisms, the
cells and their organelles at molecular level.
Example: DNA replication
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Q.12 Define social biology. (BWP 2019)
Answer i '
This is the branch of biology which deals witiiihe studv.ofsgCial¥zhayicur anc cemtinal
life of human beings. - '
Example:
Researct i tle mating b=h0\ ok of Binds,
Q.13 Defire para alttﬂ'.)g 1 (FSD 2019, FSD 2021)
mm R
This is the branch of biology which deals with the study of parasites. The structure, mode of
transmission, life histories and host - parasite relationships are studied in parasitology.

Example:

Study of the malaria parasite, specifically various species of the genus plasmodium.
CONCEPT BASED QUESTIONS

Q.14 What was the atmosphere of primitive earth?
Answer

It is believed that the primitive earth had an atmosphere of methane, ammonia, water-
vapour, hydrogen sulphide and hydrogen. These simple substances gradually combined into
complex molecules which served as models for organizing chemical substances around them. In
his respect, Quran emphasizes:

“See they not how Allah originates creation, and then repeats it: truly that is easy for Allah.”
Q.15 Plasmodium requires female mosquitoes for its transmission from a diseased person to

a healthy one. What will be the consequences if we destroy its primary host? Discuss
the branch of biology that deals with the study of the above scenario.

Answer
If we remove the primary host (a mosquito) from the plasmodium life cycle, parasites will be
unable to transfer from an affected individual to a healthy one. So, disease transmission can
be stopped.

The branch of biology that deals with the host-parasite relationship.is.cajiet-arasitol( (y
which we study structure, mode of transmissioi, life historics;and fiast-ograsite’ —
relationships. | L e

Q.16 Differentiate between mquCL Ia. r;nlccy mdhmte*lfncluc!\ s ) (SGD 2017)
Answer — - -ﬁ : }
."v’mhcmarE-iofouy b AN | T Biotechnology
Definition
Mg ucuu bio. ogy 1 branch of biology, | It deals with the use of living organisms,
.Imu ezl ~at molecular level with the | systems or processes in manufacturing and
Jtlucture of organisms, the cells and their | service industries.
organelles.
Example
Study of role of phospholipids in plasma | DNA fingerprinting comes under
membrane comes under molecular biology. biotechnology.
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Q.17 Differentiate between anatomy and morphology. (LHR 2018)

Answer —
Anatomy | Mernhiology
Definition

It deals with the study of thefirternal=and-| !t is ‘a \broader term that’ encompasses the
external structures-of living orgarjsms. / »tLdy of the.form and stidcture of organisms,
' inciguing their external and internal features,
as well as their shape, size, and organization.

- - Example

rre airangerwnt-or tissues in a plant leaf, or | Birds wings

tire stricture of the digestive system in a frog. | Fins in the fishes
Q.18 Differentiate between fresh water and marine water biology. (GRW 2021)

Answer
Fresh Water | Marine Water
Definition
This branch of biology deals with the | This is the study of life in seas and oceans.
organisms living in freshwater bodies i.e., | This includes the study of the marine life and
rivers, lakes etc and physical and chemical | the physical and chemical characteristics of

parameters of these water bodies. the sea acting as factors for marine life.
Example
Common carp living in freshwater ecosystem | Whale living in marine environment.
Q.19 Why is it difficult to define life? (SGD 2023)
Answer

It is very difficult to define life. There are certain aspects of life that lie beyond the scope of
the science of biology like the Answers to the questions: what is the meaning of life? Why
should there be life? These are the questions not usually taken up by Biologists and are left to
philosophers and theologians.

Biologists mainly deal with the matters relating to how life works. Life, for biologists, is a set .~
of characteristics that distinguish living organisms from non- I|V|ng ObIP(‘* (including-#énd:

organisms). ] [ | ’
Q.20 Differentiate between Microbiology and B'L_otet;hhob.d;;/'__ ) I' N '(SWI: 2021)
Answer ._ N\ ( AR \W - L
i -r/liurebi"olcou W N~ | Biotechnology

_ ut‘TII’]ItIOI’]
This_is-thg st Jd/ i mmmnrganlsms which | It deals with the use of living organisms,
nelicq 1Bacterial “Viruses, Protozoa and | systems or processes in manufacturing and

‘| (nicroscopic algae and fungi. service industries.
Example
Life cycle of bacteria. Production of insulin through genetic

engineering by the use of bacteria.
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LEVELS OF BIOLOGICAL ORGANIZATION

KNOWLEGED BASED QUESTIONS
Define bioelements. Give two examples. (LHR 2017)

Q.1  What are the different levels of biclogica! croani. atien?

Answer _ VoA
Different lexels of bioloaical organizawons are yiveii beiov.

(1) Atomid and-s4iy aiomic, lzvel

(2) Moi=cirarilevel '

() Crganeiles ard cell

(43 Tisenz leved

| ) Organ and system

(6) Individual (whole organism)

(7) Population

(8) Community

(9) Ecosystem

(10) Biosphere

Q.2  Define the term species with example. (SGD 2022)
Answer
Definition

Very similar, potentially interbreeding organisms that produce fertile off-springs are
grouped under species.

Examples

Examples may include Homo sapiens.
Q.3  Define population and give its four attributes. (LHR 2022)
Answer

Definition:

“A population is a group of living organisms of the same species located in the same
place at the same time.”
Attributes:

o Gene frequency

o Gene low

o Age distribution

o Population density

o Population pressur¢ |

Q.4  Definesicmz and community. st (GRW 2022, RWP 2022)
Answer RIBAR ' '
Bionje:

J. W | Al idrie 1s a large regional community primarily determined by climate. It has been

found that the major type of plant determines the other kind of plants and animals.

These biomes have, therefore, been named after the type of major plants or major feature
of the ecosystem.

Example: Tropical rainforests, Grassland example of community
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Community:

Populations of different species (plants and animals) living in the sarie_habitat jorn a,
community. Communities are dynamic collections of orgarisz, i which-ane populag.en
may increase and others may decresze due ‘0 FIllctucucr in‘anictic tac.o's.
Example: Forest, ponds are ¢xamysfe nficqim m.mlt/ '

- CONCERT BASEROUESTIONS

Q.5 Differer:ziae hetween mocr ) aru marremorecules. (LHR 2018)
Answer
L\/Il:’om::ccmes | Macromolecules
Definition
e molecules with low molecular weight are | The molecules with large molecular weight
called micro-molecules. are said to be macromolecules.
Examples
Example: CO2, H20 | Example: Starch, proteins, lipids etc.
Q.6  Differentiate between population and community.
Answer
Population | Community
Definition

A population is a group of living organisms of | Population of different species (plants and
the same species located in the same place at | animals) living in the same habitat form a

the same time. community.
Example
Number of rats in field of rice. | All plants and animals in an area
Q.7  Compare between organelle and organ.
Answer
Organelle | Organ
Definition

The sub-cellular structures of the cell are
called organelles.

A group of different tissues, performing same
function is called organ.
Examples
Mitochondria, Golgi complex, endoplasmic | Stomach, heart etc.
reticulum, ribosome etc.

Q.8  What type of interactions occur in comn: umty leviis o =

Answer - 1
In a community the orgariisin inte; act orl ozcliis .” mwv shapes 't may be predation,
parasit; sm cummf..yillsm *nutugllsn e,

Q.9 Whyou gc_r sy&tet_n is less « S0MDISX i plants as compared to animals? (FSD 2022)
Answnr 1l L '
J N *.5 N 1&. argan Ievel of organization is much less definite in plants than it is in animals. At the
W |

most, we might distinguish roots, stems, leaves and reproductive structures. Clear cut
functions, the distinguishing features, can be assigned to each of these structures. The
complexity of the organ systems of animals is associated with a far greater range of
functions and activities than is found in plants.
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Q.10 How biome differ from biosphere?

Answer
Biome |

(FSD 2017)

Binsphere

Lefinitlor, |

A biome is a large regionai, commenity
primarily detesniinad by cliniata.) It.has Leen
found that the-iajo’ type ol plant| déterniines
the other kind nf'slalts anc animals-—

l'ropical rainforests, Grassland

e Hiodphe erz) refew‘ ‘to th2 part of the Earth
ard its-2tifiosphere where living organisms
exist. It encompasses all ecosystems, habitats,
and environments on Earth where life is
found.

Examples

Amazon Rainforest

Q.11 What is community? Give two interactions among organisms of a community. (FSD 2019, 2021)
Answer

Populations of different species (plants and animals) living in the same habitat form a
community. Communities are dynamic collections of organisms, in which one population

may increase and others may decrease due to fluctuation in abiotic factors.

Interactions among organisms:

The organisms, interaction can take many shapes. It may be predation, parasitism,

commensalism, mutualism and competition.

Q.12 Define bioelements, name six elements which form 99% total mass in human body.

Answer
Bioelements

(DGK 2023)

“Elements, which occur in a particular organism, are called bioelements.”

Examples

nz\

Some important bioelements found in humans are oxygen (65%), carbon ( 19 oy hydro“m" '

(10%), nitrogen (3%), calcium (2%) and phosphorous (1%)

reticulum, ribosome etc.

- SWL 2023)

Q.13 Differentiate between organ and 2 ganel e.
Answer a —\ [
210 "Ji‘_gani‘,he L\ | Organ
' Definition
Thep, llhf'(”llllr strquures of the cell are A group of different tissues, performing same
',Cailad n'ganelles. function is called organ.
Examples
Mitochondria, Golgi complex, endoplasmic | Stomach, heart etc.
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Q.14 How does Population differ from Community? (BWP 2023)

LIVING WORLD IN TIME AND SPACERS
KNOWLEDGED BASED QUESTIONS .. '

Q.15 What does biodiversity mean? - ; - (FMWVP 2017)
Answer

Definition

The numigariand variety 0 speups ir, 'a piace!irparticular time is called biodiversity.

Biodivessity cescrivesithe richness end-variety of life on earth. It is the most complex and

important featule ¢f ur planes: Without biodiversity, life would not sustain.

Exgrhple:

(.26 Define biome. How is it named?

Answer
Definition
A biome is a large regional community primarily determined by climate. It has been
found that the major types of plants determine the other kinds of plants and animals.
Naming
These biomes have been named after the type of major plants or major features of the
ecosystem. (Forest, Grasslands, Deserts).

Q.17 Write the names of four eras of geological time chart. (DGK 2017, MTN 2017,SWL 2019)

Answer
Four eras of geological time chart are given below;
1. Proterozoic Era
2. Palaeozoic Era
3. Mesozoic Era
4. Cenozoic Era

Q.18 Define biodiversity. Give percentage of different groups of organisms. (LHR 2023)
Answer

The number and variety of species in a place in particular time is called biodiversity.
Biodiversity describes the richness and variety of life on earth. It is the most complex and
important feature of our planet. Without biodiversity, life would not sustain.

We find that there are nearly 2,500,000 species of organisms, currently known to science.

More than half of these are insects (53.1%) and another 17.6 % are vascular-iants. Asimals, \

other than insects are 19.9 % (species) and 94 % are fungl algage, pr«fﬂzna and| Varipus

prokaryotes. N [ ey Ve N -
Q.19 Define phyletic lineage. . o o v \LHR'2017, MTN 2019)
CONCEP/ BA >ED T S"'IO‘\.“ '
Q.20 How can e deiming the 1ge or rc"k" o (SWL 2023)
Q.21 How can w2 (.o-tEraﬂe 'fl‘e W" 5?
Anc\Mr \

Wi .1gr= cfa rock can tell about the age of a fossil present in it.

| Y “study of fossils:

The fossils can be dated by the following two methods.

Sedimentary method:

The age is determined by counting the layers of rocks.

With the passage of geological time, new layers of sediments are laid down.

Therefore the older organisms are in deeper layer (if the sequence of the layers is not disturbed)
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Radioactive Method:

It is also possible to determine the age of a rock by comparing the amount< of radloactv 3

isotopes they contain.
The older sediment layers have less radioactive isotopes than-tle y)unqer iavess.
By comparing the layers we can decr‘rlbe tle age of & Fossils

We can say that the fossllE‘1 ‘I’"Ei % thi same 0=OIUgncaI period.
T_ d’; U.i " .L
KRQOWLERGEZ BA‘ ED QUES TlONS

Q.22 What iz tacory? WW'rite dov properties or a good theory. (GRW 2021
Q.23 Define CeaLctiva 12e501ing with example. (DGK 2021)
224 Daine *reissnnypothesis. (DGK 2022)
.5 “hat is deductive reasoning? (LHR 2019)
Answer

Definition ) . _ o »

It involves drawing specific conclusion from some general principle to the specific. Here

“if and then” is used to make hypothesis.

Example - 1 _ _ _

If all birds have wings, and sparrows are birds, then sparrows have wings.

Example - 2

Q.26

If all green plants need sunlight for photosynthesis, then any green plant placed in the
dark would not synthesize glucose. (Glucose is the end product of photosynthesis)

List all the ways, by which Biologists or scientists form a hypothesis, OR form basis
for hypotheses.

Answer

These are:

(1) Deductive reasoning

(2) Inductive reasoning

(3) Imagination

(4) Esthetic preference

(5) Religious or philosophical ideas

(6) Comparison and similarity with other processes

(7) Discovery of one thing while looking for some other thing

CONCEPT BASED QUESTIONS

Q.27 Differentiate between Law and Theory. (MTN 2017, RWP 2021)
Q.28 How deductive reasoning is different from inductive reasoning. (MTN 2035; |
Q.29 Differentiate between inductive and deductive Reasonlng \BWP 7024, 2022, M.TN 204_,.
Q.30 What is inductive method to formul=t= a hyp otheﬁs" Usive ar e (aml.le ((;F W 2022, RWP 2022)
Q.31 Differentiate between deductive 25 indu ot /2 rzasonng. ' (LHR 2017)
Answer

- Inductive Reasoning
Eeiinition

DCedugtive Reascr'in'q, A

In deductive ' raascning | mipvey “from the | In inductive reasoning moves from the
general i |the! speciiic.~It Tnvolves drawing | specific to general. It begins with specific

o~ speditis v conclasions  from  some  general | observation and leads to the formation of the

Lpairciptes.” general principles.

Example

If we accept that all birds have wings, and | If we know that a sparrows have wings and are
sparrows are birds then sparrows have wings. | birds, and we know that eagle, parrot, hawk and

crow are also birds. Then we conclude that all bird
have wings.
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Q.32 How does theory differ from law? (SGD 2022)
Answer _ f
Theory | caw| |
Definit'or's
Theory is a set of verified exclanations.'or A lavy 15 ¢ g°1ena| zation that uescrlbes what
statements about a phenomenon | _ nappzns 'wiel ceitaiii conditions are met.
Exnlandtion
Explain the caiis¢ pf phencmenan: | Describe the nature of phenomenon
. _ Revision
| Calr| g yevisés | Not typically revised
[ S ' Example
Endosymbiont theory | Mendel’s Laws
Q.33 How hypothesis is formed by an observer? (MTN 2023)
Answer

An observer organizes observations into data form and gives a statement as per
experience and background knowledge of the event. This statement is the hypothesis,
which is tentative explanation of observations.

There are two ways of formulating hypothesis. A hypothesis can be the result of
deductive reasoning or it can be the consequence of inductive reasoning.

BIOLOGY AND THE SERVICE OF MANKIND

KNOWLEDGE BASED QUESTIONS
Q.34 Define transgenic plants.

Answer
Definition
Transgenic plants are the plants having foreign DNA incorporated in their cells. The aim
is to introduce a new trait to the plant which does not occur naturally in the species.
Explanation
A few examples of transgenic plants are cotton, corn, potato, and tobacco. These plants
are genetically engineered to which prevents the action of various pests.

Q.35 What do you mean by integrated disease management? (SWI-2047) \
Answer : .' _
Definition ) = [ -
Combating disease by utiliziag all n*@f'lodo as and V\he'] xequ irer end 2nsunng a part|0|pat|on
of community in these programs is kriown as| integrated.disuese maiiagemsnt.

Q.36 Define nwdropnmb uUl-fU| € techmq Je &na cive its appllcatlon (GRW 2017)
Answer ' ' '
Defiiition!
_ [ aithis, echisiue the plants are grown in aerated water to which nutrient essential for
J Y 'planits growth are been added. Or the technique of growing plants using a water-based
nutrient solution rather than soil.
Significance

e Itis used to test whether certain nutrient is essential for plants or not.
e Itis used by astronauts to grow vegetables and fruits in space.
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Q.37 What do you mean by gene therapy? (Conceptual)

Answer
Gene Therapy
Gene therapy is a recently introduced techniguz2 develoneg+ repair we Jle.e ve Gareihis
consists of isolating the normal gene-aind msertmc itinfo *I e ho! tnrougr bane riiarrow cells.
Example:
Gene therany for cancer. _
Q.38 What 1s nastatiiizaticia? (DGK 2021)
Answer ) '
Techinigu.e' use, for stmuluduon of a substance and especially milk and its products at
Spetific ‘tempzerature for a specific time that destroys pathogenic microorganisms.
| 1| ieknigue was developed by Louis Pasteur.
Temperature used for this technique are as;

1. 63C for 30 minutes
2. 71C for 15 seconds
Q.39 Define endangered species. (SWL, 2021)

Answer
Various animals which if not protected would soon be extinct. Such animals are said to
be endangered species.
Example: Amur tiger, red panda and Asiatic elephant etc.
Q.40 What is cloning? Write one method of cloning. (LHR 2019)
Answer
Cloning:
Cloning is a technology for achieving eugenic aims. A clone is defined as a cell or individual
and all its asexually produced offspring. All members of a clone are genetically identical
except when a mutation occurs.

In this procedure the nucleus from a fertilized egg is removed and a nucleus from a cell of a
fully developed individual is inserted in its place. The altered zygote is then implanted in a
suitable womb where it completes its development. The new individual formed in this way is
genetically identical to the individual whose nucleus was used.

Example: Dolly sheep
Q.41 What is Hydroponic culture techniques?

(RWP 2017, MTN 2017, 2021, LHR 2019, 2021, GRW 2019, DGK 2019, 2021, 2025} '

Q.42 Define bioremediation. Give one example. = e L (EIED 2017)

Q.43  Define bioremediation and endanqered quci-qs.- R - _ o ol S0 (SWL 2017

Q.44 What is biological control? C‘ivo moeramnio. L (GRW 2019, MTN 2019)

Q.45 Givet vo edv; anfngm of tiss Je CUr*UI. e .e*hmqn s, (FSD 2023)
_ CON"E FT-B3ASED QUESTIONS

Q.46 Diffe renflatv bnwoei* uIOpeStICIdeS and biological control. (DGK 2017, GRW 2021)

.4.3.;4_:7 -'Wnat 5 Integrated Disease Management?

(BWP 2017, 2021, 2023, SWL 2019, MTN 2021, GRW 2021, LHR 2022, DGK 2022)
Q.48 Differentiate between chemotherapy and radiotherapy. (DGK 2019)
Q.49 Differentiate between radiotherapy and gene therapy. (RWP 2019, 2021)
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Q.50 How a biologist can help to reduce environment pollution? (SWL 2022)
Q.51 What are adverse effects of use of chemicals during its use to control ncsts? — (FSi 2072,

Q.52 What type of therapy or treatment is used for cancer patieins? -

Answer

1) Radiotherapy _ . PR
In radisttierapy, the-Cancaréus! part!is ‘exposed-+0 short wave radiations from the
radioactse maveriai, This procass 1saer=dieu at regular intervals.
In Pakistari thefie are caveral ceiters which are carrying out radiotherapy to control cancer.

2) Cherhotherdpy

| chemctiierapy certain anticancer chemicals are given to the patients at regular

intervals. These chemicals may kill both cancerous as well as normal cells.

3) Gene Therapy
In this technique the defective gene is repaired. In this case the normal gene is isolated
and is inserted into host though bone marrow cells.

Q.53 Differentiate between biological control and bioremediation. (DGK 2017, LHR 2019)

Answer
Biological control:
In biological control, pests are destroyed by using some living organisms that compete with
or even eat them up.
Example:
An aphid that attacks walnut tree is being controlled biologically by a wasp that parasitizes
this aphid.
Biopesticides:
Biopesticides are chemical substances or agents derived from natural sources, such as plants,
microorganisms, or naturally occurring compounds, that are used to control pests.
Example: Some bacteria are being used as bio-pesticides.

Q.54 What do you understand by bioremediation? What is its advantage?

Answer
Bioremediation
It is defined as removal or degradation of environmental pollutants or toxic materials by
living organism.
Example
Algae reduce pollution of heavy metals by bioabsorption.

Q.55 What measures you suggest for endangered species? ., - 1 (oA 2023)

Answer _ |
Biologists.aie also working out/th2 (ist,uf encarigered-ssecies of plants and animals which
if not proectec-viouid snon be-exiinst.|Meastires which can be used for the protection of
endangered| specigsiars develaprient of botanical gardens, zoo, national parks, ban on
bunting,|inmposetheavyfirie according to law for hunting these animals, reduce contact of

s evadnawith vitd life etc.
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SELF-IMPROVEMENT TEST (SIT)

Q.No.1 Choose the Correct Answer by Filling the Circle. A0 x 1 =163
1. Which of the following is not studied under biotechnology? N |

® Replacement of defective gene from body
insulin production for cichetic patient<fiomitacieria’,
© Removal of environmeritas poliutarits
O Treativer't sfinicctiots, diseasey
2. Which ong o1 vhe ioliowing isitine simpiest level of biological organization?

® Woletular Ixvel, "B Cellular level © Individual level ~ © Organ level
5. Highesi corcanirdtion of bioelements present in the cell is:
S @ Sodium ® ) lodine © Sulphur © Magnesium
' 4. Herd of pronghorn antelope is an example of:
@® Community Population © Biome ©) Biosphere

5. Biomes named on basis of:
@ Types of major animals inhabiting the biome
Features of the ecosystem
© Soil condition of that biome
O BothA &B

6. According to fossils record of plants and animals in geological time chart, age of spore
forming trees comes under.

® Cenozoic era Mesozoic era
© Proterozoic era O Paleozoic era
7. Uniform and constant fact of nature is:
® Theory Hypothesis © Scientific law © Intuition

8. There are multiple techniques used in biology to serve human beings in different fields.
Identify the technique given in the following diagram.

i I
bis wbls il
L -""?-' | ..-":'F L "_,_r’
A S
h, i (/ \ | -
® Integrated disease manaqe ment | B idydropbhic clitture technique
© Tiss ,ue«ul ure.iec lruqua Vo4 |\ @-Genetic engineering
9. Accordingo <Tu7| Y rhich of ihe ro|'cmng disease is eradicated from the world?
@ Folio} 14 | AREC) whooping cough © AIDS © Small pox
- 10, |Clon g lis-aitype of asexual reproduction which naturally occur in some of the:
L@ Vertebrates Insects © Horses ® Man

5
1 i
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Q.No0.2 Write Short Answer. (5x2=10)

M Complete the following table

Features Prokaryites [\ Etkaryotes

Mitochsadrie ™

Ribosorney

| Cah raribrane

Genetic material

(i) How tissue culture technique helps mankind in food production and preservation?
Q.No.3
() Enlist different types of hazardous metals with their sources, which are toxic for aquatic
life.
(i) Transmission of hepatitis can be controlled by using what type of preventive measures?
Q.No.4
0] What is vaccination? Give examples.
(i)  What are different types of community? Give examples
SECTION 11

Q.No.5 Extensive Questions. . i 2 gy

(@)  Write a detailed note on phyietic linzages — \\ 1\ \ VL L (4)
(b)  Define "r_l.fpo:.hlesi_s.'-'_-‘\cple_i.i'j 'ijllifl:e(é'nt.'- 'met.h'cd.‘; ot formulating hypothesis to solve a
biolngical protilem, | | L @)

| 1% %
| | %

RAEL' R
J I.

& |

\ '
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