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4> Explain what coordination means. . . ‘ : .
living organisms, i.e. Nervous and
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Identify the two main types of coordination in

Hormonal (chemical).
Differentiate between

chemical in case of hormonal.
Identify the main organs responsible for coordination and control.
State that receptors receive stimuli and transmit infermation to effectors through CNS.

Label the diagram of a human brain.
Explain the function of these parts of
thalamus, hypothalamus, medulla oblongata. - ‘ b
Differentiate between the cross sectional views of the brain ond spinal cord, wit
reference to white and grey mctter.

Define a neuron and describe the structure
Define reflex action and reflex arc. _ :
Name the three types of neuron involved in reflex action.

Trace the path of a nervous impulse in the case of areflex action.

Describe the structure of human auditory and visual receptors. . .
Describe the pupil reflex in dim and bright light.

: d .
State how short and long sightedness can betreated. ' :
Associate the role of Vitamin A with vision and effects of its deficiency on the re&::{, 1
Explain the role of the ear and the eye in the maintenance of homeostasis tA7 g

nd accommodation. -
:::gr: :hue jontribution of Ibn-al-Haitham and Al-lbn-Isain Pm\lf:dmg k_nowled.ge..:;
the structure of the eye and tr.zatmdent of vari:us ophthalmic diseases.
rms; hormone and en ocrine system. ‘ .

g:fl?:; P:iflzepurts of the endocrine system; major glf.JI'idS aj t.h|shsg_stemne[Pltmturg,
Thyroid, Pancreas, Adrenal, Gonads) and names of their |_'espe_ctwed o;*rnn o;‘
Describe the term “Negative feedback” with refen:ence toinsulinand g u;{:t? ns. .
Explain how adrenaline may be involved in exercise and emergency conci o

[ [ hormones.
ained knowledge to apply to different :
Exp!ain the two common kinds of nervous diso

ional i.e. epilepsy). - . _
g;::?;:le of thPe s;mgpt‘ams ond treatments of paralysis and eplle_psg.

© NOT FOR

the modes of coordination i.e. electrical in case of nervous and

the brain; cerebrum, cerebellum, pituitary gland,

ofa general neuron.

bout

nd use

rders (Vascular i.e. paralysis and

e oo
e ;

12 .1)

All organisms interact with their environment and respond to the changes (stimuli)
taking place in the environment. You perform daily activities in a very coordinated way. If
you want to write a letter, you first take a pen and a paper, then think about what to write,
and then start writing. Similarly, if a nail comes under your bare foot, you at once lift your
foot, sit down somewhere and pull out the nail. How does this all happen in such specific
way? The answer is that in our body there is a system working to coordinate and control all
the actions (responses). R 1 RSN S .
'ﬁhe response of chemical coordinationis |
| slower than the response of nervous

Coordination means to integrate among | coordination, which works ot the speed
| of electricity.

different parts of the body and to respond to | |
stimuli in order to keep harmony with the envirenment. Coordination is the property of all
living organisms. There are two types of coordination i.e. nervous coordination and
chemical coordination. Nervous coordination is performed by the nervous system.
Chemical coordination takes. place through certain chemicals called hormones.
Animals possess both these types of toordination. Plants ond other organisms (unicellular

organisms, fungi etc.) have only chemical coordination.

S Goordination in Orgunisﬁts

12.1.1 Mechanism of Coordination

Phase I: Receiving Stimulus: When some change occurs in our internai or external
environment, specific parts of the body feel that change. Any change in the environment
which can initiate a response in the body is called o stimulus (Plural. stimuli). For
example, touch, light, and sound etc. are the stimuli. The parts of the body which receive or
feel the stimuli are called receptors. Special organs, tissues or even cells of the body may
act as receptors: For example, our sense organs (eye, ear, skin, tongue and nose) are the
main receptors of the body.

Phase lI: Message to Coordinator: The receptors send the information of ssimulus to a
coordinator. It analyses the information and makes a decision. In nervous coordination,
the brain and spinal cord arethe coordinators. They receive and send messages through
neurons in the form of electrical signals (nerve impulses). In chemical coordination, the
endocrine glands are the coordinators. They receive information in the form of chemicals
and send messages by secreting hormones in the blood.

Phase lil: Producing Response: The coordinator sends a message to special parts of the
body for proper action (response). These parts are called effectors. In nervous
coordination, muscles and glands are the effectors. While in chemical coordination,
different tissues of the body act as effectors. On receiving the coordinator's message, the
effectors carry out actions (responses) according to their specialisation.
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This can be understoad through a simple example. When the door of your house jg

knocked, the sound produced by knocking is a stimulus. Your ears (receptor) receives this |

stimulus and sends o massage to your brain (coor

dinator). The brain .analyses the |

information and sends a message to the muscles (effectors) of your legs to move and take yoy,
to the door. Then signals are communicated to the hdnd to move and open the door. -

yr

Stience; Technology and Soclet

movements.

The nervous system helps to coordinate complex and intricate movements of the hunm'
play o piano or write alphabets. The intention begins in the special area of the brain. The
neurons of this area compile a set of information required for an action such as typing or
speaking. The information is then transmitted to another area of the brain. It integrates
information and ensures that all the muscles work together to produce well-coordinated

|

Nervous Coordination

Chemical Goui'dinotion—l

‘Modes of coordination | Electrical

Hormonal

Sense organs (eyes, ears,

Many body puE-ts (eg.

Receptors nose, tongue, skin) kidneys, liver etc.)
Coordinator Brain and Spinal cord Endocrine glands

Many bedy parts (e.g.
Effectors Muscles and Glands kidneys, liver, stomach etc.)

Nature of message Electrical (Nerve impulse)

Chemicals (e.g. hormones)

Carrier of message Neurons

Blood

= Contraction of muscles

Nature of response
s Secretions from glands

a

= Various types (e.g.
growth, reabsorption
of water by kidneys)

'P®) Human Nervous System

In humans and other higher animals, the n

Table 12.1 Difference between Nervous and Chemical Coordination

of nerve |Irnpullses omong various body parts. A nerve impulse is o wave of
electrochemical change that travels through neurons

The nervous system is com illi ;
i S 3‘. Sifiey EZ?E:: zfot:jlmns of neurons of different sizes and shapes. Let
A typical neuron has three main parts; cell
.body, dendrites and axon.
Cell body consists of a cell membrane
" encircling cytoplasm, nucleus and other cell
organelles like Golgi complex, mitochondria,
ribosome, endoplasmic reticulum etc.

| IETTdETER

In the CNS, myelinoted nxons form the
{ white matter, and the non-myelinated
axons, dendrites and cell bodies form the
grey matter,

One or more short processes called dendrites arise from the cell body. Their function
. is to bring the impulses towards the cell body. i
~ Axonisalong thread-like, unbranched pracess which extends from one side of the cell
body. It takes nerve impulses away from the cell body. Axons of large neurons are
generally covered by a white sheath called.a myelin sheath. This sheath is made of fatt
material which insulates the axon. The sheath is broken ot different intervals called ru:.:ies.:I
The distance between two nodes is covered by a Schwann cell. .

3

Axon terminals
Mode of ranvier

Schwann's cells

g * Myelin sheath. ;
Cell body '
Fig.12.2 (o) Structure of @ Typical Neuron

ervous system has two major components & On the basis of function, neurons may be classified into three groups.

: n |‘\|'OIJ5 3 .
the central nervous system (CNS) and the peripheral nervous system. The central nervo™® a. Sensory neurons carry impulses from sénse organs to the CNS. In these neurons, the

system comprises of coordinators i.e. brain and spinal cor

consists of nerves that arise from the
the body.
12.2.1 Neuron
A neuron is the basic unit of structure
I called nerve cells. These are the cells t
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brain and spinal cord that spread in different p

and function of the nervous system. Meurons aré
hat are specialised to conduct messages |

arts of

alse
n thg jﬂ\'ﬂ‘

d. The peripheral nervous syste™ axon is short whereas there is a single long dendrite (célled dendron).

b. Motor neurons take ]mpulsgs away from the CNS to effectors. Th25 have long axon and
many short dendrites. i :

c. Associative neurons link sensory and motor neurons with each other. They are found in
the CNS and make up the brain and spinal cord. They have short dendrites and axons.
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Fig.12.2 (b) Types of Neuron

Nerve

A nerve is a collection of axons that are enveloped
by a covering. Nerves arise from the brain and spinal
cord and make the peripheral nervous system. There
are three types of nerves, on the basis of axons
present in them. Sensory nerves contain the ?xons
of sensory neurons only. Motor nerves contain the

axons of motor neurons only. Mixed nerves contain

the axans of sensory and motor neurons.
For Your Infarmation

In certain parts of the body,

membranes. These groups of cell bodies are called gang

12.2.2 Divisions of the Mervous System
We have studied that in humans and other v .._J,
higher animals, the nervous system has two major T
nts i.e. the central nervous system and the

compone
peripheral nervous system.
(A). Central Mervous System (CNS)

The central nervous system (CNS) consists of the

is present in the W4
the cranium. The spinal cord . i i
side of the brain and is !
| column (backbone).
otection to

brain and the spinal cord. The brain
part of the skull called
extends from the posterior
present in the vertebra '
Cranium and vertebral column provide pr

the CNS.
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Fig. 12.3 Merve

lia (Singular: ganglion).

the cell bodies of neurons form groups enveloped by

o e e
"% " Central nervous

[
(1)
1 ! -
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Fig.12.4 Centrol and Peripheral
siystem 7
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nerve

! SI:FIEI‘I'I

ral
5

Merveu®

g s it
= O RORISALE,

>

1. Brain

In animals, all life activities are under the control of the brain. Inside the cranium, the
brain is covered by three layers of membranes, collectively called meninges. Their function is
to protect the brain from harmful substances. The brain contains fluid-filled ventricles. The
ventricles of the brain are continuous with the central canal of the spinal cord. The fluid
within the ventricles and the central canal of the spinal cord is called the cerebrospinal
fluid (CSF). It bathes the neurons of the brain and the spinal cord and cushions against
physical and mechanical stresses.

Human brain can be divided into three parts; forebrain, midbrain and hindbrain.

a) Fnr‘eb‘mln ) Do You Know?
This is the largest area of the brain. It is most s -
Cerebrum consists of billions of

- highly developed in humans. The following are the

most important parts of this region.

(1) Cerebrum: This is the largest part of the brain.
It is divided into two halves, called cerebral
hemispheres. These halves communicate with each
other by means of a large band, called the corpus

neurons packed together. The left
cerebral hemisphere contrals the
right side of the body, and right
cerebral hemisphere controls the
left side of the body.

callosum. The outer region of the cerebrum called the cerebral cortex. It has many folds

and convolutions, which increase its surface area. It is made of grey matter (containing cell
bodies and non-myelinated axons). The material beneath the cortex is white matter
(containing myelinated axons).

The cerebrum is the most important part of the brain. It receives sensory information,
processes it, stores some in memory for future use, directs voluntary movements, and is
responsible for intelligence, thinking, reasoning and decision making. The speech centre is
also present in the cerebrum which is unique to human beings.

(i) Thalamus: This is wrapped by the cerebrum. It carries sensory information especially
from the eyes and ears and generally from the skin and other internal organs of the body to
the limbic system and cerebrum.

iii) Limbic system: It is located in an arc between the thalomus ond cerebrum. This system
processes responses like hunger, thirst, fear, anger, tranquillity, pleasure and sexual
responses. A portion of the limbic system is also important in the formation of memories.
Hypothalamus is a part of the limbic system. It lies below the thalamus.

* b). Midbrain ; .

The midbrain is reduced in human beings and is present under the cerebral hemisphere. It
controls reflex movements of the eyes and hearing reflexes. The midbrain is a relay centre that
connects the forebrain with the hindbrain. ; '
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c). Hindbrain
Hindbrain consists of cerebellum, pons and medulla oblongata.

Cerebellum controls balance e
of the body and coordinates the B S s Cathain
voluntary movements of the body P Thalamus
as well. We can pick up a book Hypathalamus
from a table or touch our foot Midbrain
without mistake because of a
healthy cerebellum. It is also c::z;tl:in
involved in the learning and o2

memory storage for showing Medulla

different behaviours.
Pons is located obove the

medulla. It controls transitions
between sleep and wakefulness,
and the rate and pattern of
breathing. ;
Medulla oblengata is the posterior part of
the brain. It controls automatic functions like
breathing, heart rate, circulation of blood, blood
pressure, swallowing and vomiting.
2. Spinal Cord : :
The medulla oblongata narrows down into an oval-shaped hollow cylinder i.e. the_spmal
cord. It travels through the vertebral column. The spinal cord is qlso covered by merlange:.
The spinal cord transmits impulses from the body parts'to the brc_un and from the brain to the
body parts. It also acts as a coordinating centre for some simple responses (e.g. reflex

Pituitary
gland

Fig.12.5 Structure of the Human Brain

[ Tidbit

Medulla oblongata, pons, and
midbrain connect the rest of brain to
spinal cord. They are collectively
called brain stem. -

actions). ,
In cross section, the spinal cord shows two distinct parts: an inner butterfly-shoped

part containing grey matter around a central canal and the outer part which is compofed of
white matter. The most important function of spinal cord is to cantrcrl the reflex action of
the body (below head level). It conducts the sensations ]’ror_n trunk and limbs and 'mhf: I?w:;
regions of the body to brain for final response and transmits the messages from the brain
the lower part of the body. .

There are 31 pairs of spinal nerves that arise from the spinal cord. All

emixed” nerves because each contains axons of both sensory and motor neuro
nite and form the mixed spinal nerves.

't‘r.'ue spinal nerves are
ns. Each

spinal nerve arises by two roots. Both roots u
s The dorsal root contains sensory axon
s The ventral root contains axons of the motor neurons. :
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cord are called spinal nerves. |Perpherc (b0 skeletal ;1o candioc

_Humans have 31 pairs of spinal | nenous e me

nerves. Some cranial nerves are | T — m =

sensory, some are motor and some @m @?wmmti
I

s and a ganglion where cell bodies are located.
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Axon of

White m
Darsal root atter sensory neuron

Ganglion

erue

_ Ventral root - Axon of

Grey matter motor neuron

Fig.12.6 Spinal Cord and Spinal Nerves
(B). Peripheral Nervous System

This is composed of nerves E:nrv?:s

-which arise from the CNS. The [2¥%™ I

nerves which arise from the brain are Cranial nerves
called cranial nerves. Humans
have 12 pairs of cranial nerves. The Comoypatn) Glraiies)

nerves which arise from the spinal ~ Stomatic ;’ B anoTIE
. NEryous nervo

=:?;=inal cord

{ Spinal nerves |

are mixed. All the spinal nerves are !

mixed. - it ppukiay( [ Conooks. pores body for| | Normalzss the
e Jm.::,ll | |

The -cranial and spjnal nerves
miake two thwags I sensory Fig.12.7 The Divisions af Mervous System

th ing i
!:: u\i-.rqg (cun{d:uctmg impulses from receptors to CNS) and motor pathway (conducting
ps ses _frtr.;mN NS to effectors). Motor pathway makes two systems.
o
2 matic ewousSgstem:Itcnntrolsconsciousundvolunturg actions. It includes all of
€ motor neurons that are connected to skeletal muscles :
Au i i ,
m,d[u:::llu‘::‘:;: l:lew::s Sgsltem: It consists of motor neurons that are connected to
» Smooth muscle and glands. It is generally wi i
Vighssip ok : ; generally without conscious control,
ystem consists of sympathetic and ic sl
el kg parasympathetic systems. The
ystem prepares body to deal with emer, ituati is i ]
e e b o _ gency situations. This is often
ght” response. This system dilates pupil
: ! 5, speeds_up heartb
increases breathing rate and inhibits digesti e ol
gestion. When there is little or no sty '
. ; ] ] 0 stress, the
Parasympathetic nervous system normalizes the overall activity of the body. It is called the

“restand digest” response. It causes pupi
: pupils to contract, it prom igesti it bri
the rate of the heartbeat to normal, i brivge
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12.2.3 Reflex Action edle, you At [)co of medicines like sleeping pills (F3%) | Receptorsiinithe HilmanBody):
ip of a needle, s R pil =
] 'J““Tf'“gertﬁ“:ﬁ:&iﬂf;ﬂnkingl Similarly, | ond sedatives, narcotics like heroin, In this unit you have come across the term receptors many times. You know that
an

once retract your ek
if something is coming towards your face, 4

: en
move your head oway. Blinking of th:de%:;l:': of
something comes cloge.te -the E":lesdl:| b'njzr_t are all
the knee, when it is hit with a har D.:J,n define a :
different types of reflex al:tions-. Wre c et ok involuntary, fixed rESEDmEV\? an
reflex action as on n}:tnmntlcé ::2:;"ch ejbrﬂi" is not involved in reflex uctlonsc.on:-l r:;.'l“ n Mechani_ml receptors which perceive pressure mostly found in skin
environmental change (stimulus). Ge ojth?-b ody on which we da not have any : There are many other receptars which feel pain, hunger, thirst, pleasure, emotions ete,
- ou these are the invol imple pathway of neurons, called the but here in this chapter we will describe only two types of receptors and their working.

SuF : d through a short and simple p hich takes the

A Reflex action is perjorme®. gensmg neuron present in a receptor W m 12.3.1 Photoreceptor: Eye _ _ ;
ex arc. This action starts with a s iative neuron shifts the impulse to the motor neuron These are also known as visual receptors. Eye is an organ used os a photoreceptor in
impulse to the spinal cord. ikl s the human body. A pair of eyes is present in hurnﬂnl b_eings which are present in the orbits
which takes the impulse to the eﬂecto.r- BEs ) | Sensation reloyed on the face. lThe eye is a very complex structure, It is in the form of a ball. The wall of the
A ﬁ?@ D:;f::' w -;c'l'latil:{:tlzl : egebc_lll consists of three layers. :

sl':;’.:rﬂ :id } sensory neuren 2 ) ‘-' The outer most white, tough, muscular layer is called the sclera which covers the eye
activation 2 > . from the outside. Its anterior part is transparent and bulging.

of receptor A “ Reflex, . i

: f"-/ ;gc \/ Y :

Stimulus

alcohol etc. reduce the speed of
nerve impulses. Therefore people
who consume these substances do

not feel or respond rapidly.

receptors are the parts of the body which receive the changes (stimuli) taking place in our
environment. In the human body there are many types of receptors, which perform
different functions. :

" Photoreceptors which perceive light e.g. eyes

B Sono-receptors which perceive sound waves e.qg. ears

& Chemoreceptors which perceive different chemicals like the tongue and nose.

untary responses

r

iDa You Know?:

The middle layer is the choroid. It gives a dorker

The contraction and dilation of the
colour to the inner eye. The choroid layer is thick in the

f
Receptor

a 5 pupil is also a reflex function as it
Effector = p . anterior part and makes the ciliary body. The automatically adjusts to the

Step-e D loured portion of the choroid i i i ;
M R nformation coloured portion of the choroid in the anterior centre is intensity of light. You may observe
ot processing in CNS called the iris. In the .centre of thg iris, there is a small | tha contraction of the pupil in the
| [ -M i | hole called pupil which controls the amount of light eyes of your friend by suddenly

entering the eye. Behind the pupil, a lens is present

dle) which focus images from different distances on to the

throwing strong light in his eyes.

g le u ell A (P lg Y il j
Fi .i2.3 Reflex arc in GR 2x tiar I.l" g awal hai d from nee

: ause we ; i - A
ht have noticed that pain of pricking is felt ofter retractm:lhz{ l::;::;;c oo rbe::;u.-r ::T-n Ie:::sI is l}iI: bg_ sus;ednsorg Iilg:rnjents \:-.rhi:}jm ¢::’:1rr:I attached with the ciliary
You might have : in. This is Why we can say . uscies of the ciliary body control the focussing of the lens.
- s sent to brain. ; : fo
feel pain s}hen th? l'l"IE::‘:E:E; help to protect us without our will or wish. ) The third innermost layer of the eye is the retina. It contains photareceptor cells and
impurtnnt or surviva

neurons. There are two types of photoreceptor cells i.e. rods and cones. Rods are used to

perceive dim light. They give us the image of the object but not its colours and detail. Cones
are responsible for visualising colours.

Science; -'l'_'e_n_:’c_mo!t_:_gg’- It:_l'l_'ld.li_‘ {Societyl |
figestive. is an involuntary system as it & : o

Tha dlngm? sgst;l':tsls;:”: the mouth by the secretion of saliva. As s;::; ;s;um.

e D@ml;'-‘ Sends a message to the glands present in the. mouth to iy

delicious food it s hewed and broken into small pleces. Loak_mg‘at a fo m, peme

ek be'c ted, enzymes are released in the moith cavity in the for

system gets activated,

hence our mouth starts watering. l |
- )
| T

SoaeE the
. ; blinking of
it works on its own such as yes €€

5p that

) Rods contain a purplish-red pigment called the rhodopsin. The body synthesises
ges

rhodopsin from vitamin A. If there is a deficiency of vitamin A, the body cannot prepare

rhodopsin in the required amounts. Therefore, the eyes cannot see clearly in dim light. This
problem is called night blindness.
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: tions of different co
blue light. The sensa are s{imulaled equally,
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i i io

The cones alse contain a plgmen:l m"ej‘ i

type contains specific iodopsin for re s, Eﬁhese Ly xppi
s ious combination

are produced by various ¢ s

a sensation of white light is produced. Py ayebal. e

terior pole rior pole
. s the eue at the pos : t. At the posterior p
il 1lznzj.‘twnesent a':rl1d hence it is called the b'll"': SP:\,eu It is a thin portion
2 celjs utr: :Ihe rens there is a yellowish spot called the f
of the eye, opposite )

H g. p . H e
[u] tl retina wher only cor es are d2p|se| ﬂl:k-Ed HE!E ﬂ 2 V'ISIJﬂl acuit {'ESU‘U“O"] 5 th
j e tina ére 1

greatest.

Retina

Selera

Fovea

Optic disk (blind spot)

Vitreous chamber

Fig.12.9 Structure of the Human Eye” hamber. It contains @
lens is called the aqueous chamBet- tina is
s ace between the lens and the re

the carn
The space between |
P arent gel called the vitreous humor.

hes
thin watery fluid called the aqueous hum.:;:,u'l; r:n:;
called the vitreous chamber. Itis filled wi

Mechanism of Vision h
The light rays cnmmgdtsh;?-:jg?o;ez of the retina pro

thore?e’P:morrl::!:ul..?l:hl:ﬂxons of these neurons are I:'T:tFli'!j'tir‘n-n to

Pres.ent. e tion in the form of nerve impulses frqm t Ie b4t

LA mj-'rorma rocessed to produce meaningful se

Here, the impulses are p ;

Disorders of the Eye .
E' es send a huge amount of mjutr
ing of eyes which causes great Gist ik
Wcorkg;?s éfre lT:\’arerg serious and lead tla bht:idneisub.-:j peikfen
d!l o enerally known as long sightednes Rk
dlsnrd:‘rsa?ders the lens of the eye is not able to adjus
these dis

ce the vision is disturbe_d.

in retina. The
cornea and lens make an image on the

duce nerve impulses in the Tleuron:
the optic nerve. The optic nerv
the cerebrum of the brain.
of shape and colour.

s s in the
mation to the brain. Sometimes a de_fec; -::-ciu;j N
disturbance in the life of the person. Som i
ome disorders are easily curable. A
htedness are very comman.
facus the image on the reting,

hen

NOTEORSALET! " enimmmmmmms

-

Short sightedhess or near sightedness, is an e
closer objects clearly, but the distant objects are not c|

known as myopia. It is caused by an unusually long eyeball. In'short sightedness, light rays
do not focus on the surface of the retina. Rather, the rays focus in front of the retina. Since the
light is focussed too early, a blurred image is left on the reting,

This problem can be rectified by using concave lenses in glasses or in contact lenses.
Concave lens ensures that light is focussed onto the retina of the eye, so that distant objects
do not appear blurry. Short-sightedness can also be cured with laser eye surgery. In laser
eye surgery a laser is used to reshape the cornea to correct Its curve. Therefore, light is better
focussed on the retina,

Long sightedness or farsightedness, is a disorder in which o person can see distant
objects clearly, but the close objects are not clearly visible -The disorder is caused when the
eyeball is too short or the shape of the lens is not round. Technically this disorder is known as
hypermetropia. In long-sightedness, light rays do not facus on the surface of retina. Rather,

the rays focus behind the retina. Since the light is focussed behind the reting, a blurred image
is left on the retina:

Long-sightedness is rectified by using convex lens in glasses or in contact lenses. Convex

lens ensures that light is focussed onto the reting of eye, so that close objects do not appear
blurry. Long-sightedness can also be cured with laser eye surgery. In laser eye surgery a

laser is used to reshape the cornea and improve the curve. Therefore, light is better focussed
on the retina, : '

&—1G-

Short-sightedness

ye disorder in which g person can see
early visible, Technically this disorder is

Norrn_dl distant vision

i + Leng-sightedness
Normal near vision Short-sightedness, Leng-sightedness,
corrected corrected

Fig.12.10 Short sightedness and Long sightedness
12.3.2 Muslim Scientists in Ophthalmolegy

Like other scientific fields, the early work in o

Muslim scientists. In the field of ophthalmolagy a
will be remembered forever.

ptics and ophthalmology was done by
nd optics, some great Muslim scientists
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a). ibn Al Haitham :
His name was Abu Ali al Hasan lbn-al Hasan-lbn-al —Haitham. In the West, he is known

as Alhacen or Alhazen. He wos born in Basra in 965 AD- He is regarded as thr.: “father of
modern optics” for his influential book “Kitabul Manazir (Book of Optics)". This pnok has
seven volumes and was written petween 1011 to 1021 AD. He perjnrmed exptenrnents in
different fields of optics, including lenses, mirrors, refraction, reflection and dispersion of
light. He studied binocular vision and the moon illusion and described the finite speed of light.

ulated that light has made of particles, traveling in straight lines. One of his most
the functional anatomy of the eye. He was the first

sight that rays come out of the eye to see. He also

He post
important works was the description of
person who rejected the old concept of
made the first camera, the pinhole comera.

b). Ali
Al

bin lso

bin lsa (940-1010 AD) was an Afro-Arab ophthalmologist, ostronomer and
geographer. He was born in Baghdad and is considered as one of the most famous physicians
of the 10" century. He wrote the monumental book “Tashkirat ul Kahhalin (Notebook of
Oculist”. The book is mostly based on his personal observations. The book contains
information on the treatment and classification of over 100 different eye diseases. This book
was translated in Latin in 1497. Afterwards, it was also translated in English. The book was

widely used by European physicians for hundreds of years.

12.3.3 Sono-receptor - Ear
Sound waves are perceived by sono-receptors.
pair of ears is used to receive sound waves. Human ear
external ear, middle ear and internal ear.

External ear consists of the pinna, auditory canal and ear drum (tympa
or earflap is the external cartilaginous structure which collects sound waves.
then travel through the auditory canal which ends at the ear drum. Itis a me
separates the outer ear from the middle ear.

Middle ear consists of a set of three small bones called ossicles i.e. malleus, incus and
stapes. These bones are the smallest bones of the body. These ossicles are attached to oné
another in a chain-like fashion. The malleus is attached to the ear drom and the stapes i
attached to the oval window of the cochlea. The oval window separates the middle ear from
the inner ear. A Eustachian tube connects the middle ear cavity with the pharynx. The
Eustachion tube helps in equalising the pressures between the middle ear and the
environment.

Internal ear is @ fluidfilled chamber after the oval window. It contains two important

bule called the cochlea and a set of three semi-circular canals. The
Sperjal

In human beings and other vertebrates o.
can be divided into three parts;

num). The pinna
Sound waves
mbrane which

structures i.e. @ coiled tul
middle chamber

of the cochlea has the hearing apparatus, called the organ of Corti.
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hulr‘ cizlls are present in the or b oot
semi-circular conals help in rnr;ling
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an of Corti, which ar
A ' e th
taining the balance of the bc:i Jeceptor cells for sound. The

Inner ear
Middle ear

Semicircular
canals Cochlea

Malleys Incus Stapes

Eustachian

tube Nerve from

= semicircular
Auditory Ear drum canals

Finna
canal

Audito
Nerve 4

Outer ear

Fi
Mechanism of Hearing RO

The outer ear recei '
and these vib mif;:‘:::::md -.f.ra.\,.-es and directs them to the ear d
to the oval window. Fro:::rnsf:mmd to the ear ossicles [mallen.:s rum. The ear drum vibrates
Vibrations produce sy the o'fal, window, the vibrations » incus and stapes) and then
waves in the fluid present in the cha;:giﬂ:;‘*d l:? o L
cochlea. The waves

Mechanism of Balancing

The ear
ear also helps to mai
m i .
canals of the | d aintain balance. This
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canals K-—-" F : -
-LH- .. ticles move ©
Neurons” = Hair cells P-ﬂ' o
IE2 12 Semi-circular canals and mechanism of
Fig.12. F
oy Tﬂh,}fi_ﬂgiﬂlis.ﬂ_m H htning and hearing the roar of a

i

Time difference between s
thunderstorm
The sound of thunder travels a

i d of
eed of light. The speed 0] 3
::Z:E of ligfhl is about 300 million meters p

u were 1500 meters away from the flash, yo

eeing the flash of lig

ound, :w'hile the light from the _flus.h. tm;rlst:t
340 meters per second thro_ugh air, whi ; ¢

ond - almost a million times faster. So, if
e uld see it about 5 millionths of a second
5 :e thunder until about 5 seconds Inte;.

t the speed of 5
sound is about

i

g;ter it actually occurred, but you would not hea e
Do, You g :

. iCatos in our body have ducts

¥ Chemical Coordina K a o s

releasing their
jd{:;estiue glands, skin glands etc. Such
glands are called exocrine glands.

You studied earlier in this chopter Ithlut ;h:;?;{;l

dination is done through special ché
wﬁ:d hormones. In animals, horrmones r:re
;:nthesised in endocrine g?m"lds which :::s: ;-:lann
called ductless glands. Thns_ is be-:m.lse o “;rget Si
release their secretion at thesite of action S
blood which takes it to the tissues of ;:g::,r; i

bl 0;30?:': :f:;.li;z:ted Pta respective target tissue-s i
ket e C; new biochemical reactions but produce their eff ey
Hormones do notinitiate ither stimulate or inhibit a function. Hu_rrrlmnes a o i
the reactions. They may Elb du such as the rate of metabolic activity, raté t-;;,ws o
g ks Ch?ngeljig;: ?‘nirn:uges are chemically proteins but some are deriva
sexual maturity. IV j

cids i.e. steroids.
1204.1 Human Endocrine Glu:ndls
‘ Human endocrine system consis
‘ of the body. Here you will study abou

y duct or tube to

ds do not have an i

té. They release their secretion in

L jrectly

e glands, pnured direc
4 where they affect
qulating
ol some

T t arts
about 20 endocrine glands found in differen P

" ﬂj r hormones.

t some impartant glunds and thei

a

J‘
o @(‘7"

|
1
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Thyroid gland

E Pﬂmthgm id glands

(on the posterior
side of thyroid)

Anterior Posterior
lobe be
-
Pituitary gland

Adrencl glond
(obove kidneg}

Ovary

(only in females) Testis

{only in males)
Fig.12.13 Important endacrine glands in the human body

p- P'tulturg e Do You Know?

This is an oval structure attached to the
hypothalamus of the brain. It is about the size | Naseer Sn.umru‘ (the
of a pea seed and weighs about 0.5 gm in | tallestmanin Pakistan)
adults. It is generally termed as “the master | 9eveloped a pituitory
gland” of the body. It has two main lobes i.e. | 9land problem at the
age of 10. His pituitary

anterior and posterior.
Anterior Lobe of Pituitqrg Gland: It gland produces excess
amounts of the Growth Hormone.

secretes the following hormones.

J

of somatic cells and
n adults the secretion
ess during early life it results in o disorder called
on in early life causes dwarfism in which the body of the child

(i). Growth Hormones: This hormone increases the cell division

promotes the growth of the body. It is secreted more in childhood but |
becomes normal. If it is secreted in exc
gigantism. Its under-secreti
does not grow.

(ii). Thyroid Stimulating Hormone (TSH): This hormone contrals the
secretion of the thyroid hormone (thyroxin).

Gii). Adreno-Cortico-Trophic Hormone (ACTH): It acts on the cortex part of the adrenal
gland to release the adrenal hormane.
I(iv). Luteinising hormone (LH): It is needed for the release of
(ovulation) in females. In males, it stimulates the testes to produce sex hormanes.

Posterior lobe of Pituitnrg Gland: |t secretes the jol!owing hormones:

(D). Antidiuretic Hormone (ADH) or Vasepressin: This hormones affects the renal
tubules to reabsorb large quantities of water from the glomerular filtrate,

- (ii). Oxytocin: Its main function is to contract the uterus muscles during childbirth, It

also stimulates the flow of milk from the breasts during lactation

development and

eqg cells j'l'Dm the ovary
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2. Thyroid Gland

It cons
The thyroid gland is situated above the larynx
the larynx. |t secretes two hormones.

hormone increases the ciency of iodine in the body,

| if there is defi _
dy and produces heat in Ihe thgroid g1and is not able to Pﬂfduce
: it s | i hen. the gland when tries to
th, hence i thgroxlne.w en. ) e
Thyroxine is an | o duce the hormone, it swe sulp m} the
condition is called Goitre. This d'I-S‘EKilsg
become endemic among the people living
at high altitudes because they do not
have sufficient jodine in their water.
lodized salt is recommended to overcome J
the deficiency of iodine and avoid goitre.
L

. gs; ONE O
ists of two |obes;

{i). Thyroxine: This
metabolism of the bo
the body. It promotes grow
secreted more in young age.

iodi ini und.
jodine containing compo 3
If thyroxine is praduced Ies_s th:m s'th1t
required omount, cellular metabolism s o'.: ‘:m
: i i ]
results in lethargy, weight gain, and low
rate and body temperature.
If thyroxine is produced
i bec
cellular metabalism : o
normal. It resultsin weight loss; and high blood p , ki
: el - n
(if). Calcitonin: It stimulates the transfer of c.ulcn.m: r:ot iy
Ic.ium ions can be used to generate bone tissue.
ca
calcium levels.-

3. Pancreas :
d endoc .
Pancreas have both exocring and €NTEE iy Sy ) -
i creatic juice which nelps in G
dige;: i SHS:H;.::: :;:::cietsi?:ltes twt hormones insulin and glucagon. The endo
s an endo ,

i Langerhans.
i tin pancreas called islets of
function is performed by the special cells presentin p

more than required,

pimet: fusar e heart rate, and body temperature.

he blood to bone, where the
calcitonin maintains blood

i it is part of the
rine activity. As an exocrine gland, it is part of

For Your Information

inhibits
KT i In diabetes, excess glucose inhi

i n diabetes, _
s water reabsorption by the kqd.negi;.
ne.

Medd producing large amounts of urlmuse
results in dehydration ancf can .
kidney damage. Diabetic pﬂtl.erll-‘ :
also experience loss of bod.g wengs )
weakening of muscles and tiredness-

ction of Human Insulin

Bile duct from liver

Duodenum

NS Endocrine portion of
o pancreas (slets of |angerhans)

Fig.12.14 Poncreas gland

Science, Technology and Society ;
i Bacteria — Produ n in
Genetically Engineered eria . -
Of::_F:hF:eex‘:{'lpies of g,eneti!tl:u.ll.g engineered bacterio is bilﬂ ':‘e_r?;::u:t';';‘;_i ";‘B"::"i'nm bacterium-
? hnology scientists are able to | : i
the help of recombinant DNA tec y st ar obe o s & R ‘
duction of insulin are inse AP
e Exumgle:“g ::Z::;zeij;:‘t;:; I:;:mdul:tlo‘:{ bacteria with the insulin gene are then multipl
the bacteriu
each bacterium will pro

i 14 I i i ;B tultu ing the gen!ﬁm“g Engi ee ¢
duce a tlng '.mlum [+] ||‘I5i.|.1|-".1 g ." |EH I
I ' 5 sLIPPIiES O_f i||5u|i" "'uH bg P’lﬂducgd Wllil:k 15 usedjﬂ‘ tlle treatment Oj dfuhellc Pat ents
imitles:
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Insulin decreases blood glucose level
_ s either b
fats. If the bedy fails to produce insulin jt leads to d ¥
blood glucose levels by promoting breakdown of glyc

increases the release of glucose from liver 1o blopd
Do You'Know?

Unit 12 Coordination ord cortrol

4y metabolizing it or by converting it inte
lobetes mellitus Conversely glucagon increases

@gen to glucose in the liver and muscles. It also

Blood Glucose Concentration (BGC) Test: The amount of glucose in blood is
measured by this test. Itis used to diagnose diabetes. Blood glucese may be measured on a

fasting basis (collected after an 8 to 10 hour fast), randomiy (anytime) and after a meal.
The results of some BGC tests are given here.

Blood Glucose After 8 — 10 hours Fast

Blood Glucose
2 hours after a 75-gram Glucose intake

BGC Diagnosis BGC Diagnosis
From 70 to 99 mg/100ml Mormal Less than 140 mg/100m! Normal
From 100 to 125 mg/100ml | Pre-diabetes From 140 to 200 mg/ 100ml | Pre-diobetes
126 mg/100ml and above Diabetes Over 200 mg/100ml Diobetes

4, Adrenal Gland

A pair of adrenal gland is present,
one on top of each kidney. The outer Fibrous Tissue
layer of this gland is called the adrenal g
cortex and the inner layer as the
adrenal medulla.

(i). Hormones of the Adrenal Cortex:

Adrenal gland

Fat layer

of ACTH from anterior pituitary.

It secretes many steroid hormones
collectively known as corticosteroids.
These hormones control the metabolism
of minerals and glucose. Fig.12.15 Adrenal glond present on the top of the kidney
(ii). Hormones of the Adrenal Medulla:
called the adrenaline and the noradrenaline.
These hormones are also called epinephrine and nor epinephrine respectively

Adrenaline and noradrenaline hormones l

These hlnrmnnes are secreted in stressful situations. Adrenaline essentially dilates blood
vessels in certain parts of the body such as the skeletal muscles and increases the heart's
output. Itis secreted in emotions and anger, hence the foce becomes red.

Noradrenaline constricts blood vessels in certain areas of the
face. This is why in fear the face becomes pale or white and

The adrenal medulla produces two harmones

body such as the gut and
a person feels hollow in the gut.
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gametes. The male gonads are calleq

5. Gonads
duce many important hormones,

Gonads are the reproductive 09
testes and the jemuie gnnuds are ca
Hormones of the Ovary
(i). Oestrogens: It brings about the develo|

breost).
emale (e.g. development of
{ii]. Progesterone: It prepares the fem

Hormones of the Testes o
The testes produce @ hormone _ccl e w
male secondary sexual characteristics like gro

ans, which produce
lled ovaries, both pro

pment of the secondary sexual characters in the

ale body for maintaining the state of pregnancy,

osterone. It brings about development of the
th of hair on foce, thickening of voice etc.

Functions

i f muscles and bones
i development o] m
hormane |® regulates ;
Sook SR e i?r:::wﬂimtmpic & stimulates secretion of cortisol and aldosterone
L i hormone by the adrenal cortex ¥
g w Thyroid stimulating | = stimulates the thyroid gland to produce its
hormone
hormane
s Luteinising o stimulates the ovary to release eqg
hormone & stimulates the testes to produce testosterone
Posterior lobe  |= Antidiuretic = increases the reabsorption of water from
Pi rmone nephrons . _ .
il o l.(!.;:' tocin # initiates uterine contractions during childbirth
U & s stimulates the flow of milk from the breasts
during location 3 :
2 stimulates enzymes of cellular metabolism

Thyroid gland  |® Thyroxine 4 decreases blood calcium concentration

u Calcitonin _ -
Adrenal I n Epinephrine, & initiate body’s respans: To stress ond the “fight
i i ight” to danger :
edulla o Norepinephrine or-flight” response _
Idiel;al cortex |s Cortisol u promotes production of glucose from pn::tems
|2 Aldosterone = promotes salt and water retention by the
: - kidneys _—
“Pancreas = Insulin = lowers the blood glucose level by stimy ating
body cells to store glucose or Use X BNt
s Glucagon a stimulates release of glucose from the liver in
. the blood | - =
Ovaries  [® Oestrogen & cause the release of an egg from the ovary @
ey -.-_-.,-Jl‘ﬁ‘dg'esfemﬂz' - | regulates female secondary sex_d'lurﬂc"cerlsﬂl:s
Testes u Androgens = regulate male secondary sex characteristics
(Testosterane) :
Table 12.2: Summary of Major Endocrine Glands and their Functions
50 I Biology X _ ) <
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12.5 Mechanism of Hormonal Secretion
Who controls the secretion of @ hormone? This

cades. i i
de Now, we have lot of information regarding the secretion of hormones. There are

many controlling pathways for different i
‘ glands and different
gland. One of themiis d.escribed below called as negutive;‘fie:ie;uctun:?;n::ig: s

question puzzled the scientists for many

Feedback mechanism means “re i |
qulation of a process by the output o
th 7
the outEul of a process slows down or stops the process, it is Ealle£ n: s i
O ' gative feedback

Negative Feedback Mechanism

The thermostat of an air conditioner controls ioni i iti
using negative feedback. We set the thermostat o;t?:ej:;:zﬁ;::frf; t: i;ltr ; oo
(say at 20°C). The thermostat detects the room temperature. When it finds it:ln;emp;rglur‘e
turns on the air conditioning to cool the room. Once the room tem eratu - E: CJ‘ 4
thermostat setting (20°C), the thermostat turns off the air condition to stl:; ju::: i fs i
The same negative feedback mechanism controls the secretion of horﬂwnese!l..cm 1“9-k
the example of insulin secreted by the Islets of Langerhans. When we take . = Usi'iﬂ .
carbohydrates are digested and converted into glucose. Glucose is absorbed in: ":nlgl e
_f:::m tlr small intestine. This increases the glucose level in the blood. When this b?of:.de u:::
:.n ;:1;1 | ::; ﬁ:::ﬂi.u:; ,-;:E.::l;:: zj[:;;gfrhansrsenii this increase. They start secreting !:1sulin
od. ucose leve romoting i i
When this blood (with normal gluu:c:sfaI level) passesytﬁrougI:I:I?eltlzlee::rgjl[t:n:‘ei:::sy ctfwli

StOpIJ e secretio |I:I_f||lsu|l 1. Ih L3 P'U IS Ca lhe al ll "5“'0' tl'e
CESS
"ed as egﬂtwe_feedhﬂck mecha

— — High blood glucose
level is detected by
insulin-secreting

cells of the pancm{rs\

Poncreas secretes the hormone
insulin causing liver cells to
take up glucose and

stare it as glycagen

jucose |
o As body cells take up blood glucose, =

glucose Ire;i-els in the blood dedline, End the insulin .; -
gase stops (negative feedback). Most body cells
also take up more

Fig.12.16 NEgl:Iliue‘fegdbnf_k contral of insulin secretion glucose
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13" Disorders of the Nervous System

a). Epilepsy (fits or “mirgi”)

This is a type of functional disorder of the nervous s
discharge of nerve impulses takes place from the brain.
from neurons which cause the body to behave strangely

generally call it fits. : ST
Some epilepsy patients simply experience
an odd feeling. Others may have convulsions the moiith the seizure seizure ends
(shaking of the body) or may lose -

consciousness. The body becomes rigid and
stiff. The patient's hands are clenched and

they frequently bites their tongue.
Epilepsy may be caused by changes in

y excessive

ystem in which suddenl
The abnormal bursts of impulses
are called seizures. People

e cooperative working o i
;:nmanlz ey Cumd?n u_ft ;:F.S. organs and systems with one another to perform proper
+» Coordination provides chances for better survival.
+» Coordination is brought about by the nervous system and hormonal system
+> Sensitivityin animals is more than that in plants. It is because animals posses; sense organs
+» Stimulus is a change in the environment, which can be detected through th o
+> Response s areaction to the stimulus. e =
<> Receptors are organs in the hcdg, which receive stimuli e.q. eyes, ears, nose, tonque, etc
+> Effectors are the organs which produce a response for the stimulus e'.g. ml.'lscleg or' 1ur;ds
+> The central nervous system consists of the brain and the spinal cord. : :

*r

the brain due to genetic reaénf:s. Severe head BN e S o Eeisariiie S civ

injuries, stroke, brain m_fectr_nns and drug — Cusmm e o zwmnsm” r: :rirvemassagesjmmthe central nervous system to the effectors.

f;is:m::ty ff;l: OE;;:S:S;P'[:Eli;Sz'i-r:: :r‘: u"dww L L__J:Ioﬂﬂhg - #> Associative neuransynccu:i;ﬂ:::{;?:?r{ :’r::';h‘::;":::ld";:“: e

-:-::-ntrolled.hAnti-epi!eptic dwgsl (AEDs) are Fig12.17 Ernerge!;g :: z i:uf:mm who suffered _ At e P . They link the sensory neurons with

used for the treatment of epilepsy. AEDs +» The spi i :

o :f:ure it m£ Pfe ver:l tgmzuresjmm il IiMb:?mal cord receives commands from the brain. It controls parts of the body and the
_ #> Spinal cord is the centre of many reflex actions.

b). Paralysis

Paralysis is a vascular disease of the brain. It occurs when either a blood clot is stuck in > Nerves arising from the brain are called cerebral nerves or cranial
ranial nerves.

the fine blood vessels of the brain or due to the rupturing of blood vessels in the brain due +> Nerves arising from the spinal cord are called spinal nerv
to high blood pressure. This causes damage to that part of the brain. This damage may be +>» Short si i
ghted person cannot see distant objects clearl
'g.

permanent or temporary, As a result; the part of the body controlled by the affected part of

the brain stops functioning.
The patient of paralysis is unable to mov
sides. Paralysis may also affect the arms or the legs, and sometimes the whole body.

There is currently no cure for paralysis. The existing treatments only help a person to
adapt to this way of life by making them independent. Patients are given physiotherapy t0
muscle weakness. Mobility aids such as wheelchairs and orthoses (braces

prove the function of a limb) are also used for patients of paralysis.

e the muscles of one side of their body or both

improve their
designed to im

Science, Technalogy and Society

Explain the way nervous system helps to coordinate complex and intricate movements of ”
hand to play a piano, or.write alphabets.
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I = g :‘q:-v.f n
- Exercise |

e i

A. Select the correct answer.

1. Insulin is a hormone and is secreted by;
d. By both liver and pancreas

a. Liver b. Pancreas ¢. Stomach
2. One of the following is a muscular layer of the eyeball:
a. Retina b. Sclera c. Cornea d. Cone
3. The part of neuron that carries the signals away from the cell body:
a. Axon b. Dendrite c. Schwann cell d. Myelin sheath
4. One of the following is respensible for the detection of changes in the environment:
a. Receptors b. Neurons c. Effectors _ d. All of them

bout the cerebral cortex?
b. It is the folded outer covering of the brain.
peripheral nervous system.

5. Which of the following is true a

a. It is located deep in the brain.
c It is located at the back of the brain. d. It is part of the

6. Light rays focus behind the retina, instead of focussing on the surface of the retina. This
condition is known as:
a. Myopia b. Hypermetropia
7. Microscopic gaps between the neuron endings are:
a. Transmitters b. Synapses c. Pores
8. The largest part of the brain is:

¢. Short sightedness  d. Normal vision

d. Nodes

c. Medulla oblongata d. Thalamus

a. Cerebrum b. Cerebellum
9. Intelligence is under the control of:
a. Cerebrum b. Cerebellum c. Thalamus d. Hypothalamus

10. Mixed nerves are made of; -
a. Axons of sensory and motor neurons
c. Axons of inter-neurons
11. The part of the brain which you use in
a. Cerebellum b. Limbic system
12. Which of these acts an exocrine as well as en
a. Pituitary b. Thyroid c. Adrenal
13. In the inner ear, vibrations make pressure waves in the fluid of;
a. Cochlea b. Stapes c. Auditory nerve  d. Semi-circular canals

B. Write short answers to the following questions.
1. How do reflex action work in human beings?
2. What are the causes of epilepsy and paralysis?

b. Cell bodies of sensory and motor neurons

d. Cell bodies of inter-neurons
recalling gnur_mernories is:
¢. Thalamus d. ngnthahmus

docrine gland?
d. Pancreas
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What happens if Islets of Langerhan NS
Why i the pituitary gla{'. q kn?w.rn nsst?-:::;z .:::u'lrnt;? not glucagon?
Differentiate between the two types of c°°fdinu?';.;,n ; .st
What is the role of insulin and glucagon? el
What characters are controlled by the ovarian hormones?
State the hormones of the pituitary and thyroid !
glands and write their functions.

Label the different parts of the brain in the following
diagrom.
Write detailed answers to the following questions:
Explain the different types of receptors in human beings.
Describe the structure of the human brain.
Write a comprehensive note on chemical coordination in human beings
Discuss any two disorders of the human eye. -
Describe the causes, symptoms and treatments of paralysis.
Describe the causes, symptoms and treatments of epilepsy.
Explain the mechanism of vision by the eyes.

Initiating and Planning

1. Analyse why plants (like sunflower) have a very slow response to stimuli.

2 Vilsuullse nervous and hormonal coordination by comparing electrical transmission in
wires with the transmission of nerve impulse in neurons and by comparing convection
currents in liquids to the hormonal transmission in blood.

3. Compare the BGC (blood glucose concentration) of a healthy person with a patient

suffering from Diabetes mellitus.

1. Record the difference in quickness of res i
: ponse of the two types of coordination askin

5 l; stud%nt__ to say a few words in front of the class and obsefve the change in henu’?rtheat). ;

5! erform an experiment in which a scale held at its lower end between the thumb and
2 llnglgx _finger is allowed to fall and then recording the time taken to catch it again.
3 dentl_fg different parts and draw a labelled diagram of the longitudinal section of the
£ el_l:e,oj g-shgep_ur bull.

: -'__Pgi‘f(?rl__'lj_an-le_xperiment'in which the shin muscle of a frog is made to contractin a Petri

o, "SERI.I?[? _wi,th methylene blue and using 12V DC current.
. Check the vision of a friend to diagnose whether hefshe is -
st fri g _ eis suffering frc.:crn long 'ur shorlt
+ 6. Perform an experiment in which one student flashes a spotlight inta the eye of another

|:-“'.u._ B R
_ andrecord the time taken for the eye to contract its pupil.

Biology X | ss

= ! |



