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CHAPTER-12 Coordination and Control

12.1 COORDINATION AND TYPES OF COORDINATION ‘

Q.1

Ans:

LONG QUESTIONS Juu—my

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

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

Example:

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

T\ Tvoes of Coordination:

There are two types of coordination in organisms:

(1) Nervous coordination brought about by nervous system

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

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

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

e External Stimulus _ —~n

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

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

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

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

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

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

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

Effecters: |

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

{1, responses are called effectors”.

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

e Pulling our hand away from something very hot

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

COORDINATOR COORDINATOR

Brain &
Spinal cord
NS '|-

'\.'l..

L Nepd | —

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

L, ! —'F:(hur.,w eee [

l U —."*" ; , Blo0d el l

Effector
Muscle or Gland)

I.':__.- a |

_’Endnu:u =~ -__’. »
-~ nla.ld

l-ﬂ_

'f

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

Figure: Nervous Coordination  Figure: Chemical Coordination
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Coordination and Control

Q.1
Ans:

Q.2
Ans:

Q.3
Ans:
.4

[ | | gl

Q5
Ans:

Q.6
Ans:

Q.7
Ans:

Q.8
Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12
Ans:

Q.13
Ans:

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

Q.15
Ans:

12.1 SHORT QUESTIONS

Define coordination. (K.B)

(eRvy 2017, EGK 015;

Page no 57.

Define stimuli. (K.B)

Page no 57. . 1.

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

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

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

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

Page no 66.

Define Stimuli and Response.

Page no 57.

GRW 2017

LHR 2015

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

CO-ORDINATION SYSTEMS

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

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

Define stimulus. Give examples. (K.B)

Page no 57.

Define receptors. Give examples. (K.B)

Page no 57.

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

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

™,

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

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

Page no 58.

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

Page no 58.

(BWP 2014, DGK 2015)

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

(GRW 2015, LHR 2016) "

|4, -

(GRW 2015, BWP 2015)

(LHR 2015, GRW 2015)
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12.1 MULTIPLE CHOICE QUESTIONS

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

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

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

BIOLOGY-10 60



CHAPTER-12 Coordination and Control

Q.1

Ans:

Q.2

Ans:

12.2 HUMAN NERVOUS SYSTEM ¥

LONG QUESTIONS Juu—my

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

Definition:

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

It comprises of:

e Brain

e Spinal Cord
Peripheral Nervous System:

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

e Sympathetic

e Parasympathetic

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

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

="

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

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

Functions:

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

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

Cell Body O AT TS T

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

Dendrites: _
Different processes extend Figure: Neurons

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

Axon:

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

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

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

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

Nodes of Ranvier:

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

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

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

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

T Mutor Meurons

A J RIS 'Senisgiy Neurons:

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

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

Interneurons:

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

stimulate motor neurons. [ '

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

Ans:

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

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

(Understanding the Concept Q.2)

DIVISION OF THE NERVOUS SYSTEM

Human nervous system is divided into two parts:

e Central Nervous System

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

e Brain

e Spinal cord

o8}

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

e Forebrain . \ ) . -

Z

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

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

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

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

i NG 1libns:

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

e |t controls the secretions of pituitary gland.

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

e Skeletal muscles

e Thinking

e Intelligence

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

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

of myelinated axons. — [ [

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

° F'f‘ﬂ-]ral ||lUé . . | q_x \

e Parietal .Ic._be_

= [» Octipitalice

..» ~“Temporal lobe

' Frontal Lobe:

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

e Receives and analyzes visual et Y e e

soribrain

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

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

Medulla Oblonga

[§ = |
Cerebrutie—Thalamug—iypothalamus

Parietal lope
Occipital Lobe

Figure: Structure of Human Brain

Hindbrain
fa

appropriate part of forebrain.

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

(1) Medulla Oblongata

(i) Cerebellum

(i11) Pons
Medulla Oblongata:

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

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

~ [TRefe:

IPcrs is present on top of medulla.

Functions:
e Itassists medulla in controlling breathing.

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

BIOLOGY-10

65




CHAPTER-12

Coordination and Control

Q5
Ans:

Q.6
Ans:

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

PINAL CORD

Definition:

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

extends to lower back.” \ A
Protection:

(DGK 2014, SWL 2015)

1%,

stein and

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

\ STRUCTURE
outey Region:-

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

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

matter (containing neuron cell bodies).
Spinal Nerves:

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

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

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

Dorsal Root:

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

Ventral Root:

The ventral root contains axons of
motor neurons.

Functions:

Spinal cord performs two main
functions:

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

Dorsal
root

Ventral
root

White matter

Grey matter Sensory neuron

Ganglion

From receptor
—

Towards effector

brain and from brain to body

parts.

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

P PSR =AY Y A

Comgos’ﬂ;gl_.{;- |
The peripfiere

L
i At
=

% .
|
W

PEEIFHERAL NERVCUS YYSTEM

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

clusters oi nzqiryn cely bodies outside central nervous system.

il Ng r/ec:

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

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

Spinal Nerves:

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

of spinal nerves. All spinal nerves are mixed nerves.

BIOLOGY-10

66




CHAPTER-12 Coordination and Control

/| Cc.ngosmon.

Pathways:
The cranial and spinal nerves make two pathways:

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

e Scmatic ’\_er Ious Systam | -

) Au onc m"'c' Nerizeus 5ystem

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

During an emergency situation, this system

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

Examgles_. _ nare SR (A

e Dilates pupils = ¥ A R N

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

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

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

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

breathing rate
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Q.7
Ans:

Ans:

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

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

| [\ | Exglanation:

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

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

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

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

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

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

Sensory neuron Receptors
(of temperature and pain)

Nerve
impulse

(122lq0 Joy e Buiyonoy)
sninwns

Motor neuron

-~ J@suodsay

L, Sfectors
“ (Musciss of arm;”
|4~ |

(Pl o [emespyym)

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

__ 2 SHART pUESTIANSIEIE

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

Page no 62 | 4 L L

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

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

impulse”.

Define reflex action and reflex arc.

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

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

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

Sensory Motor neurons

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

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

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

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

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

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

Central nervous system is covered by three layers called meninges.

Functions:

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

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

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

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

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

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

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

17.

18.

21.

22,

23.

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

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

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

12.3 RECEPTORS IN HUMANS

Q.1
Ans:

LONG QUESTIONS

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

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

Orbit:

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

Evelids:

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

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

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

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

e Oier Lc\,er \
e Midale Laver

. e | Inneraysi_

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

e Cornea

Sclera:

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

A Retna

Cornea:

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

Choroid: AR IAEARIRARERN 4

The middle layer is called choroid 2RI ERIR RN

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

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

i JE‘L

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

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

Radial muscles Radial muscles
(contracted) (relaxed)

Circular muscles  Circular muscles
(relaxed) (contracted)

When light intensity When light intensity
decreases increases

Figure: Contraction and Dilation of Pupil

Lens:

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

Ciliary Muscles:

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

Suspensory
ligament

Sclera
Choroid | Layers
Retina of the eye|

Aquos
humour

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

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

Rods:

Rods are sensitive to dim light.
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Q.2

Ans:

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

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

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

Optic Disc: -

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

Blind Spe

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

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

_ Aliterior Chamber:

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

contains a clear fluid known as agueous humor.

Posterior Chamber:

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

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

delicate lens.

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

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

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

Two disorders of eyes are:

e Myopia @

e Hypermetropia

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

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

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

Treatment:

Convex lens is used to rectify this problem.

Convex
lens

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

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

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

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

Pinna:

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

Auditory Canal:

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

Ear Drum:

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

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

Middle ear bones
| —
Malleus Incus Stapes

Three small bones, called middle ear

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

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

Nerve from
cochlea

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

tube

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

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

regulates the air pressure on both sides of eardrum.
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Q4

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

(] [ Gldhdeat

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

Ans:

are present within the middle duct of cochlea.

FUNCTION F EAR
There are two functions of human ear.

e Hearing
e Balancing of Body

Hearing:

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

Maintenance the Balance of Body:

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

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

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

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

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

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q6

Ans:

Q.7

Ans:

Q8

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

12.3 SHORT QUESTIONS

Define receptors. Give examples. (K.B)

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

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

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

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

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

Wy SOUNDLESS WORLD

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

Q.10
Ans:

Q.11
Ans:

Q.12
Ans:

Q.13
Ans:

Q.14
Ans:

How thunderstorm is formed? (A.B)

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

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

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

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

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

Shape of eye is maintained by (U.B)

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

Ans:

12.4 ENDOCRINE SYSTEM ¥

LONG QUESTIONS Juu—my

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

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

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

| " leridbciine glands.

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

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

| Masocressin (Antidiuretic Hormone)

~Oxytocin

' Production:

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

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

Ans:

J ~.J|3

MY | A

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

Greater Water Potential: ~ |

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

Qxyiadin: . ' (MTN 2015)

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

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

Largest Gland:

This is the largest endocrine gland in human body.

Location:

It is present in neck region, below larynx.

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

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

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

e Increase in energy productidn) ! . \

e Increased heart-bea!

e Freggentsweating- |\ /S L 0

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

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

Number:

These are four glands.

Location:

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

Ans:

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

blood. -
Production of Parathormone: RN —

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

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

A ADRENAL GLANDS

NLEr:

o e

NI “re-two in number.
~'Location:

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

PANCREAS

This organ has two functions:

Exocrine Role:

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

Endocrine Role:

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

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

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

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

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

rises.

Diabetes Mellitus:

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

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

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

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

for the development of male secondary sex characters such as:

e Growth of hair on face

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

e Estrogen

e Progesterone

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

Thyroid

Gland Parathyroid

glands
(in the postetio
of the thyroid)

Pituitary
Gland

Ovaries

'((ml} in temak:Q) '

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

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

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

L

1 i w . | ."-. .-' ...\'.‘L-."m

Definition: bl T AN LS

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

mechanlsm”

Explanati r}n 5_” [ o, \

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

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

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

,.l ! B e

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

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

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

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

POSITIVE FEEDBACK

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

Suckling Action of Infants:

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

12.4 SHORT QUESTIONS

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

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

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

| ERdh s | ExoorineGlands

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

Ans:

Q.6

Ans:

Q.7

Ans:

Q8

Ans:

]_'. N\

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

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

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

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

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

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

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

Blood Glucose
After 8-10 Hours Fast

Diagnosis

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

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

e T TR me-.s.. '

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

DIFFERENTIATION

) ferince between dwarflsm and gigantism is as follows:

Gigantism

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

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

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

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

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

Ans: ~Page 1o 80.

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

A"l ~Page no 81.

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

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

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

- Reabtorp nn o] IRT vater in kldneys

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

| 'ATI1 : EMERGENCY SITUATION

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

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

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

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

O (ST |Ad eninie (D) Calcitonin

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

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

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

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

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

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

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

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

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

_—

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

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

16. If a person’s pancreases does not-niiake rora quz L. tity ‘of 1mu11 a, the- biood glucose
concentration rises and wessay that#e péersor has: (U\R)
(A) Diabetes insipidus (E) b:aboies et |tus
(C) Pre-cliaates W\ D) Nore™

17. —influenges tha river +o raldaseglucose in blood and so the blood glucose
concentratiur rises.) (s ( 3)
(A) 'nsmr ' (B) Oxytocin

= | U | [EAyroyins (D) Glucagon

J [ 380 [ ' influences the liver to take excess glucose from blood and so blood glucose

concentration falls. (K.B)
(A) Glucagon (B) Insulin
(C) Parathormone (D) None

19. is caused by over production of thyroxin, its symptoms are increase in energy
production, increased heartbeat. (K.B)
(A) Hypothyroidism (B) Hyperthyroidism
(C) Gingentism (D) None

20.  This is the largest endocrine glands in human body. It is present in neck region, below
larynx and produces a hormone . (K.B)
(A) Sometotrophin (B) Oxytocin
(C) Thyroxin (D) Parathhurmone

12.5 DISORDER OF NERVOUS SYSTEM
LONG QUESTIONS

Q.1  Describe disorders of nervous system. (K.B) (DGK 2014)
Ans: NERV DISORDER

The disorders of the nervous system are called as nervous disorders.

Types:

There are two main types of nervous disorders:
e Vascular disorder
e Functional disorder
Vascular Disorder: - ) \ AV YN
The disorders which are due ro ary dist ! b m welin t _b.'cﬂc supplizaf nervous system are
called vas ,u var d|sr)rdera \ \

Exampler
Paral‘, IS |

\ J. Tl.c alsorders WhICh are due to any disturbance in nerve impulse generation and
' transmission are called functional disorders.

Example:
o Epilepsy
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Q.2  Enlist the symptoms and treatments of paralysis and epilepsy. §
(A.B) (Understanding-the Concent, 112}
OR - 1%, i
Write a note on paralysis and epilepsy. (K.B; o [ |
Ans: EARAL v__an_f‘_
Definition: '
“The complete loss of functnn b/ or. 2 G more musuI - greuss is carlf—‘J paralysis”.
Causes:
It is most=7ttn caused by de roage to 1"19 ceutral nervous system (brain or spinal cord). The
damage may ke due o'
v | [Strokz (rpptu ‘ein a blood vessel of brain or spinal cord)
e | ».' [Einea clotting in these blood vessels
J | %1% e Poison produced by polio viruses
' Effected Areas:
Patient may have weak paralysis throughout his/her body or have paralysis in one side of
the body. There may also be paralysis in the lower extremities or in all four limbs.
EPILEPSY
Definition:
“The nervous disorder in which there is abnormal and excessive discharge of nerve
impulses in brain is called epilepsy”.
Seizure:
It causes unprovoked seizures in patient. A seizure of epilepsy is a temporary abnormal
state of brain marked by convulsions.
Causes:
e Inyounger people, epilepsy may be due to genetic or developmental causes.
e In people over age 40 years, brain tumours are more likely to cause epilepsy.
e Head trauma and central nervous system infections may cause epilepsy at any age.
Cure:
There is no known cure of epilepsy but medicines can control seizures. Patients of epilepsy
have to take medicines daily for the treatment as well as prevention of seizures. These are
termed “anticonvulsant” or “antiepileptic” drugs.
Precaution during Attack:
During a seizure attack, objects should never be placed in a patient’s mouth as it can result in
serious injury. It is possible that the patient will bite his/her own tongue.
12.5 SHORT QUESTIONS
Q.1  What are two types of disorder of nervous system? (K.B) .
Ans: Page no 88. N
Q.2 What are vascular and functional disorders uf nervsug system? (KLE) (& | 05—
Ans: Page no 88. \ _J I \D Lo ™, el
Q.3  Define paralysls. (K.B) AVFAR' ' (LHR 2015)
. | e . & LT, 1 '()R ) -':.
What are cause» of paralwm Y ( (LHR 2015)
Ans: Pageno/88) !
_ --Q_.Ii.' | \Nh At (IyGa mean by epilepsy? (K.B)
| J | OR
What are the causes of epilepsy? (U.B)
Ans: Page no 88.
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12.5 MULTIPLE CHOICE QUESTIONS

Patients of epilepsy have to take meaicine, daily-£aritha treazmearit &s wall as-crevention of
seizures, these medicines are; (iK.5) |

(A) Antivizal, | T 0 L e L) B) Antiepileptic

(CYAfTi-pyretic || || (D) Antibiotics

is a nervous disorder in which there is abnormal and excessive discharge of

nerve impulses in brain. It causes unprovoked Seizure in patient. (K.B)
(A) Paralysis (B) Dementia
(C) Epilepsy (D) Anemia
is the complete loss of function by one or more muscle groups. It is often

caused by damage to the central nervous system. (K.B)
(A) Epilepsy (B) Phobia
(C) Paralysis (D) Dementia

are due to any disturbances in the blood supply to nervous system. (K.B)
(A) Functional disorder (B) Vascular disorder

(C) Cardiac disorder (D) nervous disorder
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ANSWER KEY

MULTIPLE CHOI QUES
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10.

REVIEW QUESTIONS ¥

MULTIPLE CHOICE QUESTIONSHaE

Processes that carry nerve impulses away fr¢m the celiibogy ara callzq: (&.B)

(a) Axons \ : 0) ‘zendrites
(c) Synapses () N1veriii sheath
The porfionof theqerveys'sistenithat is.inveiuntary in action: (K.B)
(a) Somatic aerviaus systent —""(b) Motor nervous system
(c) Aythnomicineri/olis'system (d) Sensory nervous system
. V\Ih'lch_ rieurons are present inside the central nervous system? (K.B)
' (a) Sensory neurons only (b) Motor neurons only
(c) Sensory and motor neurons both (d) Interneurons only

The part of the brain responsible for muscle movement, interpretation of the senses and
the memory is the: (K.B)

(@) Pons (b) Medulla oblongata

(c) Cerebrum (d) Cerebellum

Apart from hearing, what other major body function is performed by the ear? (A.B)
(a) Hormone secretion (b) Body balance

(c) Reduction in nerve pressure (d) All of these

The myelin sheath is formed by, which wrap around the axons of some neurons. (K.B)
(@) Nodes of Ranvier (b) Axons

(c) Dendrites (d) Schwann cells

This is not a part of the hindbrain: (K.B)

(@) Pons (b) Medulla oblongata

(c) Cerebrum (d) Cerebellum

If you look at an intact human brain, what you see the most is a large, highly convoluted
outer surface. This is the: (K.B)

(a) Cerebrum (b) Cerebellum

(c) Pons (d) Medulla oblongata

Insulin and glucagon are produced in the: (K.B)

(a) Hypothalamus (b) Anterior pituitary.—, [ | AN
(c) Liver [dj\Pancreas T~ %M [ ( O N0~
All of these are hormones except: (L.\“B). I EERY A

(@) Insulin 0 o) Thyrsin

(¢) Glucagan, |\ - \ \ “_(d)Pepsinogen

d o 5 N
a d pel'l d

H:F-HE i
‘M b A c K 9
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SHORT QUESTIONS
1. Identify the two types of coordination in living organisms. (K.B) ¢
Ans: TWO TYPES OF CETRDINATICN [ |

There are two types of coordination "n' living-2rganism 3
e Nervous Coordinatior: broagiit albdut b) nakvaus systern - '
e Qnemical Csordinatiniy brotughi aheut [} shdacrine system
2. Differentiate bet VeRr the\mndes ¢f+iervous and chemical co-ordinations. (K.B)
Ans: | \ DIFFERENTIATION
2 d.ffc rance between nervous and chemical co-ordinations are as follows:

J v ‘ Nervous Coordination Chemical Coordination

In nervous coordination, brain and spinal cord are In chemical coordination, various
coordinators. They receive information and send endocrine glands play the role of
messages through neurons in the form of nerve coordinators. The receive information in
impulses. the form of various chemicals and send

messages by  secreting  particular
hormones in blood.

3. What are the main components of coordination? (K.B)
Ans: MAIN COMPONENTS OF COORDINATION
The following are the components of a coordination:
e Stimulus
e Receptor

e Coordinator
e Effectors
e Response
4. Define reflex action and reflex arc. (K.B)
Ans: REFLEX ACTION
Definition: .
“A very quick involuntary response produced by the central nervous system is-gziled reflex getinl. )
Examples: _ SN (7 Vo
e Withdrawal of hand after touchn( a h0f 7b}e“t AN )
e Knee Jerk \

Definitior=" | IR R R

“The pathway * “llc cwc (d by thc nerve 1mpulses for producing a reflex action, is called reflex arc”
5. | [T raee thepatheor a nerve impulse in case of a reflex action. (K.B)
y J [ANSN ~ PATH OF ANERVE IMPULSE IN REFLEX ACTION

Stimulus —— Receptor — Coordinator— Effector
(Heat) (Nerve (Sensory (Sensory (Inter neuron (Motor  (Muscles)
Impulse) Organ) Neuron) of Neuron)
Spinal Cord)
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6.

Ans:

Ans:

Ans:

LR

Describe the pupil reflex in dim and bright light. (K.B)
PUPIL REFLEX

14,

Pupil: .
There is round hole, called pupil, in‘trie cemre Criris, /\ute. st 9 tfe "nrnn;a, ||ght passes
through the pup|I The size of pupll isadjustes by the nwu«c1e< of_ms .

In Bright!
Pupil corist: l(ts i bright. quh fvh t| . CIrcliar muscles of iris contract.
In Dim L ighit, _
Sininly. puri-eilates in dim light when the radial muscles of iris contract.

Radial muscles Radial muscles
(contracted) (relaxed)

Circular muscles  Circular muscles
(relaxed) (contracted)

When light intensity When light intensity
decreases increases

Figure: Contraction and Dilation of Pupil

How would you associate the role of vitamin A with vision and effects of its deficiency
on retina? (U.B)

ROLE OF VITAMIN A IN VISION

Rods contain a pigment called rhodopsin. When light falls on rhodopsin. It breaks for generating
a nerves impulse. In the absence of light, the breakdown products are again converted into
rhodopsin. Body synthesizes rhodopsin from vitamin A and that is why the deficiency of vitamin
A causes poor night vision. The problem is called the night blindness.

Define the terms; hormone and endocrine system. (K.B)
HORMONE AND ENDOCRINE SYSTEM
Hormone: I \
A hormone is a specific messenger molecule cvnthe3|zed ang oeej_'h'_t'ed by‘lah-;é'?fd'i‘lcri:cne ghana:
Example: . oy \ N |
e Somatatrophin . .
. Va's:t)r)rescim » \ x \ ' L
Endocr|n° sv ,tem '

Allthe andncr me g'"' |ds (ductless) collectively make a system which is known as endocrine
'Sy 'Jham

' Example:

¢ Pituitary Gland
e Thyroid Gland
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Ans:

Ans:

Ans:

10.

Ans:

11.

Ans:

UNDERSTANDING THE CONCEPT

Explain what can happen if there is no coordination in the acti v.tles O‘f urganlsm (d.B)
LACK OF COORDINATIDNINAGTNATIES

If there is no coordination in tseactivides of giuanisms caniict fert or"n 11e r acuvmes well.

Example: :
When we alie Wrting Mmoﬁmq, aur 1mds xad ’ringers work in collaboration with our
muscles, Gyes thcuc hlS(tC anil thenvery intricate movements result.

Advar agh: | !
Lagrtingtenaiso enables the organism to respond to happenings in the world around it.

' " [Exglain the location and function of these parts of brain; cerebrum, cerebellum,
pituitary gland, thalamus, hypothalamus, medulla oblongata. (A.B)

See LQ.4 (Topic 12.2)
Define neuron and describe the structure of a general neuron. (K.B)
See LQ.2 (Topic 12.2)
Describe the structure of human eye. (K.B)
See LQ.1 (Topic 12.3)
FKOVE\;I)WOUId you describe the structure of the external, middle and inner ear of man?
See LQ.3 (Topic 12.3)
What are short sight and long sight problems and how these can be treated? (A.B)
See LQ.2 (Topic 12.3)
Explain the role of ear in the maintenance of balance. (K.B)
MAINTENANCE THE BALANCE OF BODY

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

Relate the contribution of lbn-al-Haitham and Al-lbn-Isa with knowledge about the
structure of eye and treatment of various ophthalmic diseases. (K.B)

See LQ.4 (Topic 12.3)

Outline the major glands of the endocrine system (pituitary, thyr0|d Hdncreas st el \ )
gonads), with name of their hormones and thelr functlons (K ' . -

See LQ.1,2,3,4,5 (Topic 12.4) T 7 A (o n

Describe negative feedback-with refnan ence 10 msuhr and ¢ Iu"agor (U.'B)

See LQ.6 (Tqmc 12.4) .

Explain nOA ad!’\,”‘a"dllﬂf‘ *nc\, be mv\‘veg |n RerCise and emergency conditions. (U.B)
‘:I\’IE erFNg;’ CONDITION

Adrerd] mad'rlila =cr°t -a normone called epinephrine or adrenaline in response to stress. It

ph qpailes eur Kody to overcome emergency situations. Therefore, adrenaline is also termed as
‘emizrgency hormone’.

" Enlist the important symptoms and treatments of paralysis and epilepsy. (K.B)

See LQ.2 (Topic 12.5)
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CUT HERE

0] What are two types of co-ordination in living organisms? _ B
(i) Write the five components of the co-ordinatef@ction? — - ™ N | N
(iii)  What is nerve growth factor? Fow t_hé_‘-';“: regenera’e b"r-ai-.j cells? VA . ’

(iv)  What s the 1ol of specii glands/in'thi vzall o.f-'a_q-git&';/ ‘canal?

(v)  Whatis e (_f 't';, ‘to;fi-‘rd'ne aid e‘smi.‘ gerrin human reproductive system?

Q. 3_ ’\rqwn the 1')‘Io mmg questlons in detail. (5+4=9)

Y [
. J |H‘ ! \Wite a note on pituitary gland.

~(b) Describe the structure of eye.

| SELF TEST

I Time: 40 min cMaris: 25-

I Q1 Four possible answers A, B, C and D to each question-at? g,l\ en, Aiark thie'.corrae
| answer. o \oxl 6)
I 1. Number of steps of co-ordifiation ait:onyis: - ' '

I (A3 — 1 RWESRIRLE

| ©7 T e 04

I 2. Whiich palit 31 neuren'conducts nerve impulses away from cell body? (BWL 2015)
SN () Ao (B) Myelin sheath

I " (C) Node of Ranvier (D) Dendrite

: 3. The human eye contains rods about:

| (A) 12.5 million (B) 0.7 million

I (C) 1.2 million (D) 2 million

: 4. When the human body has low amount of water then pituitary gland secrets:

I (A) Vassopressin (B) Insulin

| (C) TSH (D) Oxytocin

: 5. are due to any disturbances in the blood supply to nervous system

I (A) Functional disorder (B) Vascular disorder

I (C) Cardiac disorder (D) nervous disorder

: 6. All of these are hormones except:

I (A) Insulin (B) Thyroxin

[ (C) Glucagon (D) Pepsinogen

: Q.2  Give short answers to following questions. (5x2=10)
I

|

I

I

|

I

|

|

1

N

I

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

students.
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