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MORE POINTS TO REMEMBER
In animals, the nervous system and hormonal system are responsible for control and coordination.

Neurons are specialised cells of the nervous system. They use electrical and chemical signals for
transferring information.

Receptors are specialised tips of the nerve fibres that collect the information to be conducted by
the nerves.

Hormones

areorganic. |
ch control Nerve impulses travel in the following manner from one neuron to the next
Dendrites —— Cell body — Axon —> Nerve endings at the tip of axon —— Synapse

—— Dendrite of next neuron

'f;ﬂb\?err‘ieﬁt's by internal Paratonic curvature

- stimulus coming f'[‘*f“ ul?;gf g?.i?tgse?:ﬁ {ge Chemicals released from axon tip of one neuron, cross the synapse or neuromuscular junction to
(L dtrgcﬂgn A cells reach the next cell (neuron or muscle fibre).

*‘ Promote cé!lfen_lﬁrd‘émuént-_i
* Cell differentiation '
‘= Fruit growth

Reflex action is an automatic, rapid and immediate reaction to a stimulus and is below the level of
consciousness. No thinking is involved in reflex action.

!

(Response to.
| gravity)

Reflex arc is the neural pathway that mediates a reflex action.

' biufi‘i‘alﬁ"(ch in day Pathway of reflex arc:

. Responseof ~ Diurnal (change in day
plants totouch and night) movements

s m_felOngétipr!If Receptor —— Sensory neuron ——» Relay neuron —— Motor neuron ——5 Effector

¢ Leafexpansions
'+ Breaking the dormancy in
. seedsandbuds
'+ Promote fruit growth

. of leaves and flowers
 of some species which
. take upsleeping
_ positionatnight

l

| or vibration

Brain is protected by a bony box called cranium, within which are present 3 layers of fluid-filled
membranes for absorbing shock.

Plants respond to stimuli by showing two types of movements—growth independent and growth
dependent.

Growth independent movements are usually quicker than growth dependent ones, and involve

- ' the use of electrochemical signals by the plant. To achieve this movement, the plant cells change
B vernen: Movement due shape by altering their water content.

induced by ‘tochange in ) ) ) Il

- s 'ndcuh(;e'r?ggﬁhe -tempera?t'ure ; Growth dependent movements or tropic movements are slow, occurring either towards or away It

(iﬁzm’;zfsﬁ" the light B from the stimulus.

Hol Rl  intensity

f

oo NCERT Intext Questions 35

B E ESP i {

¢ Inhibitgrowth e AHe, What are the differences between a reflex action and walking? i
* Supports dormancyin i - I
passand bty e Al tropisms are growth movements but all nastic _ - _ e i
¢ Closingof stomata - movements are not growth movements Reflex action G el B i Walking e el It

I. Reflex action is the immediate response of the | 1, Walking is a voluntary action which is controlled. i
spinal cord to a sudden impulse. i

2. Itis conducted by the spinal cord. 2. Itis controlled by hind-brain (by cerebellum).

3. Itoccurs in a fraction of seconds. 3. It takes longer time.

What happens at the synapse between two neurons?
The neurons lie end-to-end in a chain to transmit the impulses in an animal body. There occurs .
a very minute gap between terminal portion of axon of one neuron and dendron of the other I
neuron. This gap is called synapse. At the end of the axon, the electrical impulse sets off the

release of some chemicals. These chemicals cross the gap (synapse), and start a similar electrical ,
impulse in the dendrite of the next neuron. !
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Synapses actually act like one way valves. This is because the chen'lical substance 1s plret.;ent at Hornju?n.es Cf)(_)l.‘(‘ﬁll&[c th-e acti\.'iti§s oflliving organisms and also their growth. For example,
only one side of the gap. In this way synapses ensure that nerve impulse travels only in one pancn.eds secretes two hormones—insulin and glucagon.
i e Q. 12. Why is the use of iodised salt advisable?
Q. 3. Which part of the brain maintains posture and equilibrium of the body? Ans. lodine is necessary .for the throid gland to make the hormone thyroxine. Thyroxin regulates
Ans. Cerebellum in the hind-brain maintains posture and equilibrium of the body. Cm:bohydratc, protein a.nd fat metabolism in the body to provide balance for growth. Deficiency
Q.4. How dowe detect the smell of an agarbatti (incense stick)? ofiodine can lead to goitre.
Ans. The olfactory receptors in our nose detect the smell of agarbatti. The inforl'na.tion in the formof | Q. 13. How do-es our body respond when adrenaline is secreted into the blood?
nerve impulse is transmitted to olfactory lobes of fore brain. The message 1s interpreted there. Ans. Adrenaline horn.lon‘el is secreted in small amounts all the time but in large amounts it is secreted
Q.5. Whatis the role of the brain in reflex action? when a person is fl'lgllteﬂCfl. It then prepares our body for action. It increases the rate of
Ans. The reflexes which involve only the spinal cord are called spinal reflexes. The spinal reflexes heaf:tf)eat‘anc[l bl‘ef'thmg’ 1'315?5 blood .PI'ESSUTC and allows more glucose \[9 go into the blood
are produced in the spinal cord but the message of reflex action taken also goes on to reach the j—‘?lg“el'm B Ot‘OI ener‘gy 50 as to FIUICHY ﬁgh!t or run away from the frightening situation.
brain where the thinking process occurs. Some reflex arcs involve the brain, rather l;han.tlle : drenaline 1s ter .med as *hormone of emergency’.
spinal cord only. They are called cerebral reflexes. Closing of eyes when exposed to flash oflight | Q. 14. Why are some diabetes patients treated by giving insulin injections?
and salivation at the sight of tempting food are the examples of cerebral reflexes. Ans. The insulin hormone controls the metabolism of sugar. When pancreas does not produce or
Q.6. What are plant - . secrete .sufﬁciem amount of insulin illltO bl.ood, then the sugar level in the blood rises. Therefore,
Ans. In plants, certain chemical substances are necessary for proper growth dl’ld development. These | the patle.nl cxcrletes sugar (glucose) in urine, feels t.:xl(:essive thirst and also urinates excessively.
chemical substances are called plant hormones or phytohormones. Different plant hormo.nes 5 The people having severe diabetes are treated by giving injections of insulin.
help to coordinate growth, development and responses to the environment. For example, auxins, C .
gibberellins, cytokinins, ethylene and abscisic acid are plant hormones. NCERT EXEI‘CISGS
Q.7. How is the movement of leaves of a sensitive plant different from the movement of a shoot .' . 1. ‘Which ofheollowlss fya it Bommoner
towards light? - . _ LI L (@) Insulin () Thyroxi
Ans. Movement in the leaves of a sensitive plant (Mimosa pudica) occurs due to turgor changes in tll‘e : yroxine
cells which causes drooping of leaves/leaflets. Movement of a shoot towards light is a photo?ropm = (¢) Oestrogen (d) Cytokinin
movement which is caused due to differential growth that occurs due to more concentration of Ans. (d)
s o didll . Q.2. The gap between two neurons is called a
Q. 8. Give an example of a plant hormone that promotes growth. (@) dendrite (b) synapse
Ans. Auxin is the plant hormone that helps in cell elongation and growth. . (c) axon (d) impulse
Q. 9. How do auxins promote the growth of a tendril around a support? . . Ans. ()
Ans. The movement of tendril around the support is caused by the hormone auxin. Less auxin occurs ~ Q.3. The brain is responsible for ‘
on the side of contact as compared‘ to the free Si(.le. Auxm prom?tef the g‘rowth on the free side, | (a) thinking (b) regulating the heartbeat I
As a result of growth on the free side, the tendril .coﬂs around the support. (¢) balancing the body 5 all of tlie aliove ‘
Q. 10. Design an experiment to demonstrate hydrotropism. Ans. (d)
Ans. Experiment to demonstrate hyd |:otr(‘)plsm:‘ - Q.4. Whatis the function of receptors in our body? Think of situations where receptors do not work
(I) Take a wire mesh and cover it with moist saw dust. ' B properly. What problems are likely to arise?
(I1) Place some germinated seedling (pea or gram) on the 11-10'3'; saw dust. . | Ans. The receptors in our body collect information about changes in the environment around us in
(I11) Keep the saw dust moist by sprinkling water at regular intervals. Observe after 2-? ays. the form of stimuli, e.g., photoreceptors, gustatoreceptors, olfactory receptors. These receptors
(IV) As the radicals come out of the sceds, they are seen to move towards the per.foratlon. A ft,er then passes the information in the form of nerve impulses to central nervous system (spinal cord
some growth they bend back and enter the perforations to reach the moist saw dustitp and/or brain) where message is interpreted and appropriate instructions are sent to effectors
complete disregard of gravity (positive hydrotropism). ; (glands or muscles) which reveal responses. When receptors do not function normally, the |
Conclusion: Bending of radicals back into moist saw dust is a hydrotrophic movement. It ocCufs environmental stimuli are not able to create nerve impulses and body does not respond. For
despite being against the force of gravity. exam!)le, if our gustatory receptors located in the tongue do not work properly we will not
Q. 11. How does chemical coordination take place in animals? [NCERT Exem;ﬁ{ﬂ"i i perceive the taste of food such as sour, sweet, salty or bitter.
Ans. In animals, chemical coordination is achieved through the agency of hormones which functio® b Q.5. Draw the structure of a neuron and explain its function, [NCERT Exemplar)
as chemical messengers or informational molecules. Hormones are secreted in a very SIS Apg,

b Neuron or nerve cell is a structural and functional unit of the nervous system that is specialised
amount by specialised tissues in the body called endocrine glands. These glands are dt i to receive, conduct and transmit nerve impulses.

. i I =
¢ S8 e e s i b e ISSUCSIIOI all . )
and pour their secretions directly into blood. Blood transports them to the targett B : A neuron (nerve cell) has three components: (/) Cell body (cyton), (i) Dendrites, (iii) Axon
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Nucleus Cell body or Cyton

Nucleus of
Schwann cell

Node of
Ranvier

.
(4

Nerve )

endings =

Neurofibrils

Dendrites

(For insulation
and protection)

Nissl's granules Cyboplasm

A neuron (nerve cell) L _ e
Functions: The information acquired at the end of the dendritic tip of a neuron se

| (0]} 1 es dan ect 1 n e trav ] !]()I]l [ll(: df!lldll[e to

Chel’lllcal eﬂ(,tl Wth creat a el llcal 11 Pll]se. ThlS 11 plllS avels

y X se . A 1 n 1XO (1 I 1 UlSC sets (){1 tll(: ]e]edse

tlIe cyton along tlle axon Ofi ; !

UI some Elﬂll[l( dlS V ]Il‘( II. Cross € y l S lf 1 ] llnpu se1mn a d(flldl 1te U]
3 tl] synapse a:ﬂd star tas lmllal e ctrica l -5

r fl 01N one neur on to aIlOtllCl tlll 1t

the next neuron. In this way, nerve impulses travel in th.e boc]y, N S

fain or t J -gan. Thus, a nervous tissue 1s made u d sed 1
reaches the brain or the target org us, a ne s ade vy . e
of nerve cells or neurons which are specialised in conducting information via electrical imj

from one part of the body to another.

How does phototropism occur in plants?

The directional movement of a plant 'part/pla'nt

shoot responds by bending towards light w_hlle ro

We know that the plant stem responds to light an

hormone. This happens as follows.

(i) When sunlight falls on the plant, the auxin hor

uniformly down the stem. Due tlo'the equal pr
grow straight and with same rapidity.

Q. 6.

A in response to light is called phototropism. The
ns.

ots respond by bending away from the ligh't.
d bend towards it due to the action of auxin

mone present at the tip of the stem spreads
esence of auxin, both the sides of the stem

Stem bends
This side p- towards light
Auxin More auxin grows \ i
distributed collecting on faster o
uniformly this side This side
(away form) grows slowly
light

Experiment to show the effect of auxin on the growth of a plant in response to light (Phototropism)

i i auxin hormone collects i
i i : on the right side of the stem, then the auxin
e IR i ixin hormone prefers to sty

the left side of the stem, away from the light. This is because at mone prefers 10 g
in shade, i.e., moves away from the light. Thus, more auxin hormone is presen
18,

. ~ " 2 . - Slde
side of stem as compared to the right. The left side of stem, grows faster than its right

and therefore, the stem bends towards the right side (direction of light). )
: . . 5 " . ‘moﬂ
The effect of auxin on the growth of a root is exactly opposite to that on a stem. Auxin hor

. " . frOOI
in i ; in ste i <cases the rate of growth in a root. The side ot 100
-eases the rate of growth in stem but it decreases . : :
i 3 his, the side of root which 18

away from light will have all the auxin concentrated in it. Due to t -
away from light will grow slower than the other side and make the root bends away fron
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Q. 7. Which signals will get disrupted in case of a spinal cord injury?

Ans. In case of a spinal cord injury, reflex actions and involuntary actions will get disrupted.

Q. 8. How does chemical coordination occur in plants?

Ans. In plants, chemical coordination occurs with the help of plant hormones (phytohormones).

Different plant hormones help to coordinate growth, development and responses to the
environment. They are synthesised at places away from where they act and simply diffuse to the
area of action, for example, auxin. Another example of plant hormones are gibberellins which
help in growth of the stem. Cytokinins promote cell division. Abscisic acid is a plant hormone
which inhibits growth and its effects include wilting of leaves.

Q.9.
Ans,

What is the need for a system of control and coordination in an organism?

The body of a multicellular organism consists of a number of components and sub-components
and each is specialised to perform a particular function. Therefore, it is necessary that various
organs of the body of an organism work together in a proper manner to carry out various
functions and respond to stimuli. In human beings, nervous system and endocrine system work
together to control and coordinate.

Compare and contrast nervous and hormonal mechanisms for control and coordination in animals.

0. 10.

Ans.
S.No. Nervous Control - Hormonal Control
1. Information is passed as electrochemical | Information is sent as a chemical substance
conduction. through the blood stream.
2 Information travels rapidly; in milliseconds. | Information travels slowly.
Response is immediate. Response is usually slow.
4. Its effects are short-lived. Its effects are generally more prolonged.

Q. 11. How are involuntary actions and reflex actions different from each other?
Ans.

S.No. Involuntary Actions Reflex Actions
L. They involve autonomic nervous system. They involve all parts of voluntary nervous
system.
2 They usually occur in response to internal | They operate against harmful stimuli which
stimuli. are generally external and may cause injury.
3 They are connected with functioning of | They are connected with emergency.
internal body parts.
4, These are regulated by medulla (hind-brain). | Reflex action is controlled by spinal cord.
5. The speed of response is slower. The speed of response is very fast.
6. Example: Beating of heart muscle. Example: Removal of hand with jerk when
someone touches a hot object accidently.

- Q.12. Whatis the difference between the manner in which movement takes place in a sensitive plant

and the movement in our legs?

Ans,
S.No. Movement in Sensitive Plant Movement in Legs

L. It occurs in response to an external | It occurs in response to our requirement and is
stimulus like touch and shock. determined by will.

2 Plant cells change shape by changing the | Movement in our legs is a voluntary action which
amount of water (turgor changes). is controlled by cerebellum in hind-brain.

3. No nerves are involved. Nerves carry the message for movement of legs.

4. It is controlled by plant hormones. It is controlled by nerves and cerebellum in hind-

brain.
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VERY SHORT ANSWER QUESTIONS

[1 mark] |

Q. 1.
Ans.

Q. 2.
Ans.

Q. 3.
Ans.

Q. 4.
Ans.

Q. 5.
Ans.

Q. 6.
Ans.

Q.7.
Ans.

Q. 8.
Ans.

Q.9.
Ans.

Q. 10.

Ans.

Q. 11.

Ans.

Q. 12,
Ans.

Q.13.

Ans.
Q. 14,

Ans.

Ans,

Mention the receptors for light and sound in animals.

Sense organs are called receptors. The receptor of light in animals is called photoreceptor: The
receptor of sound in animals is called phonoreceptor.

Which hormone regulates the concentration of sugar in the blood?

Insulin secreted by Islets of Langerhans of pancreas.

Define ‘reflex action.’

Reflex action is a rapid, automatic response to a stimulus which is not under the voluntary

control of the brain.
Name few involuntary actions controlled by the hindbrain.
salivation and blood pressure.

Involuntary actions controlled by hindbrain are vomiting, Ans.

What is an axon?
Itis a large, single, unbranched nerve fibre arising from the cyton. It carries impulses from cyton

located in CNS to effectors.

Q.18

Why are roots called positively geotropic?

Q. 16.
Ans.

Q. 17.

SHORT ANSWER QUESTIONS-I

What do you understand by the sleep movement of plant organs?

Sleep movement i ‘ i s i
Hen}():c i it lm 1}31'«111“5 e.g., in flowers is to protect the reproductive organs from the cold
» sepals and petals of saffron flower close at sunset and open up in the morning .

In the figure below (i), (ii) and (iii), which appears more accurate and why?[NCERT Exemplar]

(i)

| (i)
Figure () i ‘ N ;

,-%t,::e (&) 15‘(1111(?16(13[‘)1310?“‘“3 b.etltause in a plant, shoots are negatively geotropic. Hence, they
g upwards and roots are positively g(;otropic SO [hey grow downwarcis. , :
State the main function of abscisic acid in plants.

Abscisic acid slows plant growth and inhibits division of cells

(iii)

[2 marks]

This is because the roots always grow towards the gravity of the Earth.
Q. 1.

What is the number of cranial nerves and spinal nerves in human beings?
Ans.

There are 12 pairs of cranial nerves and 31 pairs of spinal nerves in human beings.

Q. 2.

Name the largest cell present in the human body.

Neuron
Which part of central nervous system controls reflexes?
Spinal cord
Name the part of neuron
(i) where information is acquired.
(i) through which information travels as an electrical impulse.
(i) Dendrite, (i) Axon.
What will happen if intake of iodine in our diet is low? [NCERT Exemplar]
(i) When iodine intake is low, release of thyroxine from thyroid gland will be less by which
protein, carbohydrate and fat metabolisms will be affected. Ans,
(i) A person might suffer from goitre in case of iodine deficiency in the body.

Which hormone controls the metabolism of calcium and phosphorus in human beings? e
s.

Parathyroid hormone (parathormone)

Name the hormone, the secretion of which is responsible for dramatic changes in appearanceé
in girls and boys when they approach 10-12 years of age.

Oestrogen from the ovaries of girls and testosterone from testes of boys.

Name two tissues that provide control and coordination in multicellular animals.

The two tissues that provide control and coordination in multicellular animals are nervous tissué
and muscular tissue.

Which hormone helps in lowering the level of blood glucose in human beings?

. Ans,

Insulin

(@) Dendrite
(¢) Axon
Q.3. Mention the functions of forebrain.

The forebrain performs the following functions:

Define a synapse.

Synapse i y fine g 2 i
nzurgn 1;}21 very line gap between telod.endrla of axon of one neuron and dendrites of another
- These two structures do not unite with each other but remain separated by a fine gap

Label the marked parts of a neuron in the given figure. [NCERT Exemplar]

(d)

(b)

(b) Cell body
(d)Nerve endings

1) Itisr i ! i i i
((“) -+ 6511301151ble for intelligence, memory, consciousness, will power and voluntary actions
1) It h g " vi ‘ecepti i i .
) as the centres for visual reception, hearing reception, touch, smell and temperature

reception.

-_-, Q.4. Answer the following:
- () Which hormone is responsible for the changes noticed in females at puberty?
gii) Dwarfism results due to deficiency of which hormone? d
(iii) Blood sugar level rises due to deficiency of which hormone?
(iv) Iodine is necessary for the synthesis of which hormone?

(z) Oestrogen
(zt¢) Insulin

[NCERT Exemplar]

(i1) Growth hormone
(7v) Thyroxine




i [NCERT Exemplar]
Q. 5. Label the endocrine glands in figure.

Ans. The endocrine glands are as follow:
(@) Pineal gland
(¢) Thyroid gland
Q. 6. Name the hormones responsible for regulation (.)f
(/) metabolism of carbohydrates, fats and proteins.
(ii) balance of calcium and phosphate.
(iii) blood pressure.
(iv) water and electrolyte balance.

(b) Pituitary gland
(d) Thymus

(z1) Parathormone

Ans, (#) Thyroxine )
(fv) Vasopressin

(i1i) Adrenaline
Q. 7. What is a tropic movement? Explain with an example. - . v
Ans. The directional growth movement of plants due to external stimuli is lcall'ed aty op}c n}ll(;\wtmpic.
. i ay from it. For ase of p
i y i - away from it. For example, in ¢ : :
It can be either towards the stimulus, or aw ) - : _ o
movement, shoots respond by bending towards light while roots respond by bending away from

[NCERT Exemplar]

Q. 8. Why Mimosa pudica (touch-me-not) leaves droop down when touched? PR
Ans. Itis due to turgor pressure difference between the upper and lowelr halvels; o Ot n:z tir s [c)l o
(pulvinus). Lower half cells lose water and upper l1alf C(‘EHS of pu Vllll;S etc = g
transfer of water from lower cells. Thus, the entire leaf droops down when (.)u agd -
Q.9. Why are the electrical-chemical signals not an efficient nfeans of com.mumlcatlrondm. }:ﬂ ulato.r
Ans. Unlike animals, where there is a nervous system for con'du_cuon'of nerve l[;:lp::l S(;Sodlzhecglecu.icai
system for conduction of hormones, there are no SPECIZ-illStl?d tl'ssuels in plants. So,
chemical signals are not an effective means of communication 1{1 plants. o S
If a ripened fruit is kept in a basket of raw fruits, then what will happen? What causes it:

. B o uits ket
The ripened fruit will release ethylene (hormone) which causes ripening of other raw fruits kep

Q. 10.

Ans.
in a basket. o &

. 11. What is cerebrospinal fluid? What is its function? | - g

QAns Cerebrospinal fluid is the fluid found in the cavities of brain and central canal of spinal cord an

in between arachnoid and pia mater. ‘
Function: It prevents the brain and spinal cord {from mechanical shocks.

Q. 12. Answer the following: ‘

(@) Name the endocrine gland associated with brain.

(b) Which gland secretes digestive enzymes as well as hormones?

(¢) Name the endocrine gland associated with kidneys.

(d) Which endocrine gland is present in males but not in females?

(a) Pituitary (b) Pancreas

(¢) Adrenal (d) Testes

[INCERT Exemplal]

Ans.
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SHORT ANSWER QUESTIONS-II [3 marks]

Q. 1. What are the advantages of the fact that most reflex actions are governed by spinal cord?
Ans. The advantages are:

(2) This enables the body to give quick responses to harmful stimuli thus protecting the body.
(i) It minimises overloading of brain.

(ti) In many animals, reflex arcs have evolved as efficient ways of functioning in the absence of
true thought processes.

Q. 2. How do animal muscles move?

Ans. The nerve fibres at the end of a Axon —[

\ Neuromuscular
Run{ction

neuron are attached to muscles.

This area is called neuro-muscular
Junction. When nerve impulses are
conducted to this area, the special
proteins present in the muscle cells
change their shape and arrangement

in the cell in response to nervous

Mitochondrian

electrical impulses. New arrangement

Neuromuscular junction
a shorter form thus bringing about movement of muscles,

of these proteins give the muscle cells

Q. 3. What is turgor movement?

Ans. Turgor movement is the movement due to the difference of turgidity of the cells in the lower half
and upper half of pulvinus (petiole of leaf). When leaf of touch-me-not plant (Mimosa pudica) is
touched, the electrical signal send chemical signals from leaflets to pulvinus (petiole) of leaf. Cells
in the lower half of pulvinus lose water and become flaccid, while cells in the upper half of pulvinus
become turgid due to accumulation of more water. Hence, leaf droops down for a short time.,

Q.4. Why do tendrils coil around hard rough objects?

Ans. The growth movement of tendril in response to unilateral stimulus of touch is called
thigmotropism. Tendrils of louki, tori, karela, and sweet pea plants coil around hard objects
when they come in their contact. It occurs due to unequal growth of two sides of a tendril. The
growth of the surface which comes in contact of the supportis retarded, while it remains normal
or increased on the other side, due to which tendril coils around the support.

Q.5. Why is pancreas called a ‘dual function’ gland? Write the names of its hormones.

Ans. Pancreas is an exocrine gland as well as an endocrine gland. Exocrine part of the gland secretes
digestive enzymes and the endocrine part (Langerhan’s cells) produce hormones.
Hormones secreted by pancreas are insulin and glucagon.

Q.6. How is reflex arc formed?

Ans. A message or stimulus from receptor is relayed by sensory nerve to the spinal cord. It sends

response through motor nerve to effectors for necessary action. This pathway is the reflex arc.

Sensory nerve

Receptors _
Reflex Arc > Spinal cord
Effectors <

Motor nerve
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Q.17.
Ans.

Ans.

Q.9.

Ans.

Q. 10.
Ans.

Q.11.

Ans.

- human beings. L

tem able to maintain hormonal concentration in the body?

How is the endocrine sys
of hormones in the body. When any

Hypothalamus is responsible for maintaining the balance

i ignal i -reting gland
hormone is secreted in large amounts, a signal is sent by the hypothalamus to the secreting g

to lower its secretion.

~ . . . . ' e
Whereas when the amount of any hormone is less, hypothalamus sends a signal to the respectiv

gland to increase its functioning.

Define ‘nerve impulse’. Which structure in a ne
(ii) away from the cell body?

uron helps to conduct a nerve impulse

(i) towards the cell body?

The information passing through neurons is in the form of chemical and electrical signals, called

nerve impulse.
(i) Towards the cell body: Dendrites.
Nervous and hormonal system together perform the function of control a

human beings. Justify the statement.

Nervous and hormonal system together perform the function of conlu‘ol tl, FaGE0
et us take an example, in the case of any emergency, stimulus is be.mg
The stimulus is analysed and the response is sent to tlhe
effectors. Simultaneously, sympathetic nerves stimulate ad.renal gland to 1'elezllse1l1ad1‘enallt;le
which regulates blood pressure, increases heartbeat, constricts blood vesse;s and di a1tes pupil,
ete. So, both nervous and endocrine systems interact and overcome the crisis together.

(i1) Away from the cell body: Axon.

nd coordination in
[NCERT Exemplar]

and coordination in

perceived

by CNS (Central nervous system).

How are the brain and spinal cord protected?
(i) Brain: It is protected by the bony box called cranium. It is also called as skull. | -
Also the membranes that surround the brain (meninges) are filled with cerebrospinal fluid
that act as shock absorbers protecting the brain.

(ii) Spinal cord: The vertebral column, commonly called backbone, protects the spinal cord.

Label the parts (a), (b), (c) and (d) and show the direction of flow of electrical signals in the figure,
(b)

[NCERT Exemplar]

(b) Spinal cord (CNS)
(d) Effector—muscle in arm

(@) Sensory neuron
(¢) Motor neuron
Flow of electrical signals: Receptors in hand = Sensory neurons = Spinal cord (CNS) =
Motor neurons => Effector — muscles in arm.

Q. 12. Name those parts of the flower which serve the same function as the following do in the animalst

(i) Testis (#i) Ovary (iii) Eggs (iv) Sperms
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LONG ANSWER QUESTIONS

S. No. In case of animal In case of flower
(1) Testis Anther/stamen/androecium
(it) Ovary Ovary
(tir) Eggs Ovules
(iv) Sperms Pollen grains

[5 marks]

Q.1

Ans.

Q. 2.

Ans.

Ans,

Differentiate between tropic and nastic movements in plants.

Tropic Movements £ o '~ Nastic Movements

L. Itis clearly observed in bilaterally symmetrical
organs such as leaves and petals of flowers.

1. It can be easily observed in stems and roots.

2. It is due to unilateral stimulus which causes | 2.
unequal growth on the two sides of a stem, root
and tendril.

The movements occur due to stimulus of light
and temperature.

3. Movement is related to stimulus, ie., plant | 3.
organs either move towards source of
stimulus or away from it. Stimuli which causes
movements in plants are gravity, light, touch,
water and chemical substances.

Opening and closing of flowers of evening
primrose and tobacco at the night and day
respectively, This is due to unequal growth.

4. Example: Bending of root towards gravity and
shoot towards light.

4. Example: Leaves of ‘touch-me-not’ plant bend
and droop on touching.

() What are cranial and spinal nerves? Describe a spinal nerve.

(i7) Draw a diagram of the human brain and label the following parts:
(a) Cerebrum (b) Meninges (c¢) Medulla oblongata (d) Cerebellum

(i) Cranial nerves are the nerves associated with the brain: These are 12 pairs in number and
carries both sensory and motor nerves.
Spinal nerves are the nerves connected with the spinal cord. These are 31 pairs in number.
Spinal nerve arises in the form of dorsal root and ventral root and both unite in the neural
canal to form a single branch. It comes out of the vertebral column through intervertebral
canal and then divides into dorsal, ventral and visceral branches.

(id)

Meninges
Cerebrum
Cerebellum

Medulla
oblongata
(brain stem)

Structure of Human Brain

Q. 3. Which hormone is released into the blood when its sugar level rises? Namerthe organ which

produces the hormone and describe its effect on blood sugar level. Also name one digestive
enzyme that this organ secretes and the function of this enzyme,

Insulin hormone is released into the blood when its sugar level rises. Pancreas secretes the
insulin hormone. The function of insulin hormone is to lower the blood sugar level. Deficiency
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the body causes a disease known as diabetes. Diabetes is characterised by
lood. The insulin hormone controls the metabolism of sugar.
and secrete sufficient amount of insulin into
high sugar level in the blood can cause many
severe diabetes are treated by giving

of insulin hormone in

large quantities of sugar in the b
If due to some reason pancreas does not produce

blood, then the sugar level in the blood rises. The

harmful effects to the body of person. The person having

injection of insulin.
The pancreas secretes pancreatic juice which contains enzymes like trypsin for digesting proteins,
lipase for breakdown of emulsified fats and amylase for breakdown of starch.

Q. 4. Describe the central nervous system in human beings.

Ans. stem in human beings consists of brain and spinal cord.

It is covered by meninges, which
s broadly divided into:

The central nervous sy
(i) Brain: Brain is the highest coordinating centre in the body.
is made up of three layers. It is protected by cranium. Brain i
The forebrain includes cerebrum and olfactory lobes. Cerebrum is the largest
| hemispheres. Sensory and motor receptors
are present in the brain. There are various regions for reception of vision (occipital lobe),
reception of sound (temporal lobe), touch, smell, temperature (parietal lobe) and muscular
activities (frontal lobe). Olfactory lobes are one in pair and receives olfactory nerves.
(b) Midbrain: It is the small portion of the brain that connects cerebrum with the other

parts of the brain and spinal cord.
(¢) Hindbrain: It consists of cerebellum, pons and medulla oblongata. Cerebellum is
responsible for coordination and adjustment of movement and posture. Pons regulate
respiration. Medulla oblongata regulates swallowing, coughing, sneezing and vomiting.

(ii) Spinal cord: Medulla oblongata extends downwards, enclosed in vertebral column to form
a cylindrical structure known as spinal cord. It is also covered by meninges. It is the reflex

centre of the body.
Q. 5. Give the various functions performed by the plant hormones.
OR

Also give their physiological effects on plant growth and
[NCERT Exemplar]

(a) Forebrain:
part of the brain. It consists of two cerebra

Name various plant hormones.
development.
Ans. The various functions performed by the plant hormones are:
(i) Auxins promote cell enlargement and cell differentiation. They
(i) Gibberellins promote cell enlargement and cell differentiation in the presence of auxin. It
also help in breaking the dormancy in seeds and buds. It promote the growth in fruits.
(iii) Cytokinins promote cell division and help in breaking the dormancy of seeds and buds. It
delay the ageing in leaves. It promotes the opening of stomata and also fruit growth.
(iv) Abscisic acid promotes the dormancy in seeds and buds. It promotes the closing of stomata
and falling of leaves. It also inhibits growth, reverses the growth promoting effects of auxins

and gibberellins. Its effects include wilting of leaves.
e falling of leaves, ripening of fruits and helps in breaking bud dormancy:

also promote growth.

(v) Ethylene promotes th
Q. 6. What s reflex action? Explain with the help of examples.
OR

What are reflex actions? Give two examples. Explain a reflex are.

Ans. A reflex action is defined as a spontaneous, automatic and mechanical response to
without the will of an individual. In such actions there is no involvement of the brain.

actions are conveyed through the spinal cord by a path called reflex arc.

[NCERT Exemplar}
a stimuli
All reflex
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Ans.

I'he reflex action travels in the following sequence:

Hot plate (stimulus) —= .Receplors —— Sensory neurons
(Like muscles) :

Spinal cord

Response effectdrs e [}
. ‘Motor neu
(Like muscles) i

The reflex arc constitutes the following components:
(2) A receptor to perceive the stimulus.
(22) A sensory or affer er i arries t
(z-z--)) iy y or afferent nerve which carries the message from the receptor to the spinal cord
i e neur inal cord tr i i .
rons of spinal cord transmit the impulse from afferent neurons to efferent neurons

(EU) llle motor or E‘ﬂ(ﬂl(:ll[ nerve carries message 4] 1"(1 tllff muscle (:”e tors lll
10t Ca S flOl

Some examples of reflex actions are:
(_i) Blinking of eyes when a foreign particle gets in them
(_u') Sneezing if an unwanted particle enters the nose, :
(z.z'z') Watering of mouth at the sight or smell of good food
(tv) Withdrawal of foot if a nail comes in the way while w;;lkin and pricks the f
(v) Immediate withdrawal of hand on touching some hot thing P e
With the help of an activity demonstrate geotropism in plants. 8

Roots bends
downwards

1. Soak some seeds of gram or moong in water for one day

2. Pierce sli i i
t}izlé:s;.hghﬂy big holes (2 mm diameter) at the bottom of

3. Fill it with lem thick layer of garden soil.

4. Spl lllkle Soal((i('i Seed (e oV S01 "v
S (?ﬂ NON. / ram €1 tlle i
g g ) l. ater

5. Put tl%e cup on 2 pieces of wooden or stone slabs so that
there is a little gap between the top of the table and bottom
of the cup.

Stem bends
upwards

6. Cover the lower part of the set-up with black paper.
. Water the seeds regularly with little water.

~7

8- You Wi“ ObSCl ve lhdt tl]e roots co t ! (0] € I les
come ou rom th 'dll(l 10 t wal (] k 1§ W
. (0] g W LO S [Ile d tll Sh() ulg

Q.1.

Ans,

Q. 2.

Ans,

Q.3.

| Ans.

HOTS (Higher Order Thinking Skills)

Why do stem and root move (gr i
ow) tow i
el i (grow) ards light and the centre of gravity of the Earth
11:1 ;sr 31:):; tt% 2u>;11ncsl; (3la‘gt }zlormones) produced by the shoot apex and root tip. In stem, growth is
shaded side (lower side of apex) due to accumulation of auxi ,
; : . ) uxins. In root, growth i
E:(l)]li"gifz?tt}}:e 111umtlglatfec;] side as auxins accumulated on the lower side (shaded side) ogf root tils
e growth of that side. Thus, there is greater growth on th ide (i
: 8roY e upper side (illumi
side), resulting in the growth of root apex towards gravity of Earth. i e
What is association neuron?
g) is found in the Fortex part of spinal cord in between the sensory neuron and motor neuron. It
Wilms syrlllapse with the axon of sensory neuron and dendrites of motor neuron -
y is the flow of signals in a syna :
pse from axonal end of one neuron t iti
of another neuron but not the reverse? [Ngglgil"lg;let:fp?n?
ar

Wh . .
enan electrical signal reaches the axonal end of a neuron, it releases a chemical substance
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Very Short Answer Questions

This chemical diffuses towards the dendrite end of next neuron where it generates an electrical
impulse or signal. Hence, the electrical signal is converted into a chemical signal at the axonal
end. Since these chemicals are absent at the dendritic end of the neuron, the electrical signal
cannot be converted into chemical signal.

Sameer was studying in his room. Suddenly he smells something burning and sees smoke
in the room. He rushes out of the room immediately. Was Sameer’s action voluntary or
involuntary? Why?

gameer’s action was voluntary because rushing out of the room was under his conscious control.
The smoke and smell were perceived by the receptors in the sense organs and signals are sent
to the brain. The brain, then sent signals to the effector organs, i.e., the muscles, to move out of

the room.

Proficiency Exercise

- Short Answer Questions-II

[1 mark]

1.
2.

oAU g

s

Short Answer Questions-I

State the main function of abscisic acid in plants.
Name the plant hormone responsible for the promotion of cell division and a hormone responsible

for elongation of cells.
Name the hormone secreted by one endocrine gland during emergency. Name the gland which

secretes this hormone.

Which part of the brain controls posture and balance of the body?
What is the direction of impulse in a neuron?

What are neuroglia?

Define reflex arc.

[2 marks]

8.

10.
11.
12.
13.

Name the plant hormones responsible for the following:
(a) Elongation of cells
(b) Growth of stem
(¢) Promotion of cell division
(d) Falling of senescent leaves
State the role of the brain in reflex action.
Ifiodine is insufficient in one’s diet, what might be the deficiency disease and its symptoms?

How does our body maintain blood sugar level?

[NCERT Exemplar]

What happens at the synapse between two neurons? [NCERT Exemplar]
Match the terms of Column (A) with those of Column (B) [NCERT Exemplar]
Column (A) Column (B)
(a) Olfaétory receptors (i) Tongue
(b) Thermo receptors (temperature receptors) | (ii) Eye
(c) Gustatoreceptors (iii) Nose
(d) Photoreceptors (iv) Skin

[3 marks]

14. How does feedback mechanism regulate the hormone secretion?
15. Explain how the human body responds when adrenaline is secreted into blood.
16. (a) Name the hormone which is injected to a diabetic patient.

(D) If the cerebellum is not functionin
g properly, what activities of our bod ?
17.  (a) What are the components of reflex arc? s i

(b) How do muscle cells move?

18. What constitutes the central and peri
peripheral nervous ?
e e systems? How are the comI[Jj(\)‘rger;‘;ﬁ ;f Cen:ral
xemplar]

Long Answer Questions [5 marks]
marks

19. What is turgor movement? Explain it with example.

20. Whati i i
at is autonomic nervous system? State functions of sympathetic and para sympathetic systems

(b) Mention the role of each of the following plant hormones: (i) Auxin, (ii) Abscisic acid
22. Mention one function for each of these hormones:

1 “5(}11) Thyroxine, Fb) Adrenaline, (¢) Insulin, (d) Growth hormone, (e) Testosterone [NCERT Exemplar)
: at are the major parts of the brain? Mention the functions of different parts. [NCERT Exemplar]




