Chapter #: Control and Coordination
37T 7 - AT o FHAT

C’Aapz‘er Review

o (iving organicme respond to changes in their environment [g‘tm.a/}
Control and coordination in animale ic done by the nervove cystem and
hormones (endscrine cgctem}; in plants it ic done by plant hormones.
Receptors detect the ctimulvs, the information travels to the brain/cpinal
cord, and effectore (muscles or glands) give the respongse.

A neuron i the structural and functional unit of the nervove cystem.
Parte: dendvrite (receives information from the receptor), cell body (cyfon)
axon (carriee the impulce away from the cell body) and axon ending
[gyna,bre). Information ic acquired at the dendrite tip ac a chemical
procecs, converted to an electrical impulce that travels along the axon, ana
at the end it ic converted back to a chemical cignal that crosces the
synapse (3ap) to the mext neuron.

Receptors are cpecialised nerve endings present in cence organg:
photoreceptors in the eye (light), phonoreceptors in the ear (cound,
balance), olfactory receptors in the nose (emell), qustatory receptors on
the tongue (taste) and thermoreceptore and touch receptors in the ckin.
Reflex action i¢ a cudden, automatic and involuntary response to a
ctimulus, e.9. withdrawing a hand on touching a hot object or a cneeze or
blinking. Reflex arc ic the pathway: receptor — censory neuron — relay
neuron in the cpinal cord — motor neuron — effector (muscle). Peflex
action 1€ quick ag the responge i€ procecsed in the cpinal cord rather than
the brain, which caves time and protfects the body from harm. Brain i¢
informed afterwards.

Human nervove cystem: Central nervouve cyctem (CNS) = brain + cpinal
cord;: Peripheral nervove cyctem (PNS) = cranial and cpinal nervee. Brain
ic profected by the ckull (cranivm) and cerebrospinal fluid ingide meninges;
cpinal cord i¢ profected by the vertebral column.
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The human brain has three main parte. Fore-brain (cerebrum): the main
thinking part, controls voluntary actions, receives censory impulces, has
centres for hearing, cmell, cight and for memory, and also for hunger.
Mid-brain: controls involuntary actione cuch ac pupil cize. Hind-brain:
cerebellum (maintaings posture, balance and precicion of voluntary actiong),
pons and medulla. (controle involuntary actiong like blood preseure,
calivation, vomiting and éreaﬂu‘ny).

Mugele movement: when a nerve impulce reachee a muscle cell, cpecial
profeins change their chape and arrangement in response, causing the cell
to chorten. The muscle celle hence contract, and this changes the chape of
the muscle. Animale have nerveve tiscue and muscle ticcue; electrical
impulces travel quickly but only to cpecific cellc and last briefly.

Chemical coordination in animale by hormones, which are chemical
messengers cecreted by endocrine glands directly into the blood. Hormonec
act a¢ targets elsewhere; they are required in oemall quantities and the
quantity ic requlated by feedback mechanism, which maintains balance in
the body (homeostasis).

Endocrine glands and hormoneg: Pituitary (master gland: growth
hormone, controls other glands), Thyroid (Ehyroxine requlates
carbohydrate, protfein and fat metabolicm; needs iodine; deficiency causes
goitre), Parathyroid (calcivm level), Pancreac (insulin and glucagon
requlate blood cugar; inculin deficiency causes diabetec), Adrenal
(adrenaline prepares the body for emergency: fight o flight, increaces
heart rate and blosd to muscles), Tectes (testocterome, male ,buéekty) and
Ovaries (oectrogen, female puberty).
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Feedback mechanism: Tngulin ic produced by the pancreas when blood
cugar rises and it lowere the cugar level: ac the cugar falls, ingulin
production falle. Growth hormone deficiency causes dwarfiom and excese
causes gigantism. Todised calt ic recommended to prevent goitre becavse
iodine i¢c needed to make thyroxine. Diabetice are treated with insulin
injections.

Plont movements: tropic movements are directional growth responses to a
ctimulvs. Phototropicm (light): choots bend towards light (positive), rosts
away (negative). Geotropiom (gmw‘ty): roots grow down (positive), choste
up [hegafive)- /-/ydrotra,bigm ( water): roots grow towards water.
Chemotropicm (chemicals): growth of pollen tube towards ovule.
Thigmstropicm (bouch): tendvrile coil around a cupport.

MNastic movement ic a non-directional response not dependent on the
direction of ctimulus: e.g. leaves of the censitive plant Mimosa. pudica,
touch-me-not) fold and droop when touched, due to loss of water [targar}
From celle at the leaf base. The movement here ic not growth-related but
results From change in the amount of water in the cells, which cwefl or
chrink. Nactic movements are alco ceen in the opening and closing of
Howers.

Plant hormones (phytohormonec): Auxin (promotes cell elsngation;
cyntheciced at the choot tip; helpe the choot bend towards light ac it
diffuses to the chaded cide and makes celle there grow longer), Gibberelline
(promote ctem growth, ceed germination), Cytokinine (promote cell division,
are abundant in Fruite and ceeds; de/ay leaf ageing }, Abgcicic acid [,‘nhiéitr
growth; causes wilting of leaves, closing of ctomata, ceed dormancy} and

Ethylene [9Meou§ hormone; Fipeng fruite).
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Difference between nervove and hormonal coordination: nerveve ic fast, by
electrical impulses along nerves, chort-lived: hormonal i¢ clow, by chemicals
via blood, long-lasting and reaches all body parte. Plantc lack nervoue
cyctem and muscle, co they respond by changing the growth direction or

by moving water in cells; they use hormones for coordination.

Importanz‘ Formufae / alues
Reflex arc: Stimulve — Receptor — Sensory neuron — Spinal cord (relay

neuron) — Motor neuron — Effector — Recponge

MNerve impulce path in a neuron: Dendrite — Cell body — Axon — Axon
end (cynapse)

Central Nervove Syctem = Brain + Spinal cord ; Peripheral = cramial
nervee (12 pairs in humane, as per higher clasces) + cpinal nervee

Brain parte: Fore-brain (cerebrom) , Mid-brain | Hind-brain (cerebellum,
pons, medulla)

Hormone — endocrine gland : Thyroxine — thyroid ; Tnsulin — pancreas
: Adrenaline — adrenal » Growth hormone — pituitary

Plant hormones: Auxin (qrowth), Gibberellin (ctem growth), Cytokinin (cell
division), ABA [growth inhibitor), Ethylene [r,'pem‘p.g )

Thyroxine needs jodine ; Deficiency: ivdine — goitre ; insulin — diabetec ;
growth hormone — dwarfiom

Tropisms: Phototropicm (light), Geotropicm [graw’ty}, Hydrotropicm
(water), Chemotropicm (chemicals), Thigmotropicm (touch)

Key Terme
Stimulve / Receptor [/ Effector — Stimulve: a change in the environment;

receptor: detects it; effector: muscle or gland that gives the response.
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Reflex action — A cudden, involontary and automatic response to a otimulus,
processed in the cpinal cord.

Synapce — The gap between the axon ending of one neuron and the dendrite
of the next acroce which the impulce pascec chemically.

Hormowe — A chemical meccenger cecreted by an endocrine gland directly into
blood that coordinates body Functions.

Homeostacis [ Feedback — Maintaining a stable jnternal condition by
adjusting hormone cecretion according to need.

Tropism — A directional growth movement of & plant in response to a ctimulvs.
Nactic movement — A non-directional plant response to ctimulvs cuch ag the
Folding of Mimosa. [eaves.

Auxin = Plant hormone made at the choot tip that promotes cell elongation
and Phofatro,b/;’m.

Cerebellum — Part of hind-brain that maintaing posture and balance.
Adrenaline — Emergency hormone from adrenal glands that increaces heart

rate and blood cupply to muscles.
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Diagrame [ Flowcharte
Path of o. Nerve Impolse in a MNeuron

Dendrite acquires information (chemical)

g
!
Cell body (cyfoh}
|

Axon: electrical impulce travels

!

Axon end releaces chemical [Cyua,b:’e}

!

Next nevron or mufc/e/g/am( receives it

Reflex Arc (Touching a Heot Object)

Hot sbject: ctimulvs
SE

!
( Receptor in ckin sensec it )

pIS]
!

Sensory neuron — cpinal cord

!

,Qe/ay neuron — motor neuron

!

Effector: arm muscle pulls hand away
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Human Nervous Syctem
\ MNervovs gyffem

GIECAGE!
|
| |
Cns S
G-Rt aRef
Brain: fore, mid, hind Cranial nervee
| |
Spinal cord Spinal nerves

Parts of the Human Brain

Brain
qRTsp

UhTRI Slef

Fore-brain Mid-brain Hind-brain
31 ARKTSR qeY qog
I I
Cerebrvm: thinking, Involuntary actions, pupil Cerebellum: balance;
memory, voluntary actione dize Medulla: heartbeat,
breathing
Tropic Movements in Plantc
Tropicm
\ =]
[ |
Hydrotropiom ) Thigmotropicm

\ Phototropicm ) \ Geatro,b:g'm

I
\ Shoot towarde \ Root downwnrdf ‘ Root towards \ Tendril coifing
light

water
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Feedback Control of Blood Svgar
Blood svgar rices after a meal

J

Pancreac cecretes insulin

!
Cells take up glucoce; ctored as 9lycogen

!
Blood svgar falls to normal

d

Inculin cecretion decreaces

Phototropism: How a Shoot Bends
Light Falle from one side of the shoot

!
Auxin moves to the chaded cide
!
Cells on shaded <ide elongate more

l
Shoot bends towards light

Nervovs ve Hormonal Control

— \
Nervous Hormonal
« Electrical impulces along nerves « Chemicals through blood
* lery fact, chort-lived « Slow but long-lasting
« Reaches cpecific orqans * Reaches all body parte
\ : Reflex, movement \ - Growth, metabolism
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Tropic vs Nastic Movement

Tropic Nastic
- Directional recponge to stimulve « Mon-directional response
« Growth-related « Change in water (turqor), not growth
« Phototropicm, gestropism + Jouch-me-not leaves folding
\ * Controlled by auxin \ * Mimosa pudica.

Jextbook Exercise Questions
Q.1 What ic the difference between a reflex action and walking?

Ans. Reflex action ic quick, involuntary and automatic, controlled by the

C/a/'na/ cord without thiwéfng.
Walking ic a voluntary action controlled by the fore-brain (cerebrum)

and cerebellum, which we decide and control concciously.

Q.2 What happens at the cynapse between two neuronc?

Ans. When the electrical impulse reachec the axon end, it triggers the release
of chemicale (neurotransmitters).
These chemicals diffuse acroce the cynaptic gap and ctart a cimilar

electrical impulce in the dendrite of the next neuron.

Q-3 Which part of the brain maintains posture and equilibrivm of the body?
Ans. The cerebellum, part of the hind-brain, maintains the posture and
balance of the body.

Q.9 How do we detect the cmell of an agarbatti (incense ctick)?
Ans. Olfactory receptors in the nose detect the omell. The cignal ic cent ac an
impulce to the olfactory area in the fore-brain, which interpretc the

emell.
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Q.5 What ic the role of the brain in reflex action?
Ans. Reflex actione are controlled by the cpinal cord and the brain ic not
needed for the response. The brain ic informed afterwards, co that we

can think about what happened and learn from it.

Q.6 What are plant hormones?
Ans. Plant hormones are chemicale produced in plants that coordinate
growth and responses to the environment, e.g. auxin, gibberelling,

eytokining, abscicic acid and ethylene.

Q.7 How ic the movement of leaves of the cencitive plant different from the

movement of & choot towards light?

Ans. Sencitive plant (Mimosa): the movement ic nastic and happens fast due
to change in turgor (water) in cellc, independent of direction; no growth
i¢ involved.

Shoot towards light: it ic a tropic movement, a clow, directional growth

response caused éy auxin.

Q.8 Give an example of a plant hormone that promotes growth.
Ans. Auxin (it helpe celle to grow longer). Gibberelline also promste growth of
the ctem.

Q7 How does chemical coordination take /b/ace in animafe?

Ans. Endocrine glands release hormones directly into the blood. The blood
carriec them to tarqet organc where they bring changes. The amount
released i¢ controlled by feedback, €-9- insulin and blosd cugar.

Q.10 M/Ag i¢ the uce of iodised calt advicable?
Ans. Todine ic needed for the thyroid gland to make thyroxine, which requlates
the metaboliom of carbohydrates, fats and profeins.
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Todine deficiency can cause goitre (ewollen wneck), co iodiced calt ic

recommended.

Q.11 How does our body respond when adrenaline ic cecreted into the blood?
Ans. Adrevaline increaces heart rate, co that more oxygen ic cupplied to the
muscles, and breathing rate increaces.
Blood cupply to the digestive cystem and ckin ic reduced and diverted to
ckeletal muscles. Thic prepares the body for fight or fight-

Q- 12 Why are come patients of diabetes treated by giving infections of
insulin?

Ans. Tn diabetes, the pancreas does not produce enovgh insulin, <o blood
cugar ctaye high.

Insulin injections lower the blood cugar level to normal.

Q.13 Which of the follswing ic a plant hormone? (a) Insulin (b) Thyroxin (c)
Oectrogen (d) Cytokinin.
Ans. The answer ic (d) cyfokinin.

Q.19 The gap between two neurons ¢ called a: () dendrite (b) synapse (c)
axon (d) impulce.
Auns. The answer i¢ [ b) eYynapse.

Q.15 The brain ic responsible for: (a) thinking (4) requlating the heartheat
(c) balancing the body (d) all of the above.
Ans. The answer ic (d) all of the above.

Q.16 What ic the function of receptors in our body? Think of cituations
where receptore do not work properly. What problems are likely to arise!

Ans. Receptors detect changes in the environment and cend the information
to the brain/cpinal cord.
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IF receptors fail, we cannot cense ctimull: e.q. if touch receptors fail, we
may get hurt by hot objects; if eye or ear receptors fail, we lose <ight or

Aear/‘ug.

Q.17 Draw the ctructure of a neuron and explain its function.

Ans. Structure: dendrites, cell body (with nucleve), long axon and axon
ending. Function: dendrites collect information and generate an impulce,
the axon conducts it ac an electrical cignal and the axon ending pasces

it to the next neuron via the cynapse (cee the Howchart).

Q.18 How does phototropicm occur in plants?

Ans. When light comes from one cide, auxin cyntheciced at the chost tip
diffuses to the chaded cide. This makes cellc on the chaded side grow
longer, co the choot bende towards the (izht.

Q.19 Which cignals will get dicrupted in case of a cpinal cord injury?

Ans. Signals between the brain and the body parte below the injury are
disrupted: both the censory impulces going to the brain and the motor
commands coming from it. Reflex arce below the injury may continve to

work, but the percon may lose censation or voluntary movement.

Q.20 How does chemical coordination take place in ,b/autf?
Ans. Plante uce hormones: auxin and gibberelling promote growth, cytokinine
promote cell divicion, and abscicic acid inhibits growth. These chemicale

diffuse from the producing area to where they act.

Q-27 What ic the need for a cystem of control and coordination in an
okgaw‘cm?

Ans. Organioms must respond to changes in the environment and coordinate
different organc working together. Control and coordination ensure the

survival and proper function of the body.
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Q.22 How are involuntary actione and reflex actions different from each
other?

Ans. Tnvoluntary actione (like heartbeat, vomiting, calivation) are controlled
by the mid-brain and hind-brain and are not under our will. Peflex
actions are fast responses controlled by the Spinal cord. All reflex

actiong are involuntary, but not all in voluntary actione are reflexes.

Q.23 Compare and con trast nervove and hormonal mechanicme for control
and coordination in animale.

Auns. Nervovs: electrical impulces via nerveg, fast, chort-lasting, cpecific
targets. Hormonal: chemical messengere via blood, clower, long-lasting

effects, widespread targets.

Q.24 What ic the difference between the manner in which movement takes
place in a sensitive plant and the movement in our legs?

Ans. In the cencitive plant, no cpecialiced muscle tissue exicte: the movement
happens due to changes in the water content of celle, making them cwell
or chrink.

I our legs, nerve impulces make muscle celle change chape and contract,

which moves the bones.

CBSE Previous Year Board Quectione (with Solvtions)
Q.1 [CBSE Boord | 3 marks] Draw a neuron and label axon, dendrite, cell
body and axon end. State the path of an impulce.

Ans. Impulse path: dendrite — cell body — axon — axon end — cynapse

— next neuron.
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Q.2 [CBSE Board [ 3 marke] What ic a reflex arc? Show the path of a reflex
arc with & flowchart.
Ans. A reflex arc ic the pathway taken by nerve impulses in a reflex action:
receptor — censory neuron — Spinal cord (relay neuron) — motor

neuron — effector.

Q.3 [CBSE Board | 3 marke] Name the hormone cecreted by (2) pancreas
(b) adrenal gland (¢) thyroid. State one function of each.
Ans. (&) Insulin: lowere blosd cugar. (b) Adrenaline: prepares body for
emergency. (c) Thyroxine: requlates metabolism of carbohydrates,
proteins and fats.

Q.4 [CBSE Board [ 3 marks] What ic the effect of auxin on plant growth?
How does it help a choot to bend towards light?
Ans. Auxin promotes the elongation of celle. Tn light from ome cide, auxin
moves to the chaded <ide, celle there elsngate more, and the choot bende
towards the light.

Q.5 [CBSE Board [ 2 marke] Why does the pituitary gland get the name
master gland?
Ans. Tt cecretes hormones including growth hormone and others that control
the working of other endocrine glands.

Q.6 [CBSE Board [ 2 marke] Name the part of the brain which controls (2)
blood pressure (b) balance of the body () thinking and memory.
Ans. (a) Medulla (hind-brain). (b) Cerebellum. (¢) Cerebrom (fore-brain,).

Q.7 [CBSE Board [ 3 marke] Differentiate between tropic movement and

nastic movement with examples.
Ans. Tropic: directional growth-based, e.9. choot towards light
(phototropicm). Nastic: non-directional, not growth-based, e.g. folding
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of Mimosa [eaves on touch.

Q.8 [CBSE Board [ 3 marke] Mention the effects of deficiency of (a) insulin
(6) ivdine () growth hormone.
Ans. (2) Diabetec (high blood cugar). (%) Goitre. (¢c) Dwarficm.

Q.9 [CBS' € Board / A;’fertfon-,eeagonjﬁc‘rert/‘on (/U-‘ Reflex actione are
quick. Reacon (R): The impulce does not have to travel to the brain.
Ans. Both A and R are true, and R ic the correct explanation of A.

Q.10 [CBS’E Board / 3 marke/ Which plant hormone i¢ rerlbahr/‘é/e for (a}
cell divicion (b) wilting of leavec (c) Fruit ripening?
Ans. [a) c_ytoéfh/‘n. (é} Abscicic acid. (c} Ethy/ene.
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37T 7 - [[QF50T OF JHOH
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37T 7 - [[QF50T OF JHOH
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37T 7 - [[QF50T OF JHOH
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37T 7 - [[QF50T OF JHOH
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