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Chapter 6: Control and Coordination

AT 6: TAIAUT T A= — HYUT F1¢H Td LA g

6.1 Animals — Nervous System: Neuron, Reflex Arc & Human Brain (ﬁ@ﬁﬁﬂﬁﬂ@ﬂmﬂ%@)

[EN] Control and coordination in animals are provided by nervous and muscular tissues and the endocrine
(hormonal) system. Specialised tips of nerve cells called Receptors detect stimuli (Gustatory = taste, Olfactory =

smell).

[HI] Sigst & fd=ror gd T dfaer aur a2l Sides ga sid:are (81AT) 3 gRT fohar Sirar 81 7mgt (Receptors) gafaror & ga=mait
1 U T & (YT = TTe, HTORIEY = Tie) |

Component / 9T Structure & Functional Mechanism (English) AT O shrdfafer (R4

1. Neuron & Dendrite (acquires information) - Cell body / Cyton  gfT (Dendrite) g1 IUTSTa et & >

Synapse (dfeT - Axon (conducts electrical impulse) - Nerve HIfAehT 1T > wAfAeRTar (Axon) ¥ faggd

hifAent T fAAw) ending (releases chemical neurotransmitters across 317 geidl g - Sifaw R R AR (ERR)
Synapse gap to next dendrite). # Y9I qod 81 8l

2. Reflex Action & Sudden, involuntary response to a stimulus foreft 3o & ufa s/ 9 sMfes

Reflex Arc (ufdadf  controlled by the Spinal Cord (A%%%]): STIfRAT T 30T A¥RSS] GRT 81T 81

forar wd =) Stimulus > Receptor (Skin) - Sensory Neuron - gfaad! a1y gid gremee ufafear &ar g1

3. Human Brain
(a1 wfeass —
CNS)

Spinal Cord (Relay neuron) - Motor Neuron -
Effector Muscle.

« Fore-brain (3rmf&@ss — Cerebrum): Main thinking
part; centres for hearing, smell, sight, memory, and
hunger.

« Mid-brain (Femaf&ss): Controls involuntary
visual/auditory reflexes (pupil size).

o Hind-brain (agmf&sr):

(a) Cerebellum (GFjH‘F@'W): Posture, balance of
body, precision of voluntary actions (walking, riding a
bicycle).

(b) Medulla (ﬂg?rr): Involuntary actions like blood
pressure, salivation, vomiting, heartbeat.

(c) Pons: Regulates respiration.

Protection: Brain is inside bony Cranium (Skull) with
fluid-filled meninges; Spinal cord is protected by
Vertebral Column (backbone).
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o MESR; T&I G- are 9, Hid,
G, 3T Td 3@ &l el
« ggAfESh:

(a) ergafEash (Cerebellum): RR &
dfefa g Tgeae aur U fharstt dr
aRergar (eft a1 & Ter, st ger) |

(b) Age: s fohaTd S e, AR
ST 2T G (I |
TRETT: AR Ut (TS & a7 #eq]
Heeh &8 (g i &) F GRfaa g 81
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Fig 6.1: Structure of a Neuron (Nerve Cell) & Spinal Reflex Arc Pathway — TYBA Coaching Centre

6.2 Coordination in Plants & 6.3 Hormones in Animals (ITgUl # TH-<ad Td Sl A 2HA)

[EN] Plants lack a nervous system and coordinate via Nastic movements (independent of growth) and Tropic
movements (directional growth movements) controlled by Plant Hormones (Phytohormones).

[HI] ureat & dfer o et gi; 3 afe @ goa 1Y (g2-18) qun R gfg 7fa (srgad) vd ey giatat gr o= <a &

System / giaiq

Function & Key Examples (English)

= e v Iarevo (fédh)

1. Tropic vs Nastic
Movements in
Plants

2. Plant Hormones

(urey grT)

« Nastic (Touch-me-not / Mimosa pudica):
Leaves fold by changing water content (turgor) of
cells — no growth involved.

« Phototropism: Shoot bends towards light (+ve),
root away (-ve).

» Geotropism: Roots grow downwards (+ve),
shoots upwards (-ve).

» Hydrotropism: Roots grow towards water.
Chemotropism: Growth of pollen tube towards
ovule.

« Auxin (3iffeR™): Synthesised at shoot tip;
promotes cell elongation & phototropism (diffuses
to shady side).

« Gibberellins (fR=Rfer): Help in growth of stem.
«» Cytokinins (@mgelertsfAe): Promote cell division
(abundant in fruits & seeds).

« Abscisic Acid (ABA — gfsaf@e ar<1): Growth
inhibitor; causes wilting of leaves.
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« g§-73 i afar: St d So & ae
& aRad o Rigpe St & (3 & T
e |

o TERTRITEs=: TRIG ST UeRIST &t TR JTI
o TEeTgad: STSI T = <l 3R gfeg e
o THRATZEA: WRIT Afeieht &l disiis &l 3k
Eir-cacil

o SR WRIg & ST & T=afdd; smn
aret 9T & faaRa ge wmifRrenr ofams # gfg @
YeRTRITIad heraT &1

o Ao T & i o gere|

o "TEEIRIEAA: HifAent f[Avem ot IRa war
gl

« gfeaflen srt: gicg o1 HeA (it ar
HREHI) |
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System / grHl= Function & Key Examples (English) & g v Iargeer (f24)

3. Animal Endocrine  « Adrenaline (Adrenal gland): 'Fight or Flight' o gERfor (sifdgas Uf): smaTdeTen=

Glands & Hormones emergency hormone; increases heartbeat, B1AM (§eT Y USh g YT R IGMAT 8) |
breathing rate & blood flow to skeletal muscles. o YTARIRI (31ag 1fA): Fmior &g smatd=a
« Thyroxin (Thyroid gland): Requires lodine; 3gLGeh; hIaTgIggc, W T a1 o IUTTag
regulates carbohydrate, protein & fat metabolism. &1 fAg=oT; eft  nitgeR (dEm) A
Deficiency causes Goitre (swollen neck). « gfg erat (fgw Uf): SR A g a
» Growth Hormone (Pituitary gland): Regulates o
growth: deficiency causes dwarfism, excess o SGfO (SF-ATRM): T & TeheT TR T
causes gigantism. a9, ot § Ay#g (Diabetes) |

« Insulin (Pancreas): Regulates blood sugar level;
deficiency causes Diabetes.

« Testosterone (Testes) & Oestrogen (Ovaries):
Puberty changes.

» Feedback Mechanism: Regulates timing and
amount of hormone released.

NCERT Intext Questions & Complete Solutions

TS UToTTd WL UF Tt fgamedt get

Intext Page 105 & Page 108

[Question - EN] 1. Difference between a reflex action and walking?

2. What happens at the synapse between two neurons?

3. Which part of the brain maintains posture and equilibrium of the body?

4. How do we detect the smell of an agarbatti (incense stick)?

5. What are plant hormones? How do auxins promote the growth of a tendril around a support?

[%1%1 - HI] g8 105 Td 108 & UTsTTd Us:

[Answer - EN] 1. Reflex action is rapid, automatic, involuntary, and controlled by the spinal cord; walking is a
voluntary action controlled by the brain (cerebellum).

2. At the synapse, electrical impulse triggers release of chemical neurotransmitters which cross the gap and start
a new electrical impulse in the next neuron's dendrite.

3. Cerebellum (3rgaf&sh) of the hind-brain.

4. Olfactory receptors in the nose detect the smell and send electrical impulses to the olfactory lobe of the fore-
brain.

5. Plant hormones are chemical compounds that coordinate growth, development, and responses in plants. When
a tendril touches a support, auxin diffuses to the side away from the support, causing cells on the far side to
grow faster and coiling the tendril around the support.

[STR - HI] 1. ufaadt fohar smifedes g @Rd gidt 8 (Avsy gr1 ), Safds cgemn ofde fomar 81

2. e W faed smaw amrafes Yehdl # Iaeiehy SITel dfehT Shifrent & WU giar &1

3. UyHfEIh &1 AR (Cerebellum) |

5. ST& UdT foheit SMYR & Tuch § SI1dT 8, at STy Tueh ¥ g aret Wi & faaRka gie agl &l hifAekrai al ofar o &ar & e
A TR & IRI 37k forge Smar g1

Intext Page 111

[Question - EN] 1. How does chemical coordination take place in animals?
2. Why is the use of iodised salt advised?

3. How does our body respond when adrenaline is secreted into the blood?
4. Why are some patients of diabetes treated by giving injections of insulin?
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[1%1 - HI] 98 111 & 917d U

[Answer - EN] 1. Endocrine glands secrete hormones directly into the blood, which reach target organs to
regulate specific functions.

2. lodine is necessary for the thyroid gland to make thyroxin hormone, which regulates carbohydrate, protein,
and fat metabolism and prevents Goitre.

3. Heart beats faster (more O, to muscles), breathing rate increases, and blood is diverted from digestive
system/skin to skeletal muscles.

4. Insulin hormone regulates blood glucose levels; diabetic patients whose pancreas does not secrete enough
insulin need insulin injections to control high blood sugar.

[S¥R - HI] 1. sid-aret w2t it e 3R & wnfad ot § St dea sil aes ugaa i ahed &1

2. 3¢ (URRTEE) U ot YRR gdla 99 & iy smeadie simasads &; 3Tt ot @ nitger (dam) A gar &1
3. TERfom & geg dl ggehe SR 4T & I¢ ST & Ju1 Oft ot aifdres siferiter et 1

4. 3 § AT & TR ot (AT aa & forg Agde & AR ot Egfer a1 Sotarm fan S g1

NCERT Textbook Exercises — Complete Step-by-Step Solutions
TG AT & At et & Tqut fgwrd g

Exercise Q1,Q2, Q3,Q4, Q5 & Q6

[Question - EN] Q1. Which is a plant hormone? Q2. Gap between two neurons? Q3. Brain is responsible for? Q4.
Function of receptors in body. Q5. Structure and function of neuron. Q6. How does phototropism occur in plants?

[521 - HI] 31am9 st 19 6 & dquf gat:

[Answer - EN] Q1: (d) Cytokinin | Q2: (b) Synapse | Q3: (d) All of the above (thinking, heart beat, balancing).
Q4: Receptors located in sense organs detect stimuli from the environment and convert them into nerve
impulses. If receptors fail, the body cannot perceive danger (e.g., touching a hot object without feeling pain can
cause severe burns).

Q5: A neuron consists of (i) Dendrites (receive information), (ii) Cell body / Cyton, and (iii) Axon (transmits
electrical impulse to nerve endings).

Q6: When light comes from one side of the plant, auxin hormone synthesised at the shoot tip diffuses towards
the shady side of the shoot. Higher auxin concentration stimulates cells on the shady side to grow longer,
causing the shoot to bend towards light.

[S<R - HI] Q1: (d) S1zaiasiAA | Q2: (b) AW | Q3: (d) Sudtaa wsft

Q4: T} gafarur @ IEIUAT ht TGUT e dfFehT ST I hed 2|

Q5: df3hT RIfRART & i 1T &: gfHehT, hifART HrT ga dfemrer (Axon)|

Q6: TRIE & ST H I 11 HIfaRIA giH ST aret 9T # fRa giene gl &l aniferentatt &t dia | gfeg dear g, [Sad urey
TehT2T eh 3TR {3 ST 8

Exercise Q7, Q8, Q9, Q10, Q11 & Q12

[Question - EN] Q7. Signals disrupted in spinal cord injury.
Q8. Chemical coordination in plants.

Q9. Need for control & coordination system.

Q10. Involuntary vs Reflex actions.

Q11. Nervous vs Hormonal mechanisms.

Q12. Movement in sensitive plant vs movement in our legs.

[31%1 - HI] 370 Ul 7 § 12 & dYof gat:

[Answer - EN] Q7: Reflex actions and all sensory signals going from the body to the brain as well as motor
signals coming from the brain to body parts below the injury will be disrupted.
Q8: Plant cells release plant hormones (auxin, gibberellins, cytokinins, abscisic acid) which diffuse to other cells
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to coordinate growth, cell division, and tropic responses.

Q9: Multicellular organisms have specialised tissues/organs that must work together in an integrated manner to
respond to environmental changes for survival.

Q10: Involuntary actions (heartbeat, digestion, breathing) are continuous internal processes controlled by mid-
brain/hind-brain (medulla); Reflex actions (blinking, withdrawing hand from flame) are sudden emergency
responses to external stimuli controlled by the spinal cord.

Q11: Nervous mechanism uses fast electrical impulses along nerve fibres targeting specific muscles/glands
(short-lived effect); Hormonal mechanism uses chemical messengers transported via blood to all cells (slower but
widespread and long-lasting effect).

Q12: Movement in sensitive plant leaves occurs by changing water content (turgor) of cells without specialized
nervous tissue or muscle proteins; movement in our legs is controlled by motor nerve impulses and
contraction/relaxation of specialised muscle proteins (actin/myosin).

[SR - HI] Q7: ufaadt fhard qur Afkrse & SiH-STH aret I Hadt a URek Sehd aTfad it Q8: Urey giai (iR, fSerfem,
TR, Ufsaffies ar<t) gRTI Q10: srfedes fohaTd (g wias) ugmfkass (Agem) grT Hafa gidt &, stafeh ufaadt forard smgy
IEH & ufa Aeeey g1 FifYa afka srgfehand &1 Q11 @ Q12: et sAm gt deor gs-13 o= usft 1fa o1 ofar SR e
2l
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