
         CHAPTER  

7 CONTROL  
AND  
CO-ORDINATION

Chapter Objectives
This chapter will help you to understand :
Ø  Control and Co-ordination in Animals : Nervous system – Neuron, Synapse, Structure of brain and its parts, and Spinal cord; 

Reflex action - Voluntary and Involuntary; Endocrine system - Endocrine Glands and their Hormones.
Ø Control and Co-ordination in Plants : Introduction, Plant hormones and Tropic movements in plants.

TOPIC-1
Control and Co-Ordination  
in Animals

 Quick Review
 Ø Brain and spinal cord are covered and protected 

by three layers of tissue called meninges (the dura 
mater, arachnoid mater, and pia mater).

 Ø Stimuli, like, touch, smell, light, sweet, etc., are certain 
changes in the environment to which organism 
responds and reacts.

 Ø Synapse is a place of transmission of electric nerve 
impulses between two nerve cells (neurons) or 
between a neuron and a gland or muscle cell (effector).

 Ø Receptors are specialised cell or group of cells that 
detect the information from our environment. They 
are located in our sense organs, For example : skin, 
nose, eye, ear, and tongue.

 Ø Neuro-transmitter is also called chemical transmitter 
or chemical messenger. They are synthesised from 
neurons and stimulates neighbouring neurons or 
muscle or gland cells, thus allowing impulses to 
be passed from one cell to the next throughout the 
nervous system.

 Ø Brainstem is composed of the mid-brain, pons, and 
medulla oblongata. It connects the spinal cord with 
fore-brain and cerebrum.

 Ø Vertebral column, also called backbone, is composed 
of 33 bones called vertebrae. It not only protects 
spinal cord and brain but also provides stiffening for 
the body and attachment for the pectoral and pelvic 
girdles and many muscles.

 Ø Receptor is an organ or cell which transmits a signal to a sensory nerve in response to light, heat, or other external stimulus.
 Ø Sensory neurons help in converting external stimuli from the organism’s environment into internal electrical impulses.
 Ø Target organs are those specific organs on which hormones acts to enhance their function.
 Ø Exocrine glands are those glands which secretes their secretion directly into a duct or tube. For example : salivary 

gland.
 Ø Puberty is the onset of maturity.
 Ø Pregnancy is also called as gestation. It is a period during which one or more offspring develops inside the human 

female body.
 Ø Placenta is a temporary endocrine organ which feeds or maintains the foetus through umbilical cord.
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TIPS… 
 Give more emphasis on the following topics : brain 
structure and their functions, endocrine glands and 
the hormones secreted from them.

 Study the mechanisms of reflex action thoroughly.
 Descriptive diagram of brain showing its structure 
and function will help you to know their exact 
location and function.

TRICKS… 
 To understand the content of the chapter utilise different 

memorisation strategies such as flashcards, rewriting 
your notes, and mnemonics.

 Mnemonic makes the content easier and also helps 
to remember facts or a large amount of information.

 Make mind map after each and every topic for last 
minute revision.
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  Multiple Choice Questions/Matching Types (1 mark each)

Q. 1. In humans, the life processes are controlled and 
regulated by

 (a) reproductive and endocrine system
 (b) respiratory and nervous system
 (c) endocrine and digestive system
 (d) nervous and endocrine system
 [NCERT Exemp. Q. 33, Page 62]
 Ans. Correct option : (d)
  Explanation : In humans, the life processes 

are controlled and regulated by nervous and 
endocrine system. Both the systems work together 
to maintain the homeostasis.

Q. 2. Junction between two neurons is called
 (a) cell junction.
 (b) neuro muscular junction.
 (c) neural joint.
 (d) synapse. [NCERT Exemp. Q. 32, Page 62]
 Ans. Correct option : (d)
  Explanation : Synapse is a junction or gap across 

which a nerve cell can send an impulse to another 
neuron. Impulse is the signal that travels along the 
length of a nerve fibre and ends in the release of 
neuro-transmitters.

Q. 3. In a neuron, conversion of electrical signal to a 
chemical signal occurs at/in

 (a) cell body. (b) axonal end.
 (c) dendritic end. (d) axon.
 [NCERT Exemp. Q. 4, Page 57]
 Ans. Correct option : (b)
  Explanation : In a neuron, conversion of electrical 

signal to a chemical signal occurs at axonal end. 
When an electrical signal reaches the axonal end 
of a neuron, it releases a chemical substance. 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 dendrite end of the 
neuron the electrical signal, cannot be converted 
into chemical signal.

Q. 4. In a synapse, chemical signal is transmitted from
 (a) dendritic end of one neuron to axonal end of 

another neuron.
 (b) axon to cell body of the same neuron.
 (c) cell body to axonal end of the same neuron.
 (d) axonal end of one neuron to dendritic end of 

another neuron. [NCERT Exemp. Q. 3, Page 57]
 Ans. Correct option : (d)
  Explanation : Synapse is a microscopic gap between 

two neurons where chemical signal is transmitted 
from axonal end of one neuron to dendritic end of 
another neuron. (For more detail, refer answer 7).

Q. 5. Electrical impulse travels in a neuron from
 (a) Dendrite → axon → axonal end → cell body.
 (b) Cell body → dendrite → axon → axonal end.
 (c) Dendrite → cell body → axon → axonal end.
 (d) Axonal end → axon → cell body → dendrite.
 [NCERT Exemp. Q. 2, Page 57]
 Ans. Correct option : (c)
  Explanation : Electrical impulse travels in a neuron 

from dendrites to axonal end. The dendrites pick 
up the impulses from receptor and pass them to 
the cell body and then along the axon to its end. 
At the axonal end, these impulses release neuro-
transmitter that crosses the synapse and start a 
similar impulse in dendrite of the next neuron.

Q. 6. Which of the following statements about 
transmission of nerve impulse is incorrect?

 (a) Nerve impulse travels from dendritic end towards 
axonal end.

 (b) At the dendritic end electrical impulses bring 
about the release of some chemicals which 
generate an electrical impulse at the axonal end of 
another neuron.

 (c) The chemicals released from the axonal end of one 
neuron cross the synapse and generate a similar 
electrical impulse in a dendrite of another neuron.

 (d) A neuron transmits electrical impulses not only 
to another neuron, but also to muscle and gland 
cells. [NCERT Exemp. Q. 21, Page 60]

 Ans. Correct option : (b)
  Explanation : Neurotransmitters are the chemicals 

which are released from axon of one neuron to 
dendrite of next neuron. It allows the transmission 
of signals from one neuron to the next across 
synapses. Neurotransmitters are also found at 
the axon endings of motor neurons, where they 
stimulate the muscle fibres.

Q. 7. What is the correct direction of flow of electrical 
impulses?

 (a) 

 (b) 

 (c)

 

 (d) 

 [NCERT Exemp. Q. 25, Page 61]
 Ans. Correct option : (c)
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  Explanation : Option (c) shows the correct 
sequence of flow of electrical impulses. Electrical 
impulse travel in the following direction :

  Impulse – dendrites- cell body – axon – dendrite of 
next neuron.

Q. 8. Which of the following statements are true about 
the brain?

 (i) The main thinking part of brain is hind brain.
 (ii) Centres of hearing, smell, memory, sight, etc. are 

located in fore brain.
 (iii) Involuntary actions like salivation, vomiting, and 

blood pressure is controlled by the medulla in the 
hind brain.

 (iv) Cerebellum does not control posture and balance 
of the body.

 (a) (i) and (ii) (b) (i), (ii) and (iii)
 (c) (ii) and (iii) (d) (iii) and (iv)
 [NCERT Exemp. Q. 7, Page 58]
 Ans. Correct option : (c)
  Explanation : Hind brain controls visceral 

functions of the body like heart rate, breathing, 
and blood pressure. It is the lower part of the 
brainstem and composed of the cerebellum, pons, 
and medulla oblongata. The main thinking part of 
human brain is fore brain. Cerebellum co-ordinates 
muscle movements, maintains posture, and makes 
balance.

Q. 9. Posture and balance of the body is controlled by
 (a) cerebrum. (b) cerebellum.
 (c) medulla. (d) pons.
 [NCERT Exemp. Q. 8, Page 58]
 Ans. Correct option : (b)
  Explanation : The cerebellum is located under the 

cerebrum. It controls the voluntary movements. 
Its function is to co-ordinate muscle movements, 
maintain posture, and balance.

Q. 10. Involuntary actions in the body are controlled by
 (a) medulla in fore brain. (b) medulla in mid brain.
 (c) medulla in hind brain. (d) medulla in spinal cord.
 [NCERT Exemp. Q. 22, Page 60]
 Ans. Correct option : (c)
  Explanation : Involuntary actions in the body 

are controlled by medulla oblongata. Medulla 
oblongata is a part of hind brain. Hind brain is 
considered the control centre of visceral functions.

Q. 11. Which of the following is not an involuntary 
action?

 (a) Vomiting (b) Salivation
 (c) Heart beat (d) Chewing
 [NCERT Exemp. Q. 23, Page 60]
 Ans. Correct option : (d)
  Explanation : Chewing is a voluntary action. 

Voluntary action is controlled by the lobes present 
in the cerebral cortex of fore brain. Involuntary 
action occurs without the will of an organism. 

If it occurs in response to a particular stimulus, 
then it will be considered as reflex. Examples 
of involuntary actions are heartbeat, breathing, 
salivation, peristaltic movements, etc.

Q. 12. Spinal cord originates from
 (a) cerebrum. (b) medulla.
 (c) pons. (d) cerebellum.
 [NCERT Exemp. Q. 9, Page 58]
 Ans. Correct option : (b)
  Explanation : Spinal cord is long, delicate tube-like 

structure that begins at the end of the brain stem 
(from medulla oblongata) and continues down to 
the bottom of the vertebral column. It connects a 
large part of the peripheral nervous system to the 
brain and carries most messages in the form of 
nerve impulse between the brain and the rest of the 
body.

Q. 13. Which of the following statements is correct about 
receptors?

 (a) Gustatory receptors detect taste while olfactory 
receptors detect smell.

 (b) Both gustatory and olfactory receptors detect 
smell.

 (c) Auditory receptors detect smell and olfactory 
receptors detect taste.

 (d) Olfactory receptors detect taste and gustatory 
receptors smell. [NCERT Exemp. Q. 1, Page 57]

 Ans. Correct option : (a)
  Explanation : Gustatory receptor are located 

around small structure (called papillae) which 
are found on the upper surface of the tongue, 
soft palate, upper oesophagus, the cheek and 
epiglottis. They are responsible for the perception 
of taste and flavour in human body. Olfactory 
receptors help in the detection of odorants (i.e., 
compounds that have an odour) which give rise to 
the sense of smell. They are present in millions and 
are clustered within a small area in the back of the 
nasal cavity, forming an olfactory epithelium.

Q. 14. When a person is suffering from severe cold, he 
or she cannot

 (a) differentiate the taste of an apple from that of an 
ice cream.

 (b) differentiate the smell of a perfume from that of 
an agarbatti.

 (c) differentiate red light from green light.
 (d) differentiate a hot object from a cold object.
 [NCERT Exemp. Q. 24, Page 60]
 Ans. Correct option : (b)
  Explanation : When a person is suffering from 

severe cold, the mucus thickens and blocks the 
nasal passage. Due to this odour molecule cannot 
reach the olfactory receptors. Thus, brain does not 
receive any signals to identify a specific odour. 
Therefore, a person cannot differentiate the smell 
of a perfume from that of an agarbatti.
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Q. 15. Match the terms of Column.

Column A Column B

A Olfactory receptors (i) Tongue

B Thermo-receptors 
(temperature receptors)

(ii) Eye

C Gustato-receptors (iii) Nose

D Photo-receptors (iv) Skin

 [NCERT Exemp. Q. 39, Page 63]

 Ans. 

Column 
A

Column 
B 

Explanation

A (iii) Olfactory receptors (also 
known as odorant recep-
tors) are responsible for the 
detection of odorants (i.e., 
compounds that have an 
odour) which give rise to the 
sense of smell. These recep-
tors are present in nose.

B (iv) Thermo-receptors (tem-
perature receptors) are lo-
cated in the dermis, skeletal 
muscles, liver, and hypo-
thalamus. These thermo-
receptors, have free nerve 
endings that signal warmth 
and cooling respectively in 
our skin.

C (i) Gustato-receptors facilitate 
the sensation of taste. These 
receptors are clusters of taste 
cells, present on the taste 
bud located in tongue.

D (ii) Photo-receptors are group 
of cells specialized to sense 
or receive light. These are 
found in the retina.

Q. 16. Which of the following statements are true?
 (i) Sudden action in response to something in the 

environment is called reflex action.
 (ii) Sensory neurons carry signals from spinal cord to 

muscles.
 (iii) Motor neurons carry signals from receptors to 

spinal cord.
 (iv) The path through which signals are transmitted 

from a receptor to a muscle or a gland is called 
reflex arc.

 (a) (i) and (ii) (b) (i) and (iii)
 (c) (i) and (iv) (d) (i), (ii) and (iii)
 [NCERT Exemp. Q. 6, Page 58]
 Ans. Correct option : (c)
  Explanation :
 (i) The correct statements regarding reflex arc or reflex 

action are (i) and (iv).
 (ii) Sensory neurons carry signals from the outer 

parts of body (periphery) into the central nervous 
system.

 (iii) Motor neurons carry signals from the central 
nervous system to the outer parts (muscles, skin, 
glands) of the body.

Q. 17. Which is the correct sequence of the components 
of a reflex arc?

 (a) Receptors → Muscles → Sensory neuron → Motor 
neuron → Spinal cord

 (b) Receptors → Motor neuron → Spinal cord → 
Sensory neuron → Muscle

 (c) Receptors → Spinal cord → Sensory neuron → 
Motor neuron → Muscle

 (d) Receptor → Sensory neuron → Spinal cord → 
Motor neuron → Muscle

 [NCERT Exemp. Q. 5, Page 57]
 Ans. Correct option : (d)
  Explanation : The correct pathway in a reflex arc is 

given below :
  Receptor → Sensory neuron → Spinal cord → 

Motor neuron → Muscle
  Reflex arc is a neural pathway that controls a reflex 

action. In a reflex arc, the sensory neuron sends a signal 
to the inter-neuron and activates it. The inter-neuron 
then relays that signal to the next neuron, a motor 
neuron. Motor neurons connect with inter-neurons in 
the spinal cord. They send messages from the central 
nervous system to the body.

Q. 18. Which of the following endocrine glands is 
unpaired?

 (a) Adrenal (c) Pituitary
 (b) Testes (d) Ovary
 [NCERT Exemp. Q. 31, Page 62]
 Ans. Correct option : (c)
  Explanation : Pituitary gland is unpaired gland. 

It is also called the master gland of human 
body because it controls the function of other 
hormones secreted from other endocrine glands. 
For example : TSH (thyroid-stimulating hormone) 
secreted from anterior part of pituitary gland 
maintains the secretion and function of thyroid 
hormones. Testes, ovary, and adrenal are paired 
endocrine glands.

Q. 19. Dwarfism results due to
 (a) excess secretion of thyroxine.
 (b) less secretion of growth hormone.
 (c) less secretion of adrenaline.
 (d) excess secretion of growth hormone.
 [NCERT Exemp. Q. 27, Page 61]
 Ans. Correct option : (b)
  Explanation : Dwarfism is a condition of stunted or 

retarded growth in which someone is considerably 
too shorter as compared to the average size of 
women or man. It may be caused due to hypo-
secretion of growth hormone from pituitary gland. 
Growth hormone, also called as somatotropin, 
stimulates growth and cell reproduction in the 
body.

Q. 20. Iodine is necessary for the synthesis of which 
hormone?

 (a) Adrenaline (b) Thyroxin
 (c) Auxin (d) Insulin
 [NCERT Exemp. Q. 13, Page 59]
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 Ans. Correct option : (b)
  Explanation : Iodine is necessary for the synthesis 

of thyroxin hormone. Thyroxin hormone is 
secreted from thyroid gland and helps to maintain 
body metabolism.

Q. 21. Which statement is not true about thyroxin?
 (a) Iron is essential for the synthesis of thyroxin.
 (b) It regulates carbohydrates, protein and fat 

metabolism in the body.
 (c) Thyroid gland requires iodine to synthesise 

thyroxin.
 (d) Thyroxin is also called thyroid hormone.
 [NCERT Exemp. Q. 26, Page 61]
 Ans. Correct option : (a)
  Explanation : Iron deficiency impairs thyroid 

hormone synthesis by reducing activity heme-
dependent thyroid peroxidase. The Iron content 
helps to convert iodide into iodine.

  Iodine is vital for the synthesis of thyroxin hormone. 
It is an essential element that enables the thyroid 
gland to produce thyroid hormones - thyroxin (T4) 
and tri-iodothyronine (T3). Three iodine molecules 
are added to make tri-iodothyronine, and four 
iodine molecules for thyroxin. Iodine deficiency 
can cause hypo-thyroidism, developmental brain 
disorders and goitre.

Q. 22. A doctor advised a person to take an injection of 
insulin because

 (a) his blood pressure was low.
 (b) his heart was beating slowly.
 (c) he was suffering from goitre.
 (d) his sugar level in blood was high.
 [NCERT Exemp. Q. 29, Page 61]
 Ans. Correct option : (d)
  Explanation : High blood sugar occurs when a 

person is suffering from diabetes. Diabetes is a 
condition in which insulin-secreting cell of pancreas 
are destroyed and does not secrete sufficient 
amount of insulin. Therefore, in the condition of 
high blood sugar, doctor advised a person to take 
an injection of insulin.

Q. 23. Choose the incorrect statement about insulin.
 (a) It is produced from pancreas.
 (b) It regulates growth and development of the body.
 (c) It regulates blood sugar level.
 (d) Insufficient secretion of insulin will cause 

diabetes. [NCERT Exemp. Q. 14, Page 59]
 Ans. Correct option : (b)

  Explanation : Insulin is a pancreatic hormone. It 
is secreted from beta cells of islets of Langerhans. 
Insulin maintains the balance of blood sugar level. 
It regulates how the body uses and stores glucose 
and fat. Growth and development of body can 
be maintained by growth hormone secreted from 
anterior lobe of pituitary gland.

Q. 24. Dramatic changes of body features associated 
with puberty are mainly because of secretion of

 (a) oestrogen from testes and testosterone from ovary.
 (b) oestrogen from adrenal gland and testosterone 

from pituitary gland.
 (c) testosterone from testes and oestrogen from ovary.
 (d) testosterone from thyroid gland and oestrogen 

from pituitary gland.
 [NCERT Exemp. Q. 28, Page 61]
 Ans. Correct option : (c)
  Explanation : Testosterone (secreted from testes) is 

responsible for the secondary sexual characteristics 
of puberty and other hormonal regulations. 
Oestrogen is synthesised by ovarian follicles, and 
responsible for secondary sexual characteristics 
during puberty.

Q. 25. The hormone which increases the fertility in 
males is called

 (a) oestrogen (b) testosterone
 (c) insulin (d) growth hormone
 [NCERT Exemp. Q. 30, Page 62]
 Ans. Correct option : (b)
  Explanation : Testosterone is secreted from testes 

and increases the fertility in males. It plays a key role 
in reproduction and the maintenance of bone and 
muscle strength. Oestrogen is female sex hormone. 
Insulin is responsible for maintaining blood glucose 
levels and preventing hyper-glycaemia.

Q. 26. Select the mismatched pair.
 (a) Adrenaline : Pituitary gland
 (b) Testosterone : Testes
 (c) Oestrogen : Ovary
 (d) Thyroxin : Thyroid gland
 [NCERT Exemp. Q. 15, Page 59]
 Ans. Correct option : (a)
  Explanation : All the options show the pairing 

of endocrine gland and the hormone secreted 
from them. Adrenaline (also called epinephrine) 
hormone is secreted from adrenal gland whereas, 
pituitary gland secretes many hormones like TSH, 
LH, FSH, GH, PRL, ADH, etc.

 Very Short Answer Type Questions (2 marks each)

Q. 1. Label the parts (a), (b), (c) and (d) and show the 
direction of flow of electrical signals in the given 
figure.
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(a)

(b)

(d)

 [NCERT Exemp. Q. 34, Page 62]
 Ans. (i) Parts which are marked as (a), (b), (c), and (d) :
 (a) Sensory neuron
 (b) Spinal cord (CNS)
 (c) Motor neuron
 (d) Effector (muscle in arm) [1]
 (ii) Direction of flow of electrical signals : [1]

Q. 2. Label the endocrine glands in the given Figure.

.................. .................. .................. .................. ................. .................

................. .................. .................. .................. .................. ..................
..................

(a)

(b)

(d)

 [NCERT Exemp. Q. 36, Page 63]
 Ans. (a) Pineal gland : It is also known as pineal body. It 

is small gland located near the centre of the brain, 
and secretes melatonin hormone to regulate sleep 
– wake cycle. [½]

 (b) Pituitary gland : It is an important gland attached 
to the base of brain. It is important in controlling 
growth and development and the functioning of 
the other endocrine glands. [½]

 (c) Thyroid gland : It is a large ductless gland present 
in the neck, and stores and secretes hormones 
such as thyroxin, triiodothyronine and calcitonin. 

They regulate rate of metabolisms and growth and 
development. [½]

 (d) Thymus : Thymus is a lymphoid organ and 
produces T-lymphocytes for the immune system.
 [½]

Q. 3. Answer the following :
 (a) Which hormone is responsible for the changes 

noticed in females at puberty?
 (b) Dwarfism results due to deficiency of which 

hormone?
 (c) Blood sugar level rises due to deficiency of which 

hormone?
 (d) Iodine is necessary for the synthesis of which 

hormone? [NCERT Exemp. Q. 43, Page 64]
 Ans. (a) Oestrogen [½]
 (b) Growth hormone [½]
 (c) Insulin [½]
 (d) Thyroxine [½]
Q. 4. Answer the following :
 (a) Name the endocrine gland associated with brain?
 (b) Which gland secretes digestive enzymes as well 

as hormones?
 (c) Name the endocrine gland associated with kidneys?
 (d) Which endocrine gland is present in males but not 

in females? [NCERT Exemp. Q. 44, Page 64]
 Ans. (a) Pituitary gland and hypothalamus [½]
 (b) Pancreas [½]
 (c) Adrenal gland [½]
 (d) Testes [½]
Q. 5. What will happen if intake of iodine in our diet is 

low? [NCERT Exemp. Q. 41, Page 63]
 Ans. (i) When iodine intake is low, release of thyroxin 

hormone from thyroid gland will be less by which 
protein, carbohydrate, and fat metabolism will be 
affected. [1]

 (ii) Deficiency of this hormone results in the 
enlargement of the thyroid gland. This can lead 
to goitre, a disease characterised by swollen neck. 
Therefore, iodised salt is advised for normal 
functioning of the thyroid gland. [1]

Q. 6. Label the parts of a neuron in the given figure.

 (b)
(d)

(a)

 [NCERT Exemp. Q. 38, Page 63]
Ans.
 (a) Dendrite
 (b) Cell body
 (c) Axon
 (d) Nerve ending [2]

 Short Answer Type Questions (3 marks each)

Q. 1. Draw the structure of a neuron and explain its 
function.  [NCERT Exemp. Q. 45, Page 64]

 Ans.
 (i) Neuron or nerve cells is the structural and 

functional unit of nervous system. These specialised 

cells are the information-processing units of brain 
and responsible for receiving and transmitting 
information.  [1]
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Soma

Dendrites

Axon Terminal

Axon

Node of Ranvier

Schwann CellMyelin Cell

Nucleus

                         Structure of Neuron [1]

 (ii) A neuron has three basic parts : the dendrites, the 
cell body, and the axon.

 (a) Dendrites : They are tree-like extensions that help 
increase the surface area of the cell body. These 
tiny protrusions receive information from other 
neurons and transmit electrical stimulation to the 
soma. [½]

 (b) Cell body : It is also called as soma. It is mainly 
concerned with the maintenance and growth of the 
neuron. It contains numerous organelles involved 
in a variety of cell functions. [¼]

 (c) Axon : The axon is the elongated fibre that extends 
from the cell body to the terminal endings and 

transmits the neural signal. It conducts messages 
away from the cell body. [¼]

Q. 2. What happens at the synapse between two 
neurons?  [NCERT Exemp. Q. 42, Page 63]

 Ans. (i) Synapse is a very small region that occurs 
between the last portion of axon of one neuron and 
the dendrite of the other neuron.   [½]

 (ii) It acts as a one-way passage in which transmission 
of nerve impulse can takes place in one direction 
only. [½]

 (iii) When an electrical signal reaches the axonal end of 
one neuron it releases certain chemical substances 
that cross the synapse and move towards the 
dendritic end of next neuron generating another 
electrical signal. [½]

 

Dendrites

Cell body

Nucleus

Axon
hilock

Synapse

Axon

Signal
direction

Synaptic
terminals

Myelin sheath

Presynaptic cell
Postsynaptic cell

 
[1]

 Long Answer Type Questions (5 marks each)

Q. 1. “Nervous and hormonal systems together 
perform the function of control and co-ordination 
in human beings.” Justify the statement.

 [NCERT Exemp. Q. 51, Page 64]
 Ans. (i) In human being, the nervous and hormonal 

systems together perform the function of control and  
co-ordination. Nervous system does not reach to 
every part of the human body; hence, they require 
the help of hormones (secreted from endocrine 
glands) to control and maintain all the bodily 
functions. [1]

 (ii) Thus, endocrine glands secreting hormones are 
directly or indirectly controlled by the nervous 
system. Hence, control and co-ordination in 
humans (or animals) depends on two things for 
transmitting information, that is, chemical signals 
of hormones and nerve impulses. [1]

 (iii) Nervous system consists of receptors that receive 
the stimulus from near-by environment and send 
the message to the spinal cord and brain in the 
form of electrical impulses with the help of sensory 
neurons. The motor nerves then transmit the 
response to the effector organ, mainly the muscles 
and glands of our body. [1]

 (iv) If they depend only on nerve impulses through 
nerve cells, only a limited range of tissues would 
be stimulated. Since, they get additional chemical 
signals as well, a large number of tissues are 
stimulated. This is why animals can show a wide 
range of response to stimulus. [1]

 (v) Hormonal control is mainly based on feedback 
mechanism. It tells the body to either speed up 
or slow down according to the situation. Nervous 

control, on the other hand, is more of a direct 
control. Both complement each other. Thus, it 
can be said that nervous and hormonal systems 
together perform the function of control and co-
ordination in human beings. [1]

Q. 2. What constitutes the central and peripheral 
nervous systems? How are the components of 
central nervous system protected?

 [NCERT Exemp. Q. 47, Page 64]
 Ans. (i) The central nervous system is composed of the 

brain and the spinal cord whereas peripheral nervous 
system is composed of cranial nerves, spinal nerves, 
and the autonomous nervous system. [2]

 (ii) Brain gets the maximum protection, as it is housed 
inside the skull. Spinal cord gets protection by the 
vertebral column. [1]

 (iii) Additionally, the brain and the spinal cord are 
surrounded by a system of three membranes 
(called meninges). The cerebro-spinal fluid, filled 
between these membranes, provides a cushion 
against mechanical shocks. [2]

Q. 3. Why is the flow of signals in a synapse from 
axonal end of one neuron to dendritic end of 
another neuron but not the reverse?

 [NCERT Exemp. Q. 53, Page 64]
 Ans. (i) The flow of signals in a synapse is from axonal 

end of one neuron to dendritic end of another 
neuron but not the reverse because the  neurons 
are connected to each other through synapse. [1]

 (ii) When an electrical signal reaches the axonal end of 
a neuron, it releases a chemical substance (called 
neurotransmitter). This chemical diffuses towards 
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the dendritic end of next neuron where it generates 
an electrical impulse or signal. [2]

 (iii) Hence, the electrical signal is converted into a 
chemical signal at the axonal end. Since these 
chemicals are absent at the dendrite end of the 
neuron, the electrical signal cannot be converted 
into chemical signal. [2]

Q. 4. What are the major parts of the brain? Mention 
the functions of different parts.

 [NCERT Exemp. Q. 46, Page 64]
 Ans. (i) Brain is the control centre of human nervous 

system. [½]
 (ii) Protected within the skull, brain is composed of 

three main parts :
 (a) Fore-brain is considered as the most important 

part. It is responsible for processing sensory 
information, collected by different sensory organs 
like eyes, nose, ears, tongue, and skin. It is further 
divided into the following parts : 

  Cerebrum, thalamus, and hypo-thalamus. 
  Cerebrum controls voluntary actions taking place in 

human body. Thalamus relays motor and sensory 
signals to cerebral cortex. Hypothalamus controls 
moods and emotions, receives impulses, sense of 
taste and smell, synthesizes essential hormones 
and controls heartbeat, body temperature and 
blood pressure. [½]

 (b) Mid-brain transmits signals from hind-brain 
and fore-brain. These signals mostly come from 
the senses of touch and hearing, collected by 
the specialised organs, that is, skin and ears, 
respectively. The upper part of the mid-brain 
is called optic tectum, which serves to integrate 
visionary and auditory data. Tegmentum 
participates in movements, sleep, attention and 
other basic reflexes. [½]
(c) Hind-brain has three parts : 

 (i)  Medulla oblongata : It contains many control 
centres to regulate functions, such as breathing, 
heart, and blood vessel activity, swallowing, 
vomiting, and digestion (gastric secretions). 

 (ii)  Cerebellum  : Its function is to co-ordinate muscle 
movements, maintain posture, and balance.

 (iii)  Pons  : It relays information from the cerebrum of 
the fore-brain to both sides of the cerebellum. [1½]

Q. 5. What are reflex actions? Give two examples. 
Explain a reflex arc.

 [NCERT Exemp. Q. 50, Page 64]
 Ans. Reflex action may be defined as the rapid, 

automatic, involuntary functioning or movement of 
any body part in response to a particular stimulus. 
The function or action occurs immediately, without 
the involvement of the will or consciousness. [1]

  Examples of reflex action :
 (i)  Pupil reflex in response to light intensity.
 (ii)  Sweating in response to increased body 

temperature. [2]
 (iii) Reflex arc may be defined as a pathway through 

which a reflex travels from the stimulus to 
sensory neuron to motor neuron to reflex muscle 
movement.

  For example : when we touch a hot pan, it stimulates 
skin receptors to send an electrical impulse through 

neurons. This impulse reaches the spinal cord with 
the help of sensory neuron and thus the message is 
sent to the brain. 

Sensory neuron

Spinal cord
(CNS)

Effector = Muscle in arm

Message
to brain

Motor
neuron

Relay
neuron

Receptors = Heat/Pain
Receptors in skin

  When reaching the relay neuron, impulse is 
transmitted through the motor neuron back to the 
effector (muscle). Spinal cord then activates motor 
neurons, causing the hand to pull away from the 
hot object. This process together is called as reflex 
arc. [2]

Q. 6. How does chemical co-ordination take place in 
animals? [NCERT Exemp. Q. 52, Page 64]

 Ans.  (i) Chemical co-ordination takes place in animals 
with the help of hormones. [1]

 (ii) Hormones are the chemical fluids (mainly 
composed of protein or sterol lipids) that are 
secreted by the endocrine glands. [1]

 (iii) Hormones travel through the bloodstream to 
tissues and organs, and control most of our body's 
major systems and regulate the physiological 
processes in living organisms. [1]

  For example : insulin secreted from pancreas, 
simplifies the passage of glucose into all body 
cells for its use in energy metabolism and thyroxin 
regulates the overall body metabolism. [2]

Q. 7. Mention one function for each of these hormones.
 (a) Thyroxin (b) Insulin
 (c) Adrenaline (d) Growth hormone
 (e) Testosterone. [NCERT Exemp. Q. 48, Page 64]
 Ans. (a) Thyroxin, secreted from thyroid gland, play 

an important role in regulating many bodily 
functions like, metabolic rate, digestion, heart 
function, muscle control, brain development, and 
maintenance of bones, etc. [1]

 (b) Insulin hormone is secreted by beta cells of 
pancreas. It helps the body by turning blood sugar 
(which is present in the form of glucose) into energy 
to be used by other cells. Thereby, maintains the 
level of blood sugar. [1]

 (c) Adrenaline hormone is secreted from the medullary 
part of adrenal gland. It releases under the influence 
of extreme stress or emergency situations. It affects 
the autonomous nervous system, which controls 
functions such as heart rate, dilation of the pupils, 
and secretion of sweat and saliva. [1]

 (d) Growth hormone, secreted from anterior pituitary 
gland, stimulates development, growth, and 
regeneration of human body. [1]

 (e) Testosterone is a primary male sex hormone. It plays 
a key role in reproduction and the maintenance of 
bone and muscle strength. It regulates secondary 
sexual characteristics of puberty and other 
hormonal regulations. [1]
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TOPIC-2
Control and Co-ordination in Plants

 Quick Review
 v Auxin, gibberellin, and cytokinin are growth 

promoting hormones whereas ABA and ethylene 
are growth inhibiting hormones.

 v Dormancy is an inactive condition of a plant part in 
which metabolism almost stops, e.g., seed, bud, etc.

 v Wilting is a condition of plant in which more water 
is lost by evaporation than is absorbed from the soil. 
This will cause the cells to lose their turgor and the 
plant structure droops.

 v Thigmonasty is the movement of a plant part in 
response to the touch of an object. In this case, the 
movement of a plant part is non-directional.

 v Photonasty is the movement of a plant part, usually 
flower petals, in response to light.

 Multiple Choice Questions/State True or False (1 mark each)

Q. 1. The main function of abscisic acid in plants is to
 [NCERT Exemp. Q. 11, Page 58]
 (a) increase the length of cells
 (b) promote cell division
 (c) inhibit growth
 (d) promote growth of stem
 Ans. Correct option : (c)
  Explanation : Abscisic acid is a growth inhibitor 

hormone. It is also known as stress hormone 
because it is produced in plants during adverse 
conditions such as draught, water logging, cold 
conditions, etc. It causes falling of fruits and flowers 
and induces dormancy in seeds and buds.

Q. 2. Which of the following is not associated with the 
growth of plant?

 (a) Auxin (b) Gibberellins
 (c) Cytokinin (d) Abscisic acid
 [NCERT Exemp. Q. 12, Page 59]
 Ans. Correct option : (d)
  Explanation : Abscisic acid is a growth inhibitor 

hormone. It is also known as stress hormone 
because it is produced in plants during adverse 
conditions such as draught, water logging, cold 
conditions etc. It causes falling of fruits and flowers 
and induces dormancy in seeds and buds.

Q. 3. The substance that triggers the fall of mature 
leaves and fruits from plants is due to

 (a) auxin (b) gibberellin
 (c) abscisic acid (d) cytokinin
 [NCERT Exemp. Q. 20, Page 60]

 Ans. Correct option : (c)
  Explanation : Abscisic acid is a growth inhibitor 

hormone. It is produced in plants during adverse 
conditions like draught, water logging, cold 
conditions, etc. It causes falling of fruits and flowers 
and induces dormancy in seeds and buds.

  Auxin promotes cell elongation, root formation, 
etc. Gibberellin stimulates stem elongation 
and germination. Cytokinin helps in breaking 
dormancy and regulating phloem transport.

Q. 4. The shape of guard cells changes due to change 
in the

 (a) protein composition of cells
 (b) temperature of cells
 (c) amount of water in cells
 (d) position of nucleus in the cells
 [NCERT Exemp. Q. 16, Page 59]
 Ans. Correct option : (c)
  Explanation : The shape of guard cell changes due 

to change in amount of water in cells.
Q. 5. The movement of shoot towards light is known as

 [NCERT Exemp. Q. 10, Page 58]
 (a) geotropism (b) hydrotropism
 (c) chemotropism (d) phototropism
 Ans. Correct option : (d)
  Explanation : Phototropism is the ability of a plant, 

or other photosynthesizing organism, to grow 
directionally in response to a light source.

  Any reaction to the stimulus of earth’s gravity is 
called geotropism. The movement of a part of the 

TRICKS… 
 Make table of plant hormones with their important 

role.
 Make descriptive flow chart on types of plant 

movement.

TIPS… 
 Give more emphasis on plant hormones, their 
important role, and types of plant movement.

 Make flow chart or pen down important points 
after each and every topic for last minute revision. 
Try to write the notes in your own words for your 
understanding the content when reviewing.
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plant towards water is called hydrotropism. When 
certain chemical substances help to bring about 
curvature movements in plant organs, then it is 
called chemotropism.

Q. 6. The growth of tendril in pea plants is due to
 (a) effect of light
 (b) effect of gravity
 (c) rapid cell divisions in tendrillar cells that are 

away from the support
 (d) rapid cell divisions in tendrillar cells in contact 

with the support [NCERT Exemp. Q. 17, Page 59]
 Ans. Correct option : (c)
  Explanation : Tendrils are the thin thread-like 

growths on stem and leaves of climbing plants. 
When a tendril meets a support, auxin diffuses from 
the part of the tendril and stimulates faster growth 
of the cells on the opposite side which is not in 
contact. That’s why the tendril forms a coil around 
the support. Therefore, the part of the tendril in the 
contact with the object does not grow as rapidly as 
the part of the tendril away from the object.

Q. 7. The growth of pollen tubes towards ovules is  
due to

 (a) hydrotropism (b) chemotropism
 (c) geotropism (d) phototropism
 [NCERT Exemp. Q. 18, Page 59]

 Ans. Correct option : (b)
  Explanation : The growth of pollen tubes towards 

ovules is due to chemotropism. Chemotropism is 
the movement of a plant part towards a chemical. 
For example : during the process of fertilisation, 
the movement of pollen tube towards ovule occurs 
due to secretion of a sugary chemical in the ovary.

Q. 8. The movement of sunflower in accordance with 
the path of sun is due to

 (a) phototropism (b) geotropism

 (c) chemotropism (d) hydrotropism

 [NCERT Exemp. Q. 19, Page 60]

 Ans. Correct option : (a)

  Explanation : Phototropism is the movement of a 
part of the plant towards light. Growth of aerial 
parts of a plant towards light is an example of 
phototropism. Any reaction to the stimulus of 
earth’s gravity is called geotropism. A condition in 
which certain chemical substances are responsible 
to bring about curvature movements in plant 
organs is called chemotropism. The movement 
of a part of the plant towards water is called 
hydrotropism.

 Very Short Answer Type Questions (1 or 2 marks each)

Q. 1. Name the plant hormones responsible for the 
following :

 (a) Elongation of cells
 (b) Growth of stem
 (c) Promotion of cell division
 (d) Falling of senescent leaves.
 [NCERT Exemp. Q. 35, Page 63]
 Ans. (a) Auxin : It stimulates cell division, enlargement 

and elongation of cells in apical region. [½]
 (b) Gibberellin : It provides the nourishment to young 

germinating shoots and roots. [½]
 (c) Cytokinin : It delays senescence, yellowing of 

leaves and stimulates cell division, cell enlargement, 
etc. [½]

 (d) Abscisic acid : It induces dormancy, increases leaf 
abscission, etc. [½]

Q. 2. What is a tropic movement? Explain with an 
example. [NCERT Exemp. Q. 40, Page 63]

 Ans. The directional growth movements of plants due 
to external stimuli are called tropic movement. It 
can be either towards the stimulus, or away from it.
 [1]

  For example : in case of phototropic movement, 
shoots respond by bending towards light while 
roots respond by bending away from it. [1]

Q. 3. In Figure (a), (b), and (c), which appears more accurate and why?

(a) (b)

 [NCERT Exemp. Q. 37, Page 63]
 Ans. The given figures show the effect of stimuli on the 

growth of plant. Figure (a) is more applicable and 
shows the correct process of geotropism. [1]

  It shows that in a plant shoots are negatively 
geotropic; hence, grow upwards and roots are 
positively geotropic so grow downwards. [1]
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 Long Answer Type Question (5 marks)

Q. 1. Name various plant hormones. Also give their 
physiological effects on plant growth and 
development. [NCERT Exemp. Q. 49, Page 64]

 Ans. Plants control and co-ordinate their activities 
with the help of chemical substances called plant 
hormones or phyto-hormones present in them. 
The main phyto-hormones present in plants are :

  auxin, gibberellins, cytokinin, ethylene, and abscisic  
acid. [1]

 (i) Auxin : It promotes cell elongation and thus 
promotes growth of a plant part. [1]

 (ii) Gibberellins : It promotes cell growth of stem, 
leaves, and other parts of the plant. It also promotes 
inter-nodal growth in dwarf plants such as maize 
and pea. [1]

 (iii) Cytokinin : It promotes cell division and cell 
elongation in plants. [½]

 (iv) Abscisic acid : It inhibits growth of plant. It induces 
dormancy in seeds and buds. [½]

 (v) Ethylene : It helps in ripening of fruits and 
promotes flowering in plants and breaks bud  
dormancy. [1]

 Some Commonly Made Errors
	Ø Many spelling mistakes occur when incorrect words with the same pronunciation are used in a sentence.
	Ø Instead of understanding the concept, students always mug up the content whether it the sequence of question 

or topic.

 EXPERT ADVICE
☞ Always study in chronological rather than priority order.
☞ Try to learn qualitatively rather than quantitatively.
☞ To solve concept-based questions to understand the concept thoroughly. It will help you in your exams 

while writing answers to questions.
☞ Focus on important topic like brain structure, mechanism of reflex action, important roles of endocrine 

hormones, and their respective gland, plant hormones, and their function, tropisms, etc.
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