CHAPTER

Describe the nervous system and its role.
Discuss the central nervous system and peripheral nervous system.
Outline the types of neurons with diagrams. LR
Define a stimulus with examples.
State that nerve impulses are electrical signals that travel across neuron.
~ Define and sketch synapses. : ' '
Introduce neurotransmitters.
Explain through sketching a diagram the involvement of the nervous system when a
person accidentally touches something painfully hot and withdraws their hands as a
_ reflex. '
Explain the endocrine system.
Identify the major endocrine glands and hormones with their functions; )
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, / Long Questioris prepared in the light of new Examination Techniques
7 (Knowledge, Understanding, Application, Analytical & Conceptual)

Q.1: Defineaion. Briefly explain the components of coordinated action.
Ans. Coordination: Coordination means integration among different parts of the body
and their response to stimuli in order to keep harmony with the environment.
Coordinated action: A coordinated action has five components: :
(i) Stimulus (ii) Receptor (iii) Coordinator (iv) Effector (v) Response
®  Stimulus: Any change in external or internal enviornment, which can initiate a
response in the body is called a stimulus.
-Examples: Touch, light, sound, heat, cold, pressure, infection etc are the stimuli.
® Receptor: The organ, tissue or cell which receives | Q. DeﬁoeSyoapse.
stimuli is called the receptor. Receptors send the |Ans- The junction between

£ Sebiiil di : two neurons and between a
messages of stimulus to coordinators. Hecran ald neiher celt it

Example: Ears are the receptors for the stimulus of sound. | calied synapse-
@ Coordinator: A coordinator receives information fro

EDtOL e
na v SO@Q;%HS messages
to particular organs for proper action) ‘“
[1{]

Example: In ne-rvousO ordi %Il, a@a : pinal cord are coordinators. In
chemical coordinatio glamds are the coordinators. e
®  Effectors: The h of the body which receive coordinator's message and

perfonﬁw&@%;ﬁi];ns.
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Example: In nervous coordination, muscles and gla (@Eg While in

chemical coordination, different tissugs (ﬂp\p@qq stors.

Response: A response is th 2
- performed by effccto
message from coo # [H]}Frmato
Exampl and away from
~somethi ery hot IS a response. -
“Neurons - The units of Nervous System
Q.2: Descnbe the structure of a neuron and support your answer wuth a labeled

diagram.

Ans. Neurons: Neurons or nerve cells are thelq.

cells that transmit messages in the body in the
form of nerve lmpulses

- Nerve impulse: It is a wave of elec,trochemncal
changes that travels across the membranes of]
neurons.

Ans.

In central nervous system -w_hich parts of
neuron form gray and white matter?

In the Central Nervous System (CNS),
myelinated axons form the white matter,
and the non-myelinated axons, dendrites
and cell bodies form the grey matter :

Structure of Neuron:

Major structural Components: A neuron consists of three ma_]or
(iy Cellbody (ii) Dendrites (i) Axo&

Cell body: The cell body contains the n
Dendrites: Small branches ch :
Transmit nerve impu
Axon: Axon is
transmits

h

i

siand most of cytoplasm
cell body are called dendrites: They

from cell body. Its terminal end is further branched. Axon |

Nucleus

Dendrite

1mpulses from cell body to other neurons, muscles or glands:

Node of
Ranvier

Schwann cell Myelm sheath

| Direction of nerve impulse

A Model Neuron (Motor)
Cells of neurons: Neurons are supported by specialized cells called neuroglia.

Example: Schwann cells are a type of neuroglia. @
@Jé@@ : over the

Myelin Sheaths: Schwan cells produce msulatmg covering
overed by myelin sheath are

membrane of axons.
vered with myelm sheath are called

Myelinated and non-myelinated axons
_ non-myelinated. »
Nodes of HanwWﬁs eath is mterrupted at intervals by small gaps cailed nodes

called myelinated. The ax
of Ranvier.
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Q.3: Explain briefly Synapse and Neurotransmitters.
Ans. Synapse and Neurotransmitters: A synapse i$ (&
small gap between two neurons or betv

and an effector cell. When w ‘ hes™ the

end of a neuron, it ca y to the next
neuron or ef el¥Stransmitters are special
chemicals that help to carry messages across a synapse.

When a nerve impulse reaches the end of a
neuron, it releases neurotransmitters. They travel across
the synapse and attach to the next neuron or effector
cell. It helps the nerve impulse continue its journey.

Examples of neurotransmitters include dopamine serotonin and acetylcholine

Q.4: What are the differences and similarities among the three types of neurons.

Ans. Similarities among all types of Neurons: -

(i) All types of neurons have same basic structure i.e. dendrites, cell body and axons.

(i) They are all designed to transmit electrical signals called nerve impulses.

(iii) They all comminucate through synapses and neurotransmitters to pass messages to

next cells.
(iv) All neurons are supported by specialized cells, called netird f‘ O@@

Ditferences among the types of Neurons: five Gangt

n certain parts of body, the cell

() Sensory Neurons: 'ch'%

impulses from rece t% (central
- NErvous sys WO groups of cell bodies are called
Function: Detect stimuli. ' ganglia (Singular: ganglion).

(if)

(iii)

Q.5: What are nerves? How

bodies of neurons form groups
enveloped by membranes. The

Inter-neurons: These are present in brain and spinal cord.

Function: They receive impulse from sensory neurons and transmit them to motor
neurons. : :

Motor neurons: These neurons transmit nerve impulses from inter-neurons to
effectors (muscle or glands). :

Function: Causes response or action.

i

Stimulus——=Receptor

Response e Effector‘fd -

!

es are helpful in coordination and
communication. ' ,

fon of axons that are enveloped by a covering or

Ans. Nerve: A n i
~ connective tissu ,
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Nerves arises from brain and spinal cord make the Peripheral Nery

_ ou %VKIS!PNS)
Types of Nerves: o@@
(i) Sensory nerves: Sensory nerves contajn thé 2 ﬁ“ netrons only.
(i) Motor nerves: Motor neryescontai M‘L’o motor neurons only.
(iii) Mixed nerves: Mixed ne 1m he axons of sensory and motor neurons.
| Divisions of the Nervous System '
Q.6: Briefly desctibe the division of nervous system.
Ans. Divisions of the Nervous System:

There are two major components of nervous / \
system i.e., central nervous system (CNS) and ‘ b

peripheral nervous system (PNS). The CNS comprises ‘{ #
of brain and spinal cord. The PNS consists of nerves |/ i
that arise from brain and spinal cord and spread in ]
different parts of body. ' \
All these components are made of neurons and 1
supporting (neuroglial) cells. CNS and PNS

0.7: Write the major functions of the forebrain, midbrain and hindbrain.

Ans.. Brain: Brain is present inside cranium (Part of skull). -

Meninges: Inside cranium, brain is covered by three layes %@a@@@tively

called meninges. Meninges protect the brain fro m\ﬂsﬁ& °

Ventricles: Brain contains fluid ‘ called-, O What'is the weight of average

ventricles. The ventricles of Bg re dous-with | adult human brain?

_the central canal of spinal sgrd d\within ventricles | Ans. The average adult human

and central canW%mspinal fluid (CSF). . | brain weighs 1.4 kg, or about 2%

Major parts of n: The brain can be divided into | of total body weight. It contains

three major parts: about 100 billion neurons.

. (i) Forebrain (ii) Midbrain (iii) Hindbrain '

(i) Forebrain: It is the largest area of brain. :
Cerebrum: Controls thinking, speaking, problem solving, intelligence, feelings,
learning and voluntary actions. . :

Thalamus: Involved in pain perception and consciousness. ‘
Hypothalamus: Regulates body temperature hunger, thirst, sleep and emotional
stress. - - : '

(i) Midbrain: Midbrain connects the forebrain and hindbrain. Midbrain enables the
body to make adjustments to movements. It is also responsible for sleep/wake,

‘alertness and temperature regulation. '

(iii) Hindbrain: Hindbrain consists of medulla oblongata, cerebellum and pons

Cerebellum: Coordinates balance and muscle movement m
i : at, heartrate,

Medulla oblongata: Controls autonom&g funictions™s ,
€§ eflexe as vomiting, coughing

breathing and blood pressure. It al f .
- sneezing. O\ \s w
Pons: Pons regulates a wakefulness. ‘
Q.8: Write a dWﬂ | -s:orebrain also explain its major parts.
Nivas

Ans. Forebrain e largest area of brain. Following are the major parts of this

'i
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region:

; l 5 s 0‘ ‘ :
(i) Cerebrum 2. Thalamus 3. m@()@ \
- 1. Cerebrum: Cerebrum is the largestpz \ ep groove (longitudinal
‘ i i : F _

tissue) divide the cereb M ebral hemispheres.

- The upper layer of both : - ighly folded and is called cerebral cortex.
It is made of gr €r (eontaining cell bodies and non-myelinated axons). The
material eX is white matter (containing myelinated axons).

TOP VIEW OF CEREBRUM SIDE VIEW OF CEREBRUM

Left pital lob

Hemisphere

Right
Hemisphere

. Cerebral hemispheres and the 4 lobes
Each hemisphere is further divided into four lobes,

(i) Frontal lobe contains regions for roblem solvin , Jjudgment, speaki and
_ g P g, juag p
‘ movements. : : : e ((3@ :
(i) Parietal lobe has regions for language[gn ow drg feceived in brain?
and touch. @ ispheye/ receives information from
PR i : J ‘ ite side of the body and sends
_ (ii) Temp(?ral lobe contam§C5 = : & message to that side. For example, the
deal with memory, learni sensation of a touch on the right hand is
~ hearing. received by the left hemisphere.
(iv) Occipital 1 ons for vision and color perception.
Thalamus: amus is a structure wrapped by the cerebrum.

- Function: 1t conveys information coming from receptors to the cerebrum. Thalamus
is also involved in pain perception and consciousness. : ek '
Hypothalamus: It lies above midbrain and just below thalamus. In human, it is about
the size of an almond.

Function: It regulates body temperature, hunger, thirst, sleep and emotional states.
It also controls the secretions of the major endocrine gland i.e. pituitary gland.

Function:
() Midbrain conveys information between forebrain and hindbrain. , m
(ii) It enables the body to make adjustments to movements. @@

~ (iii) It is responsible for sleep/wake, alertness a :

- Hindbrain: Hindbrain consists of three parts.

() Medulla oblongata: It is on th

spinal cord and the higher %1
heartbeat, heart rate, [ﬁg
vomiting, cou

d. It transmits impulses between

. 1t controls autonomic functions such as
blood pressure it also controls reflexes such as
Sneezing. : ‘
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(i) Cerebellum It is behmd medulla oblongata It is the secs@@ \Surface

is highly folded.
Functions: It coordinates balance an

(iii) Pons: It is present on th |

- Functions: It ma 0 , etween the spm_al cord and cerebellum and
between Mﬂc’d cerebellum. It also regulates alertness, sleep and

wakefulness.

o T Forebrain
e S : Cerebrum

. Thalamus

Hypothalamus

Midbrain

Hindbrain
Cerebellum

Pons

Medulla
oblongata

L o o

\drajw its structural Iayout

Cranium
(Skull)
Pituitary
gland

Axon of Dorsal inter
Sensary neuron . oot neuran

0.10:Describe the structure® \i“

Ans. Spinal cord: Spinal (ﬁ 4§
bundle of nerv m bram and
extends to lo@ﬂ gack.llt is located in

vertebral column. It is also covered by

meninges.

 Structure of spinal cord: The outer region of

spinal cord is made of white matter. The %

central region is made of grey matter. It is SP"'al Cord and Spinal Nerves

butterfly shaped and surrounds the central canal. Thirty one pairs of spinal nerves arise

- from spinal cord. All the spinal nerves are mixed nerves because each contains axons of

~ both sensory and motor neurons. Q. Define brain stem.
_Dorsol root and ventral root: The dorsal root contains | A" Medulla oblongata, pons,

: ; and midbrain connect the rest of
sensory axons and a ganglion where cell bodies are | -in to spinal cord. They are

located. The ventral root contains axons of motor neurons. | collectively called brainstem.
Functions of spinal cord:

(i) Spinal cord transmit impulses between bram and bod
(ii) Itactsasa coordlnatmg centre for s me@x ofle

Q.11:Explain Perlpheral vous i S)ific "g sensory and m'otor

Axon of  ventral  Grey
motor neuron  raot matter matter

pathways.

: It is composed of nerves and their ganglia.

Ans. Peripheral Nervo
Human has 12 f nerves and 31 pairs of spinal nerves.
Cranial and spi erves: Some cranial nerves are sensory some are motor and some are




mixed. All spinal nerves are mixed. i e ot @@;EEE
Sensory and Motor Pathways: m@o ,
Sensory Pathway: Conducting impul% @ &

Motor Pathway: Conductifip o effectors.

(I
-

Systems of Motor Pat ‘ tor Pathway has two systems. U
(i) 'Somat@wﬁ Em - (i) Autonomic Nervous System -~ =
() Somat ous System: It controls conscious and voluntary actions. It includes all
' the motor neurons that are connected to skeletal muscles. 5

(i) Autonomic Nervous System: It consists of motor neurons that are connected to

-~ cardiac muscles, smooth muscles and glands. It is generally without conscious
... control. . :

Further division of Autonomic Nervous System:

Autonomic nervous system consists of-
-®  Sympathetic Nervous System @ Parasympathetic Nerous system
Sympathetic Nervous System: Sympathetic nervous system prepares body in emergency
. situations. This is often called the "fight or flight" response. '
W This system dilates pupils, speeds up heartbeat, increases breathing rate and inhibits
. ¢ digestion. \ ek

Parasympathetic Nervous System: When there is no stress, |

system normalizes the activity of body. It is called "rest-and

% It causes pupils to contract, promgtes-di a‘{\ . hzest
0.12:Draw the flow sheet di WM
~ Ans. i

e rate of heartbeat.

-Nervous System.

pathway Motor pathway

Somatic Autonomic
nervous system ; nervous system
_ (to skeletal muscles) (to cardiac muscles,

smooth muscles and glands)

Sympathetic Parasympathetic
nervous system nervous system

N R A e T S

WQ

. e The Divisions of Nerveus S om :
Q.13:What is meant by reflex action? B¢ @ le of reflex action and
identify reflex arc in this example _ s 3o
Ans. Reflex Action: A reﬂe% a'quick, involuntary response in. which brain is not

involves. Reflex acti sontrolled by a reflex arc. :
Example: We odr-hand away from a hot flame without thinking about it. It is a reflex




action and happens in a following way. 45 AOTN @@m
Detection: Skin receptors detect the stimulus. G W‘i between voluntary and
Eé \ a

of heat. 5

Transmission: A sensory QX a receptor is stimulated, it sends
oSty ; : " information to the brain. The higher centres of
nerve impulse to an inter % al

brain (regions of cerebrum) analyse the

cord. - information and send messages for appropriate
Relay: The intetheuron transmits the nerve | actions. Such actions are under our conscious
- impulses to motor neuron. control and are called voluntary actions while
Execution: The motor neuron carries the | some regions of brain control actions without any
nerve impulse to effector (muscle of arm). conscious control. Such actions are called

involuntary actions ;

Result: The eff:
» k. RHSCIOE PRosUices & IEopeonis &> [@.  What type of action is saliva secretion?

contracting. So, our hand is pulled. h ‘oe o abiint p ke
Reflex arc: Reflex arc is the pathway of Ans. The seciEion SEREIVE ST KB OMDY grincs (s
$ P Y an involuntary action. When we start chewing food

HERTOUS et which t!‘e REERS impulses | in mouth, brain sends message to salivary glands
travel during a reflex action. Using the above | to secrete saliva. It can also happen when we

~ example the components identified are: smell, see or even imagine food.
Receptor: Skin receptors that detect the stimulus heat. |
Sensory neurons: Transmits the impulse to the interneuron of the spinal cord.

Interneuron: Found within the spinal cord, it transmits the imp %&r(}@@@ neuron
: o)

to motor neuron.
- Motor neuron: Carries the impulse from the-spi b, the'effectors.

®
Skin receptors detect
the stimulus of heat

' ®Inter-neuron ©Motor neuron
- transmits the nerve impulse  carries nerve impulse @
to motor neuron to effector Effector (muscles of arm) j
: produces response |
’ Refiex arc in a Reflex Acticn (hand in pulled away)
5.3 Endocrine System
Q.14: Briefly explain the Endocrine System.
Ans. Endocrine System: It is the an other system responsible for coordinat nimals.
The endocrine system consists of special endocrine and secrete
hormones. Hormones are the chemicals = e gland, which regulate

- different body functions like grow
The endocrine glands d %
are also called d F
~ different parts ebody.

reléd
h ztf{ % glucose level in blood etc.
ave ducts to pour their hormones. That is why; they

ev secrete hormones into blood which carries them to

e



Q.15:State the hormones of pituitary gland and
Ans. Pituitary Gland: It is small glandq)Q.

present in the brain. It is sus ende , |
he hypothalamus by a sh \Nakistan. He was born normal size, but §evglqped
il A pituitary gland problem at the age of 10. His pituitary

~ are two lobes of pitui e 1:€., | gland produced excess amounts of the Growth
anterior lobe rior-lobe. Hormone. _
- Hormones of Anterior Lobe of Pituitary: | | '

() Growth hormone (GH) stimulates the growth of muscle, bone, and other tissues.
If growth hormone is produced more than normal, it results in extra growth in body.
This condition is called gigantism. On the other hand, if growth hormone is
- produced less than normal, it results in less growth in body. This condition is
‘ known as dwarfism. e ‘
(i) Adreno-cortico-tropic hormone (ACTH) stimulates the adrenal cortex gland to
produce its hormones. , _
(iii) Thyroid-stimulating hormone (TSH) stimulates the thyroid gland to produce its
hormone (thyroxine) which controls metabolism. - '
(iv) Luteinizing hormone (LH) is needed for the release of egg cells from ovary

(ovulation) in females. In males, it stimulates the testes to pradu 10nes.
~ Anterior lobe also produces follicle stimula?’g g hoW@ involved in

Yoomtd was once the tallest man in

~ the reproductive system. : O @

Hormones of Posterior Lobe_of. Pituj “

The hypothalamus proc;b(% nes that are stored in the posterior lobe of

pituitary gland. 'ﬁ _ |

(i) Antidiureti ADH), also called vasopressin, increases the reabsorption of
water from nephrons in kidneys. Hence control blood volume and blood pressure.

(i) Oxytocin initiates contractions in uterus during childbirth. It also stimulates the flow

o of milk during breast feeding.
Q.16:Describe thyroid gland which harmones are secreted by thyroid gland?

Ans. Thyroid gland: It is located near the lower part of the larynx. It secretes two
~ hormones: | | ‘ e
() Thyroxin: Thyroxin stimulates enzymes of [Q. W_'Et do you know about goiter’

cellular metabolism (glucose oxidation) for Wh73°"9’i§"°w Fare in P""“‘“:-' ;
energy production. It increases basal |Ans lodine is required for the production _
t | of thyroxine. If a person lacks iodine in diet,
me.tal.)o_hc rate and produces hee}t. : thyroid gland cannot make hormone. In
If thyroxin is less produced: If thyroxin is produced | g condition, thyroid gland enlasge
less then the required amount, cellular metabolism | gisorder is ¢:4'~ e. Goi ©“

slows down. It results in lethargy, weight gain and_| paki € e is added to
low heart rate and low body temperature. ., O ailable table salt.
If more thyroxin is producedb more-thyr uced than required, cellular
metabolism becomes faster. It PIZHT loss; high blood pressure, high heart rate
and high body temperature\[\ | o |

(if) Calcitonin: Ralditerin stimulates the transfer of calcium ions from blood to bone




acts to.decrease blood calcium levels.
Q.17:Write notes on adrenal glands.
Ans. Adrenal Glands: An adrenal
has an inner core, the medul
Adrenal gland parts:

(i) Inner core (i) Medulla (iii)Cortex
Hormones of adrenal Medulla: Adrenal medulla produces two hormones
(i) Epinephrine (i) Nor-epinephrine

These hormones take part in emergency response of
sympathetic nervous system.

- where the ealcium ions can be used to generate bone tlssu w m

€ each kldney Each adrenal gland

er’ layer the cortex.
o ;

— Adrenal
medulla

When a person is in emergency, the medulla /-A:'l;r:’al :
releases its hormones to prepare the body for "fight or i ‘
: " ' ' . Adrenal ;

flight" response. These hormones increase heart rate, b Kidney

blood pressure, blood glucose level and blood flow to the
heart and lungs. They also stimulate enlargement of the

bronchioles and dilation of the pupils. : P@ﬂ‘ﬁ@'ﬁ“ﬂ:@m

Hormones of adrenal cortex: Adrenal cortex secrete;tw M &R

(i)  Cortisol: It promotes the production of ¢

(ii) Aldosterone: Aldostero i 1 Q. Write about the production and
pressure and volume b t and | deficiency of parathormone? ;
water retentnon*&m@ﬁ;@ Ans. When there is more parathormone,

Q18. Write a note o ncreas more calcium is transferred from bones to

Ans. Dual nature of pancreas: Pancreas is unique | blood. So. the bones become weak. The

because it functions as two types of glands: deficiency of parathormone results in

Exocrine glands: It is a part of digestive system, | decereased blood calcium level. Itleads to

where it plays the role of ducted (exocrine) gland | tetany (muscle twitching, cramps and

and secretes digestive enzymes. convulsions).

Islets of Langerhens hormones 2
Pancreas also has special cells called islets of Langerhans. These cells function as
an endocrine gland. They secerete two hormones:
(i) Insulin (i) Glucagon
() Insulin: Insulin lowers the blood glucose level by stimulating body cells tio store
glucose or use it for energy.
(if) Glucagon: Glucagon stimulates release of glucose from liver into -«3

Q.19:What is Diabetes Mellitus? Descrlbe it typ@s
Ans. Diabetes Mellitus: In diabetes-mel k nable to obtain glucose
resulting in high blood glucos

Type-1 Dtabeles l es mellitus, the pancreas does not pr oduce
required insulin. Suc are treated with daily injections of insulin.
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Type-2 Diabetes: In type-2 diabetes, insulin is
produced but the target cells do not respe

exercise and diet. k

Symptoms: In diabetes, %‘ oss\glucose inhibits
water reabsW dneys, producing large
amounts of 1 It results in dehydration and can

cause kidney damage. Excess glucose may also
lead to imbalance in water and salt concentration in
body. The patients also experience loss of body

O™ 5 -
a

y
. %@@Q\lﬂ%od g[uc‘ose
_, tis performed?
Blood Glucose Concentration (BGC)

Test: The amount of glucose in blood is
measured by this test It is used to diagnose ;
diabetes. Blood glucose may be measured
on a fasting basis (collected after an 8 to 10
hour fast), randomly (anytime) and after a
meal. The results of some BGC tests are

weight, weakening of muscles and tiredness.

given here.

Q.20: Describe the endocrine role of the gonads in human body. (OR)
Which hormones are secreted by ovaries and testes?

Ans. Gonads: Gonads (ovaries in females and testes in males) are gamete - producing
organs. They also produce sex hormones. _ e

Hormones secreted by ovaries: In females, the overies secrete hormones called estrogen

and progesterone. These hormones cause the release of egg from the ovary and regulate

female secondary sex characteristics (

androgens (e.g. testosterone). It regul
of hair on face and coarseness of voic

Q.21:Write down the s
An

Hormones secreted by testes: In males, the testes secrete a gr fes called
ates male @W@a istics (e.g. growth

Wﬁ crine glands and discuss their
M O : | :

e.g. development of breast).

Major Endocrine Glands and Their Functions

- Gland Hormone

Functions

Anterior lobe{Growth hormone Regulates development of muscles and bones
of pituitary  |Adrenocorticotropic[Stimulates secretion of cortisol and aldosterone by
hormone ; the adrenal cortex
Thyroid stimulating[Stimulates the thyroid gland to produce its
hormone hormone
Luteinizing stimulates the ovary to release egg
, stimulates the testes to produce sex hormones
Posterior lobe [Antidiuretic hormonelincreases the reabsorption of water from nephrons

of Pituitary [Oxytocin Initiates contractions in uterus during childbirth

: o Stimulates flow of milk from breasts

|Thyroid Thyroxine |Stimulates enzymes of cellular metabdlisim

Calcitonin Decreases blood, cafcium lcancentration

Parathyroid |Parathromone increases Blood)caleium ¢oncentration
Adrenal Epinephrine) m}ﬂkﬁy’s response to stress and the "fight-or-
medulla Norcpinephﬁie\m t" response to danger
Adrenal N NE. Promotes production of glucose from proteins
cortex Alldosterone Promotes salt and water retention by the kidneys




el ey v A e el

Pancreas Insulin Lowers the blood glucose

. ibody cells to store ghicose it\o
Glucagon Stimu[atesirelease af glucose from liver into blood

Ovaries - |Oestrogen and Cﬂ\\@\t&e&g&a&&o\f{ egg from the ovary and
r

Progesterone. ¢ female secondary sex characteristics

Testes A NN O IRegulate male secondary sex characteristics

(Testosterone)
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Multiple Choice Questions prepared in the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & Conceptual)

9.1 Neurons - The unit of nervous system

What is the correct sequence of a coordinated action?

(a) Receptor — Stimuli = Coordinator - Response —_E @r@@@m

(b) Stimulus — Receptor - Coordinatoro—a B

(c) Coordinator — Stimulus — Reckpte \ﬁ
(d) Stimulus — Coordin 0 ‘ B
fa

The example of stimu
(¢) Cold ~ (d) Muscle

csponse

(a) Ear

In chemical coordination, which of the following acts as a coordinator?

(a) The Brain : (b) Spinal Cord

(¢) Muscles : (d) Endocrine Glands

Which parts of the body typically act as effectors in nervous coordination?
(a) Eyes and ears | (b) Brain and spinal cord

(¢) Muscles and glands (d) Sensory neurons |

A coordinated action ends at:

(a) Stimulus ‘ (b) Response

(¢) Effectors ; (d) Coordinated action

The cells that transmit messages in the body are known as:
(a) Muscle cells  (b) Red blood cells (¢) White blood cells (d) Nerve cells
A neuron consists of how many major parts?

- (a) Two (b) Three (¢) Four (d) Five

Part of neuron which takes impulses towards cell body is - @m
(a) Dendrites . (b) Axons : ) t.~ ljlm ein sheath
AXxens :

The myelin sheath is formed by:
(a) Dendrites @) %

(c) Nodes of Ranvier ~ (d) Schwann cells
In central NW& S) myelinated axons form:
(a) Grey malter b) White matter  (c) Neuroglia (d) Dendrites




L
12.
13.
14.

15.

16.
17,

18.

19.
- 20.
iR

22.

RS

25,
26.

27.
28

29.

Which type of neurons transm

(a) Inter-neurons M
Inter-neurons are ﬁ ﬁ

Which of the following is the example of neurotrans er? @\N“
. o@i Dopamine

(a) Ganglia = (b) Axon

pinalcord -~ (c) Heart ' (d) Both aand b

The gr ell bodies are called:

(a) Schwann cells (b) Dendrites (c) Myelin sheath (d) ‘ Gangli'a
Mixed nerves contain the axons of: '
(a) Sensory neurons(b) Motor neurons’ (c) Inter-neurons (d) Bothaandb

Y2l . Divisions of the Nervous System
How many major components of nervous system are present in human body?
(@) Two (b) Theee  (c) Four (d) Infinite
All human activities are under the control of: ' Sty
(a) Heart (b) Backbone (c) Stomach - (d) Brain

Inside cranium, brain is covered by three layers of ‘membranes, collectively
called: '

(a) Dendrites (b) Meninges ~ (¢) Ventricles (d ‘*\“-‘ um

The largest part of Human Brain is: @

(a) Forebrain (b) Midbrair

@@W@ 1d) Medulla
The weight of avera k\é | '

(a) lkg 1.4kg (d) 1.6kg
in an adult human brain?

How many neuro v £
(a) 10bi fb) 100 billion (c) 1 trillion (d) 100 million
The lar part of forebrain is:

(a) Cerebrum (b) Thalamus N

(¢) Hypothalamus (d) Cerebral hemisphere

Which lobe of brain deals with memory, learning, feelings and hearing?

(a) Frontal lobe  (b) Parietal lobe (c) Temporal lobe (d) Occipital lobe
In humans hypothalamus is about the size of an: ‘

(a) Date (b) Almond (c) Grain seed (d) walnut

Which part of brain is responsible for sleep/wake, alertness and temperature
regulation? : -

(a) Forebrain (b) Midbrain  * (c) Hindbrain (d) Thalamus

This is not the part of the hindbrain: ,
(a) Pons : ‘ (b) Cerebellum

- (d) Thalamus

(c) Cerebrum (d) Medulla oblon at@@m
Which part of brain is present on the top of %WO

(a) Midbrain (b) Pons O |
. A tubular bundle of rain and extends to lower back:
(a) Brain (% g i (c) Spinal Cord  (d)Endocrine gland

The dorsal. pinatl cord contains:

(a) Sen ns (b) Ganglion (c) Motor neurons (d) Bothaandb
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Ventral root contains axons of: m
(a) Inter neurons (b) Sensory neurons (c) t . Aixed neurons
How many pairs of cranial nerves.are pre @

O

(a) 10 (b) 12 (d) 22

The number of spmal n m are:

(a) 24 pairs ' (c) 31 pairs (d) 16 pairs
Somatic n stem controls: ‘

(a) Voluntary actions (b) Involuntary actions

(c) Bothaandb (d) None of these

Which system is activated during emergency situations to prepare the body
for action? '

(a) Parasympathic (b) Somatic wfc) Sympathetlc -(d) Central
Actions under our conscious control are analyzed by:
(a) The spinal cord only (b) The higher centers of bram

- (¢) The sympathetic nervous system

(d) Motor neurons connected to smooth muscles
A pathway of neurons over which the nerve |mpulses travel during a reﬂexr

action is called:
(b) Reflex action ﬁ\ @m 7

(a) Endocrine system
(¢) Reflex arc

9.3

Chemicals Ir’eleased fro

(a) Mutants (c) Hormones - (d) \\afitamins
The small gl rain is:
(a) Thyroid (b) Pituitary gland (c) Adrenal gland (d) Pancreas

If growth hormone is produced more than normal the condition is called:

(a) Dwarfism (b) Cancer (¢) Tuberclosis  (d) Gigantism
Which hormone is responsible for the release of egg cells from ovary in
females? ‘

- (a) ,Adreno-cortlco-trophlc hormone  (b) Thyrmd stimulating hormone

(¢) Luteinizing hormone (d) Growth hormone

Antidiuretic hormone is also known as:
(a) Luteinizing hormone (b) Thyroxin

(c¢) Oxytocin ‘ (d) Vasopressin

Beneath the larynx in human neck, name of gland is:

(a) Parathyroid (b) Thyroid (c) Adrenal (d) Pancreas
Hormone increasing the level of calcium ions in blood i oo : @ m

(a) Adrenalin (b) Calcitonin (c) Pag ratho
‘ (d) Thyroid

The hormone which decreases the level of
(a) Calcitonin (b) m
Gland located above eacl\ﬁ

(a) Parathyroid (b) Adrenal gland
(¢) Thyoid _ (d) Pituitary gland



47. Which hormone is also called emer:

46. Islets of Langerhans was discovered i m Xﬁm
(a) 1769 (b) 1869 . (%?g@ @Q@ 4
itonin

Adrenalin

49. After s Tast the normal blood glucose level is:
(a) 70to 99mg (b) 140to 160mg (c) 100to 125 mg (d) 140 to 200mg
50. Testes and ovaries are called:

(a) Insulin (@
48. Insulin lowers: KW :
(a) CW gen level (¢) Blood glucose (d) lodine level

(a) Glands (b) Gonads (c) Gametes (d) Embryo
51. Male gonads are called:

(a) Sperms (b) Eggs (¢) Ovaries (d) Testes
52. Ovaries secrete hormone: :

(a) Androgen (b) Testosterone  (c) Estrogen (d) Oxytocin
53. Which hormone develops the male secondary sex characters? :

(a) Testosterone (b) Estrogen (c) Progesterone (d) Insulin
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/ Addition,alShortQuestions //

Short Answer Questions prepured in the hght of new Examination Techmques
(Knowledge, Understanding, Application, Analytical & Conceptual)

| 5.1 Neurons - The unit of nervous system

1. Write down the names of the components of coordinated action with correct :
sequence.
Ans. A coordinated action has five components.
1. Stimulus 2. Receptor 3. Coordinator 4. Effector 5. Re nse
2. Differentiate between a receptor and an effector. %g

the receptor.

Ans. Receptor: The organ, tissue or cell w%ch ecei

For example: Ears are t recet :
Effector: These are t ﬁ ich receives coordmator s message and
perform specnf : :

For exa rvous coordination muscles and glands are the effectors.
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Ans.
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Sages 1o particular

A coordinator receives information from rec ors
organs for proper actions.

In nervous coordination k ordmators

In chemical coordination, ‘ ;
What is mean ? : :
Response: onse is the action performed by effectors on receiving the

message from coordinator.
For example: Pulling our hand away from something very hot.
What is coordination? Where coordination occurs?

. Coordination: Coordination means integration among different parts of the body

and their response to stimuli in order to keep harmony with the environment.
Coordination occurs in all multicellular organisms.

Differentiate between Nerve cells and nerve impulse.

Nerve cells: Neurons or nerve cells are the cells that transmit messages in the body
in the form of nerve impulse.

Nerve impulse: Nerve impulse is a wave of electrochemlcal changes that travel
across the membranes of neurons.

What are the major parts of neuron? @

A neuron consists of three major parts i. e®cel b W ons.

What is the function of myelin she:

Myelin sheath is an ins
conduct nerve impuls "%
going from W i
What are n of Ranvier?

Nodes of Ranvier: The myelin sheath is interrupted at intervals by small gaps
called nodes of Ranvier.

What do you know about synapse and neurotransmitter?

Synapse: A synapse is a small gap between two neurons or between a neuron and

- coated with this sheath does not
ron impulses jump over the areas of myelin

\CINDId

- an effector cell.

Neurotransmitter: Neurotrasmitters are special chemlcals that hclp to carry

- ImEssages across a synapse.

11.

Ans.

12.
Ans

Examples of neurotransmitters are dopamine and serotonin.

9.2 Divisions of the Nervous Syslem

How would you distinguish between central nervous system ( NS) and
peripheral nervous system (PNS)?
Central Nervous System (CNS): CNS co_x)np S
and spinal cord and spread

Q ﬂ%& ord
\“ that arlse from brain
How brain is pro

Brain is pre € cramum (part of skull). Inside cranium brain is covcrcd by
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three layer of membranes collectively called mW- ' rotect the brain

from harmful substances. @)
13. Describe shortly about for Qn :
Ans. Forebrain is the larg - I'nere are three major parts of forebrain.

(i) Cerebrum (i ) us (iii) Hypothalamus
Forebwmsible for thinking, memory and reasoning. It receives sensory

information. It acts as coordinator.
14.  Describe briefly the composition and location of cerebrospinal fluid (CSF).
Ans. The cerebrospinal fluid (CSF) is a fluid found within ventricles (fluid filled
cavities) of the brain. These ventiricles are continuous with the central canal. CSF is
the specific fluid that fills both these brain cavities and the central canal of the
spinal cord. :
15. Cerebral hemisphere is divided into how many lobes name them.
- Ans. Each hemisphere is divided into four lobes. | ' :
(i) Frontal lobe : (ii) Parietal lobe
(iii) Temporal lobe : (iv) Occipital lobe
16. . Write down the functions of frontal lobe and parietal lobe,

Ans. Frontal lobe: This lobe contains regions for prob 3 @n?speaking
and movements. o % i
Parietal lobe: Parietal lobe has foyi dr)language and touch.

17. Discuss the function$) : | ‘ '

Ans. The temporal lobe contains tee ions which deal with memory, learning, feelings and

' hearingM 5

18. Write a'Shert note on midbrain, ,

Ans. Midbrain: It is located between forebrain and hindbrain.
Function: % - :

W Midbrain enables the body to make adjustments to movements.

W Itis responsible for sleep/wake, alertness and temperature regulation.

19. Differentiate medulla oblongata, cerebellum and pons on the basis of their
functions. '

Ans. Medulla oblongata:

W It transmits nerve impulses between spinal cord and higher parts of brain.

% It controls autonomic functions such as heartbeat, heart rate, breating and blood
pressure. - '

Cerebellum:

W It coordinates balance and muscle movements, W@O@@S SS .

Pons_:_ ' e\ @
Wil regulates alertness, slee and wa " §.)
20. Discuss a few linesabﬁm .

Ans. Spinal cord: It is a_tub : € of nerves that starts from brain and extends to
lower bacWﬂ In vertebral column. It is covered by meanings. It acts as

coordinati entre for simple reflexes. It is butterfly shaped and surrounds the




central canal.

bodies are located. 0
Ventral root: Ventral roc

22. Which pathw lowed by cranial and spinal nerves?’

Ans. The cranial inal nerves make two pathways. e .
(i) Sensory Pathway (Conducting impulses from receptors to CNS) .

~ (ii) Motor Pathway (Conducting impulses from CNS to effectors)

23. How would you differentiate between sympathetic and parasympathetic

nervous system. ‘

Ans.

Svmpathetic Nervous System Parasympathetic Nervous System
Sympathetic Nervous system prepares | Parasympathetic nerv_ous‘ system
body in emergency situations. normalizes the body activity.

It is often called "fight or flight." It is often called "rest and digest".
This system dilates pupils, speeds up | It causes pupils to contract,
heartbeat, increase breathing rate and | promotes digestion and normalizes

inhibits digestion. - the rate of heartbeat. £ eain
sl b ot

24. Define reflex arc. : - ' @o
Ans. Reflex arc: A reflex arc is the pathm@@v ch the nerve impulses
travel during a reflex actign
25. Draw a pathway of r e&@@ - |
UQ [NN & lo @ e '

A Sensory heuron
ns. sends nerve impulse to Inter-neuran - Skin receptors detect

the stimulus of heat

® Inter-neuron @® Motor neuron
transmits the nerve impulse  carries nerve impulse @

to motor neuron . to effector Effector (muscles of arm) [.
produces response |
Reflex arc in a Reflex Action (hand in pulled away)

5.3 Endocrine System

26.  What are hormones? @m
land, which

Ans. Hormones: Hormones are the che icals, r m 'ﬂg@g
regulate different body fungtions ‘% ctien and glucose level in

O :

blood etc.
27. Why endocrine Q&é ductless glands?
Ans. The endoc s"do not have ducts to pour their hormones. That is why; they




~ 28.

Ans.

29.

Ans.

30.

Ans.

31.

Ans.

()]
(ii)
.

Ans.

33.

Ans.

34.

35

Ans.

36.

Ans.

37,

Ans.

. flow of milk during bgeasy

are called ductless glands. @m
Name the hormones secreted by anterl oh W@l@ﬁ

(i) Growth Hormong O-COI‘thO-tI‘Opth hormone (ACTH)

(iii) Thyroid sti -, e v
‘(iv) Luteim .
Write a o effects of Growth hormone on human body.

Gigantism: If growth hormone is produced more than normal, it results in extra
growth in body. This condition is called gigantism. :

Dwarfism: If growth hormone is less produced than normal |t results in less growth
in body. This condition is known as dwarfism. ;

What is the role of Luteinizing hormone in human body"

Luteinizing hormone (LH): It is needed for the release of egg cells from ovary
(ovulation) in females. In males, it stimulates the testes to produce sex hormones.
Which two hormones are secreated by hypothalamus? Write down their
functions.

The hypothalamus produces two hormones that are stored in posterior lobe of
pituitary gland. ;

Antidiuretic hormone (ADH): It i is also called wa @.mases the

reabsorption of water from nephrons @ kl
Oxytocin: It initiates contractiofs birth. It also stimulate the

Where thyroid d ated
Thyroid i ted near the lower part of the larynx.
Which hormones are secreted by thyroid gland?

Thyroid gland - secretes two hormones. (i) Thyroxm (ii) Clacitonin

~ State the role of calcitonin in human body.
Ans.

Calcitonin stimulates the transfer of calcium ion from blood to bone, where the
calcium ions can be used to generate bone tissue. In this way calcitonin acts to
decrease blood calcium levels.

Describe the ''fight and flight" response of the Adrenal medulla.

Adrenal medulla secretes epinephrine and non-epinephrine. The hormones take
part in emergency response of the sympathetic nervous system. When a person is in
emergency, the medulla releases its hormones to prepare the body for "fight or
flight" response. These hormones increase heart rate, blood pressure, blood glucose
level etc. &

Write the function of insulin and glucagon.

Insulin: Insulin lowers the blood glucose evel @ @@Seﬁls to store

glucose or use it for energy.

Glucagon: Glucagon
Differentiate betweeli%
Type-1 diab

In this ancreas does not produce requlred msulm

om liver into the bloodstream.
type-2 dzabetes




%  Such patients are treated with daily injections of insulin.

* Type-2 diabetes: @@m
¥ In this type, insulin is produced bu @@ bofid to it.
¢ This type of diabetes ca@ cise and diet.

~ 38. What are gonads? Wr es of male and female gonads.

Ans. Gonads: G -producmg organs. They also produce sex hormones.
Testes are nads and ovaries are female gonads.

. 39. Name the hormones secreted by Ovaries and testes.

Ans. Hormones secreted by ovaries: Ovaries secrete hormcnes called estrogen and
progesterone. :
Hormones secreted by testes: Testes secret a group of sex hormones called
androgens (e.g. testosterone).-

Exercise Questions (Solved)

Select the correct answers for the following questionsr.
Schwann cells are the supporting cells for neurons. They make:
(a) Cell body (b) Axon (c) Myelin sheath  (d) Dendrltes

2.  Which part of the brain controls balance while ridin u
(@) Cerebrum ° (b) Medulla “v‘% Spmal cord
3. Which part of brain i temperature, hunger,
~ thirst, and sleep? @ .
(@) Hypoth x halamus  (c) Pons (d) Cerebellum

4. If a patl not remember things, which part of their brain may be
affected? '
(a) Cerebrum (b) Cerebellum (c) Medulla - (d) Spinal cord
5.  During danger, which system activates quickly? -
" (a) Parasympathetic (b) Skeletal (¢) Endocrine (d) Sympathetic
6. Why are reflex actions faster than normal actions? | ' '
(a) Brain processes them quickly (b) Brain is not involved
: (c) Signals move slower (d) They need thinking
7. Which of these acts as exocrine as well as endocrine gland? ,
(a) Pituitary (b) Thyroid (c) Adrenal d Pancreas
8. The chemical messengers of the endocrine system are called;
(a)  Neuro Transmitters (b) Hormones (c) Neurons (d) es

9.  What could happen if hormone of parathyroid
gar

(a) Low calcium levels - &
(©) Weakmuscles O m )Poor digestion

10. Which endocrine ‘ ¢ body for "fight or flight'" response?
(@) ThWMO ) Pituitary (c) Adrenal ~ (d) Pancreas
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B.
1.
Ans.

Ans.

Ans.

Ans

(b)

~ Differentiate between the

- (a) Dendrite and ax &
(e Thaliwnp
. (a) Dendri on

1. (c) e dane) 3. (a) E\@W@
6. (b) T sRet\ (a 10. (c)
Write short answers.” s e

Define stimulus. wi T :
Stimulu ctor in external or internal environment, which can initiate a
response in the body is called a stimulus.

For example: Touch, light, sound, infection etc. are the stimuli.

Differentiate between sensory, motor, and inter-neurons. : :

Ans. Sensory neurons: Sensory neurons transmit nerve impulses from receptors to
the CNS. ‘ | |

Inter-neurons: Inter-neurons receive impulses from sensory neurons and transmit
them.to motor neurons. ' ' e

Motor neurons: Motor neurons transmit nerve impulses from inter-neurons to
effectors (muscles or glands). -

Define reflex action and the reflex arc. , /
Ans. Reflex action: Reflex actions are the quick involuntary response¢,_im which
brain is not involved. ‘

‘Reflex arc: Reflex arc is the pathway &f neu W%@ewe impulses
travel during a reflex action. “@ ; - :

(b) Cerebrum and Cerebellum

Dendrites: Small branches which project from the cell body are called dendrites.
They transmit nerve impulses towards cell body.

Axon: Axon is a long branch frém cell body. Its terminal end is further branched.
Axon transmits nerve. impulses from cell body to other neurons, muscles and
glands.

Cerebrum and Cerebellum

. Cerebrum: Cerebrum is the largest part of forebrain

% %

(c)

Ans.

A deep groove divides the cerebrum into right and left cerebral hemispheres.
Cerebrum involves in problem solving, speaking, learning, hearing, vision and color
perception. | | |
Cerebellum: :

It is the second largest part. :

| o
Its surface is highly folded. ’ o ‘ @W@ O.@@
It coordinates balance and muscle m @ : _
Thalamus and Hypothal %ﬁi&
Thalamus: Thala ﬁ Cture wrapped by the cerebrum. It conveys

: i
O 3 3 - - .
infomation%@@m receptors to the cerebrum. Thalamus is also involved in




pain perception and consciousness. m
@l s. It

Hypothalamus: Hypothalamus lies above bram
regulates body temperature hung nal states. It also

controls the secretions of

5. Identify thw 1fferent parts

Ans.

Nucleus

types of neuron

6. Identify the followmg Wm white matter, grey matter, three.

Ans. : _
Axon of Inter-

Spinal cord and sp W@o@@))m

C. Write answers in detall "
1. Describe the structur pport your answer with a labelled

dlagram

p=3

. Ans. For ans




2. What are the differences and similarities among the three types of neurons"

Ans. For answer see Q's 04 @

3.  Write the major functions of the fo&ell‘ W@m@ﬁ rain.

Ans. For answer see Q's 07 '

4. What is meant by ibe an example of reflex action and
identify the re I

Ans. For an 3 _

5. State the hormones of the pituitary gland and write their functions.

Ans. For answer see Q's 15

6. Write notes on adrenal glands, pancreas, ovaries and testes.

Ans. Adrenal glands: For answer see Q17
Pancreas: For answer see Q 18 |
Ovaries and testes: For answer see Q 20

D. Inquisitive questions

1.  Why is the spinal cord important in reflex actions?

Ans. Spinal cord is important in Reflex actions because it works as a primary control
centre for quick and automatic reflex responses. It allows for an lmmediate
response to a stimulus without waiting for the brain to process i @ ificantly
reduces time and protect the body for i ll’lj \ ﬁ @ and away from
something hot. ‘

2. Why is adrenaline ¢ ormone"?

Ans. Adrenalin (epi % ased by the adrenal glands during emergency or
high-s r ﬂlght" situations. It prepares the body for an emergency by
increasing heart rate, boosting blood flow to muscles and raising blood glucose
levels to provide an instant burst of energy.

If pancreas releases too much insulin, what happens to blood sugar?

Ans, If the pancreas releases to much insulin, the blood sugar level drops too low. This
happens because insulin causes the body's cells to take up more glucose from the
blood. When too much glucose is removed it leads to low blood sugar level
(hypoglycemia), which can cause weakness, dizziness or confusion.

4.  If the medulla of a patient is injured, which function is most at risk?

Ans. If the medulla is injured, the functions most at risk are mvoluntary activities such as

breathing, heartbeat and blood pressure control. The medulla controls these vital
functions, so damage to it can seriously affect breathi 1g~heart (T d blood
5 freoRbias

pressure, It can be fatal. o 3 @




