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 The nervous system is needed for 2 reasons.

 It enables the body to detect changes in both the 
internal and external environment.

 The external environment is the environment outside 
the body.

 The nervous system enables the body to detect any 
changes to the external environment and respond to 
these changes.

 In most cases this ensures that the internal 
environment is kept constant.

 This is known as homeostasis. 



 The internal environment is the environment within 
the body.

 It includes the body temperature, blood sugar level, 
salt content blood pressure etc.

 The second function of the nervous system is to co-
ordinate the various activities of the body.

 There are 2 types of reactions brought about by the 
nervous system.

 These are…

1. Voluntary actions

2. Involuntary actions



Involuntary actions are those actions that are 

not under the control of the will.

 In other words you do not have to think about these 
actions.

 Some examples of involuntary actions are heart beat and 
sweating.

Voluntary reactions are under the control of 
our will.

 We decide to do these actions.

 Some examples are walking or talking, you decide 
whether you want to move or talk.



TERM:

Involuntary action

DEFINITION:

Any action that is not under
the direct control of your 
will.

USE IN SENTENCE:

Since you have no control 
over the dilation and 
constriction of your blood 
vessels, this is an example 
of an involuntary action.



TERM:

Voluntary action

DEFINITION:

Refers to any action that is 
under the direct control of 
your will.

USE IN SENTENCE:

Since you can decide 
whether you want to walk 
to your friends home, 
walking is an example of a 
voluntary action.



 Like any system, the nervous system is made up of 
organs.

 These organs are made up of tissues. 

 The tissues are made up of cells.

 The cells of the nervous system are called neurons.

 There are 3 types of neurons.

 These are…

1. Sensory  neurons,

2. Connector neurons and 

3. Motor neurons



 Before we discuss each neuron we must understand 
the language of this section .

So lets look at some terms.

Any change in the environment is called a 

stimulus.

 Some examples of stimuli are changes in temperature.

 The nerve tissue or sense organs that are able to pick 

up these stimuli are called receptors.

 The eyes, ears and nerve endings in your finger tips 
are examples of receptors.



 The stimuli are converted to nerve messages.

 The nerve messages are called impulses.

 The neurons carry the impulses to the CNS.

 The CNS stands for the central nervous system.

 It refers to the brain and spinal cord.

Muscles or glands bring about a response to these 
stimuli.

 These muscles or glands are called effectors.



TERM:

Stimulus 

DEFINITION:

Refers to any change in the 
environment

USE IN SENTENCE:

Stimuli are usually pick up 
by the receptors.



TERM:  

Receptors: 

DEFINITION:

Refers to the nerve endings 
or sense organs that are 
able to detect any changes 
in the environment.

USE IN SENTENCE:

Pain receptors in your 
fingertips are examples of 
receptors.



TERM:

Impulse

DEFINITION:

Is a nerve message

USE IN SENTENCE:

Once a stimulus is detected 
it is converted to an 
impulse before being 
transmitted.



TERM:

CNS

DEFINITION:

Refers to the central 
nervous system

USE IN SENTENCE:

The central nervous system 
includes the brain and 
spinal cord.



TERM:

Effector

DEFINITION:

Refers to the organ or gland 
that brings about a 
response to the stimulus.

USE IN SENTENCE:

The pancreas is an example 
of an effector, since it 
lowers the blood sugar 
level when the blood sugar 
level is too high.



Now that we understand the terminology lets go 
ahead with the neurons.

a. The Typical Structure of a Neuron:

 Each neuron is made up of 2 parts.

 These are the…

1. Cell body and 

2. The axon.



Cell body

Axon 

Structure of a typical neuron



Now lets look at the cell body…

 Each cell body has branching 

cytoplasmic threads.

 These threads are called 

dendrites.

 The function of the dendrite 

is to carry nerve impulses 

towards the cell body.

Dendrite

A cell body



 A ground substance 
occurs within the cell 
body.

 This ground substance is 
called the cytoplasm.

Nissil granules occur 
within the cytoplasm.

 The nissil granules are 
involved in the 
manufacture of a 
substance, 

 This substance plays a 
role in the transmission 
of a nerve impulse.

Nissil body

A cell body

Cytoplasm 



A nucleus also 

occurs in the 

cytoplasm.

The mitochondria, 

ribosomes  and the 

ER are also found in 

the cytoplasm.

nucleus

Cell body



 The axon is a long 

outgrowth that forms a 

part of the neuron.

 The axon is surrounded 

by the neurilemma.

 The myelin sheath occur 

below the neurilemma.

neurilemma

A neuron



 The myelin sheath is 
not continuous.

 It is interrupted at 
intervals by the 

nodes of 
Ranvier.

 The myelin sheath 
provides electrical 
insulation and speeds 
up the transmission 
of nerve impulses.

Myelin sheath

Nodes of 
Ranvier

An Axon



 The axon ends in 
branched structures 
called the terminal 
branches.

 The function of the 
axon is to transmit 
nerve impulses away 
from the cell body.

 Remember the 
function of a neuron 
is to transmit an 
impulse.

Terminal 
branches

An Axon



 When neurons transmit 
the impulse, they lie 
end to end.

 They lie in such a way 
that the dendrite of one 
neuron lies next to the 
terminal branch of the 
next neuron.

 A tiny gap forms  
between the 2 neurons.

 This tiny gap is called 

the synapse. Position of Synapse



 The impulses are 
carried across the 
synapse by electrical 
impulses.

 Communication 
across the synapse 
occurs by means of 
special chemicals.

 This communication is 
called synaptic 
contact.

 These chemicals are 
called 
neurotransmitters.



Significance of a Synapse:

 The synapse allows for communication between 

the neurons.



 3 different types of neurons are found in the human body.

 These are the…

1. Sensory neuron

2. Connector neuron

3. Motor neuron

 These neurons differ in both the structure and function.

Now lets look at each neuron.



1. The Sensory Neuron:

 The sensory neuron 
carries the impulse 
from the receptor to 
the brain and spinal 
cord.

 It has a centrally 
situated cell body.

 The dendrites are 
found on one end and 
the axon terminals on 
the opposite ends.

A sensory neuron



2. The Motor Neuron.
 This neuron carries 

impulses from the 
central nervous 
system to the 
muscles or glands
which are examples 
of the effectors.

 The cell body of the 
motor neuron is 
found on one end 
and the axon 
terminals on the 
other end. A motor neuron



3. Connector Neuron:

 This neuron is also 
called the 
interneuron.

 They carry 
impulses from the 
sensory neuron to 
the motor neuron.

 All of this occurs 
inside the central 
nervous system.

Connector neuron



TERM:

Synapse

DEFINITION:

A microscopic gap between 
2 neurons.

USE IN SENTENCE:

A nerve impulse will from 
the terminal branches of 
one neuron into the 
synapse and then the 
dendrites of the next 
neuron.



 The human nervous system is divided into 2 main 
parts.

 These are the…

1. Central nervous system and 

2. The peripheral nervous system

Now lets look at each of these systems in some detail.



 We will discuss the different parts of the nervous 

system separately because it is easier for us to 

understand.

 However we must remember that all parts of the 

nervous system function together.

 They bring about co-ordination and homeostasis.

 We discuss them separately because it makes it easier 

for us to understand.



 As mentioned earlier the central nervous system 

is also referred to as the CNS.

 It is made up of the brain and spinal cord.

Lets discuss each of these organs in detail.



1. The Brain:

External Structure:

 It is the upper, 
enlarged part of the 
spinal cord.

 In other words it is 
continuous with the 
spinal cord.

The external structure of 
the brain



The brain is 
protected by the 
cranium and a set 
of three 
membranes called 
the meninges.

The cranium



Diagram showing the meninges



The brain is made up 

of the following 

parts…

1. Cerebrum

2. Cerebellum, and 

the

3. Brain stem Parts of the Brain



 Internally the brain has 
hollow cavities.

 These hollow cavities 
are called ventricles.

 The ventricles are filled 
with a fluid called
cerebrospinal fluid

 The brain gives rise to 
12 pairs of nerves.

 These nerves are called 
the cranial nerves. Internal structure of the Brain



The ventricles are 
filled with a fluid 
called cerebrospinal 
fluid.

The brain gives rise 
to 12 pairs of nerves.

These nerves are 

called the cranial 
nerves.

Internal structure of the Brain



Functions of the Brain…

1. It receives and interprets all sensations.

2. It controls higher thought processes.

3. It is responsible for all voluntary and involuntary actions.

4. It co-ordinates all voluntary actions. 

5. It maintains muscle tone, balance and equilibrium.

Now lets look at the 3 main parts of the brain



The Cerebrum:

 This is the largest part of the 

brain.

 It is made up of grey matter 

and white matter.

 Grey matter is found on the 

outside and white matter is 

found on the inside.

 Internally the brain is divided 

into 2 halves. Cerebrum showing grey and 
white matter



 These halves are called the 

left and right hemisphere.

 The right hemisphere 

controls the activities of 

the left side of the body 

and, 

 The left hemisphere 

controls the activities of 

the right side of the body.
Internal structure of the Brain



 The two hemispheres 
are held together by a 
bundle of nerve 

fibres.

 The largest of these 
nerve fibres is called 
the corpus callosum.

 The thalamus is found 
below the callosum.

 The hypothalamus is 
found below the 
thalamus. Internal structure of the 

Brain



Functions of the Cerebrum:

1. It controls all voluntary actions.

2. It is responsible for all sensations, because it 

receives and interprets sensations such as sight, 
taste and hearing.

3. It is responsible for memory, judgment and 

reasoning, this means that it controls all higher 
thought processes.



 The hypothalamus is a separate part of the brain.

We shall look at some of its functions.

Functions of the Hypothalamus

 It is responsible for…

1. Body temperature

2. Blood pressure

3. Sleep

4. Emotions

5. Appetite

6. Thirst



The Cerebellum:

The cerebellum 
occurs behind the 
pons Varolli and the 
medulla oblongata.

The cerebellum is 
also made up of grey 
matter on the 
outside and white 
matter on the 
inside.

Diagram showing the 
cerebellum



Functions of the Cerebellum:

1. It is responsible for the co-ordination of 

voluntary movements.

2. It also maintains muscle tone, balance and 

equilibrium.



The Brain Stem:

 The brain stem is made 

up of 3 parts.

These are the…

1. pons Varolli

2. The mid-brain and 

3. Medulla oblongata

 We are interested in 

the medulla oblongata.



The medulla oblongata:

 The medulla oblongata becomes the spinal cord.

 It is also made up of grey and white matter.

 It has white matter on the outside and grey matter on 

the inside.

 It also contains cerebrospinal fluid.

 The fluid continues in the central canal of the spinal 

cord.



Functions of the Medulla Oblongata:

The medulla has the following functions…

1. It transmits impulses from the spinal cord to

the brain and from the brain to the spinal cord.

2. It is responsible for all involuntary actions

because it contains the reflex centres for

breathing, heart beat salivation and

swallowing.



3. As the impulses move through the medulla

oblongata they cross over from one side to the

other. Therefore the nerves from the right side of

the brain is responsible for the left side of the

body and the nerves from the left side of the brain

is responsible for the right side of the body.



MRI and CAT scans of the Brain:

 The MRI and CAT scans that are used to take pictures 

of the soft tissues of the brain.

 The type of machine used is dependent on what the 

doctor is trying to see.

Lets look at each of these scans…



MRI scan:
MRI stands for 

magnetic resonance 
imaging

 Images are made 
using magnets and 
radio waves

No x-rays are used.
 Patient lies on a 

couch, which is then 
pushed into a very 
long cylinder.

MRI scan machine



The patient is 
required to stay 
extremely still.

Examination is very 
noisy and lasts 
about 30 minutes.

MRI scan



CAT scan:

 CAT stands for 
computerized axial 
tomography.

 These are specialized 
x-rays.

 The patient lies down 
on a couch which 
slides into a circular 
opening.

 The x-ray tube rotates 
around the patient.

CAT scan machine



The computer 
collects the results.

The type of contrast 
agents that are to be 
used is decided by a 
radiologist.

CAT scan



The Spinal Cord:

 The spinal cord is a continuation of the brain on one side 
and the medulla oblongata on the other side.

 It is an elongated cylinder like structure.

 It is found within the vertebral column, which offers the 
spinal cord protection.

 It is also protected by the 3 meninges, like the brain.

 Spinal nerves enter and leave the spinal cord through 
tiny openings found between the vertebrae.

Now lets look at the internal structure of the spinal cord.



 The spinal cord is made 
of a centrally situated 
H-shaped grey matter.

 The grey matter is 
surrounded by the 
white matter.

 A tiny canal is found in 
the center of the grey 
matter.

 This canal is called the 
spinal canal.

 It contains the 
cerebrospinal fluid.

T/s spinal cord



 The sensory neurons 
enter the spinal cord 
via the dorsal root of 
the spinal cord.

Once in the spinal 
cord the sensory 
neuron makes 
synaptic contact with 
the connector 
neuron.

 The connector neuron 
makes synaptic 
contact with the 
motor neuron.

Spinal cord with spinal 
nerves



 The motor neuron 
leaves the spinal cord 
through the ventral 
root.

 The dorsal root and 
ventral root are part 
of the spinal nerves.

 Remember the 
sensory neuron has 
the cell body in the 
centre.

 Therefore we find that 
the dorsal root has a 
dorsal root ganglion.

Diagram showing dorsal 
root and ventral root



 The dorsal ganglion is 
a little swelling in the 
dorsal root.

 The function of this 
dorsal root ganglion is 
to accommodate all 
the cell bodies.

 The connector 
neurons occur in the 
spinal cord.

 They are found 
between the sensory 
and motor neuron.

T/s spinal cord



Functions of the Spinal Cord:

The spinal cord has the following functions…

1. It transmits impulses from the receptors to the 

brain and from there to the effectors.

2. It is the reflex centre for reflex action, such as 

blinking, sneezing, coughing and the knee jerk.



 A reflex action is a rapid automatic response to 

a stimulus received by a receptor or organ.

 A reflex arc is the path that the impulse travels 

to bring about a response to the stimulus during a 
reflex action.

 The reflex arc is described as the functional unit of 
the nervous system.

Now lets discuss the above using an example.

Lets use the following diagram to discuss the reflex arc.



A reflex arc



The reflex arc occurs in the following way.

1. Heat receptors in your finger picks up the stimulus of 
heat.

2. The stimulus is converted to a nerve impulse.

3. This impulse is carried by the sensory neuron to the 
spinal cord.

4. The impulse is carried via the dorsal root to the 
spinal cord.

5. The sensory neuron makes synaptic contact with the 
connector neuron.



6. The connector neuron in turn makes synaptic contact 
with motor neuron.

7. The motor neuron leaves the spinal cord via the ventral 
root.

8. The motor neuron then carries the impulse to the 
muscles of your arm.

9. These muscles are the effector.

10. The muscle then contracts and your hand is moved away 
from the flame.

11. Action of pulling your hand away from the flame is an 
example of a reflex action.

12. The path that the impulse travels to bring about this 
action is reflex arc.



 A second impulse is sent from the connector neuron 
in the spinal cord to the brain.

 You now are able to feel the pain and know that your 
placed your hand on something hot.

 All of this occurs very quickly.

 In this example the reflex action is controlled by the 
spinal cord.

 In other instances reflex actions are controlled by the 
brain, examples of such instances are sneezing or 
coughing.



From our discussion it clear that the reflex action involves the 

following

1. The spinal cord (CNS)

2. The spinal nerves with the sensory, connector and motor 

neurons (the peripheral nervous system)

3. A receptor and an 

4. Effector 

Significance of Reflex Action:

 It allows you to protect delicate tissues, for example if 

something is hot you would move your hand away to prevent 

your arm from burning.



TERM:

Reflex action

DEFINITION:

This is a rapid automatic 
response to a stimulus 
received by a receptor.

USE IN SENTENCE:

Pulling your toe away from 
a sharp object is an 
example of a reflex action.



TERM:

Reflex arc

DEFINITION:

This refers to the path 
taken by the impulse in 
order to bring about a 
response to a stimulus 
during a reflex action.

USE IN SENTENCE:

The path taken by the 
impulse to quickly remove 
your toe from the sharp 
object is the reflex arc.





2.1.1  (a) C - Effector/muscle 

(b) D - Synapse 

(c) E - Spinal cord 

(d) F - Connector neuron / interneuron

(e) G - Dorsal root / spinal nerve (5) 

2.1.2 Impulse will not reach the CNS/the body will be 

unaware of the stimulus and no reflex action 

will occur, causing harm to the body  Any (2)



2.1.3  Pulling your hand away from a hot object/blinking/coughing/ 

sneezing//knee-jerk/ any appropriate stimulus and response/ 

(swallowing/peristalsis/breathing/heartbeat/

dilation and constriction of blood vessel/pupillary mechanism/ 

yawning/salivation) 

(Mark first TWO only) Any (2) 

2.1.4  your teacher will give you this answer marked as follows:

Mark allocation for diagram: 

Correct caption Correct type of neuron drawn

Any 3 correct labels



 The peripheral nervous system consists of all the 
nerves that are found outside the central nervous 
system.

 This includes the cranial and spinal nerves.

 The peripheral nervous system can be divided into 2 
parts.

 These are…

1. The somatic nervous system and 

2. The autonomic nervous system

Now lets look at each of these systems.



1. The Somatic Nervous System:

 It is made up of the all the parts of the nervous system that 

reacts to changes in the external environment.

 Therefore it is made up of…

• Free nerve ending and sense organs, which are able to detect 

changes in the external environment, then

• Sensory nerves that carry the impulses from the receptors, the

• Motor nerves that carry impulses to the effectors, which are

• The muscles and glands that bring about changes to these 

stimuli.



2. The Autonomic Nervous System:

 It is made up of those parts of the nervous system that 

control the internal environment.

 It is responsible for actions like heart rate and sweating.

It is made up of…

1. Centres in the brain and spinal cord.

2. Nerve cells in smooth muscles, glands and internal organs.

3. Sympathetic and parasympathetic nervous system that 

supply the above parts.



 The sympathetic and parasympathetic nerves work 

antagonistically.

 Antagonistically means that they work in 

opposition to each other.

We can explain this by using an example.

 In the heart the sympathetic nerves causes the heart 

rate to increase, while the

 Parasympathetic nerves cause the heart rate to 

decrease.



Functions of the Autonomic Nervous System:

 To control the sub-conscious activities of the activities 

of the body.

 Examples of subconscious activities are heartbeat, 

dilation and constriction of blood vessels.

Therefore we can say that the main function of the 

peripheral nervous system is…

 to connect the central nervous system (CNS) to the 

limbs and organs.



 Involuntary actions: are those actions that are not under 

the control of the will.

 Voluntary reactions: are under the control of our will.

 Stimuli:  refers to any change in the environment.

 Receptors:  refers to the nerve endings or sense organs that 

are able to detect any changes in the environment.

 CNS:  refers to the central nervous system, that is the brain 

and spinal cord.

 Effectors: refers to the organ or gland that brings about a 

response to the stimulus.



 Synapse:  refers to a microscopic gap between 2 

neurons.

 Reflex action:  this is a rapid automatic response to a 

stimulus received by a receptor.

 Reflex arc:  this refers to the path taken by the 

impulse in order to bring about a response to a 

stimulus during a reflex action.





Impulses are transmitted from the CNS to the effector by the…

A.  Motor neuron

B.  Sensory neuron

C.  Connector neuron

D.  interneuron



The connector neuron is also called a…

A.  Motor neuron

B.  Sensory neuron

C.  Dorsal root

D.  interneuron



An impulse is carried from the receptor to the central nervous 

system by the…

A.  Motor neuron

B.  Sensory neuron

C.  Connector neuron

D.  interneuron



Moving your finger away from a flame is as a result  
of…

A.  Reflex action

B.  Reflex arc

C.  Both A and B

D.  Neither A nor B



The path the impulse travels to bring about a response that 

protects delicate tissues is called…

A.  Reflex action

B.  Reflex arc

C.  Both A and B

D.  Neither A nor B



The rapid automatic response that allows you to move your 

hand away from the flame is called…

A.  Reflex action

B.  Reflex arc

C.  Both A and B

D.  Neither A nor B



The motor neuron carries impulses away from the spinal via 

the…

A.  Dorsal root

B.  Ventral root

C.  Both A and B

D.  Neither A nor B



The sensory neuron carries impulses to the spinal cord 
via the… 

A.  Dorsal root

B.  Ventral root

C.  Both A and B

D.  Neither A nor B



The neuron that transmits the impulse from the sensory neuron 

to the motor neuron in the spinal cord is called…

A.  Motor neuron

B.  Sensory neuron

C.  Connector neuron

D.  Dorsal root



The microscopic gap found between the neurons is called the…

A.  Synapse

B.  Connector neuron

C.  Interneuron

D.  Both B and C



Has the ability to pick up stimuli…

A.  Receptor

B.  Effector 

C.  Both A and B

D.  Neither A nor B



Brings about a response to a stimulus…

A.  Receptor

B.  Effector 

C.  Both A and B

D.  Neither A nor B



The nerves of the smooth muscles, glands and internal organs 

are a part of the…

A.  Autonomic nervous system

B.  Peripheral nervous system

C.  Both A and B

D.  Neither A nor B



The receptors, sensory nerves, motor nerves and the 

effectors are a part of the…

A.  Somatic nervous system

B.  Peripheral nervous system

C.  Both A and B

D.  Neither A nor B



The nervous system that controls the sub-conscious 

activities of the body…

A.  Autonomic nervous system

B.  Central nervous system

C.  Both A and B

D.  None of the above



The part of the nervous system that transmits impulse

between the brain, receptors and effectors is the…

A.  Brain

B.  Spinal cord

C.  Neurons

D.  Synapse 



The spinal cord is protected by the…

A.  Cranium and meninges

B.  Vertebral column and meninges

C.  Cranium and vertebral column

D.  Meninges only



The brain is protected by the…

A.  Cranium and meninges

B.  Vertebral column and meninges

C.  Cranium and vertebral column

D.  Meninges only



The parts that make up the brain stem…

A.  Mid-brain, pons Varolli and medulla oblongata.

B.  Cerebrum and cerebellum

C.  Hypothalamus

D.  Medulla oblongata 



The part of the brain that controls all voluntary actions are…

A.  Cerebrum

B.  Cerebellum

C.  Medulla oblongata

D.  Spinal cord



1. A

2. D

3. B

4. C

5. B

6. A

7. B

8. A

9. C

10. D

11. A

12. B

13. C

14. C

15. A

16. B

17. B

18. A

19. A

20. A


