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RESPONDING TO THE ENVIRONMENT (HUMANS)

Central nervous system

The brain and spinal cord are protected by meninges

1.4 The diagram below represents a portion of the central nervous system of
humans.

Portion of the central nervous system of a human

Write down the LETTER ONLY of the part which:

1.4.1 Regulates heartbeat and breathing rate (1)
14.2 Coordinates movement while walking (1)
1.4.3 Interprets what you see (1)
1.4.4 Has its hemispheres connected by the corpus callosum (1)
1.4.5 Controls balance and equilibrium (1)

(3)
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14 Study the diagram below and answer the questions that follow.

Portion of the central nervous system of a human

1.4.1 Write down only the letter (A-D) of the part which:

(a)
(b)

(c)
(d)
(e)

Controls heartbeat

Contains the centres that control balance, muscle tone
and equilibrium

Has centres that interpret what you see
Coordinates voluntary muscle movements

Has grey matter on the inside and white matter on the
outside
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The diagram below represents a human brain.

Give the LETTER and NAME of the part of the brain responsible for:

1.4.1
1.4.2
143
144

1.4.5

Memorising a cellular phone number
Coordinating all voluntary movements
Secreting hormones

Connecting the two hemispheres of part B

The reflex action that occurs when stepping barefooted on a sharp
object
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1.4 The diagram below shows a longitudinal section of the human brain.

141

1.4.2

Give labels for parts A and B.
Give the LETTER and the NAME of the part that:

(a) Is stimulated when the carbon dioxide level in the blood is
too high

(b) Is responsible for coordination of voluntary actions
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1.4 The diagram below represents a portion of the central nervous system of a
human.

Portion of the central nervous system of a human

Give the LETTER and the NAME of the part responsible for each of the following:

1.4.1 Regulation of breathing (2)
1.4.2  Origin of voluntary actions (2)
1.4.3  Maintenance of balance and equilibrium (2)

(6)
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2.1 Study the diagram representing the structure of the human brain below.

The structure of the human brain

244 Identify the parts labelled:
(@) C (1)
(b) E (1)

2:1:2 Write down the LETTER (A to F) of the part which controls body
temperature. (1)
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2.2 Study the diagram below of the human brain.

221 Write the LETTER only of the part that:

(a) Interprets sound impulses (1)
(b) Connects the two hemispheres of the brain (1)
(c) Produces prolactin (1)

222 Explain ONE effect of damage to:

(a) Structure D (2)

(b) Structure E (2)
223 Impulses are transmitted between the brain and the rest of the body

by neurons.

(a) Explain ONE way in which the axon of a neuron is structurally

suited to perform its function. (2)
(b) Draw a fully labelled diagram of a motor neuron. (5)
(14)
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2.1 Study the diagram representing the structure of the human brain below.

The structure of the human brain

244 Identify the parts labelled:
(@) C (1)
(b) E (1)

2:1:2 Write down the LETTER (A to F) of the part which controls body
temperature. (1)
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The diagram below shows the structure of a human brain.

3.4.1

342

Identify part A.

If the part labelled A in the diagram is damaged during an accident,

explain how:

(a)

(b)

The person is able to see, taste, smell, speak, hear and
maintain heart and rate of breathing normal

The pituitary gland is still able to control the activities of other
endocrine glands in the body

Downloag@dsep By mirY 8 auceza.com

(1)




2.4

25

Downloaded from gduresourceza.com

The diagram below represents the central nervous system in a human.

241 Identify part:

242 State THREE functions of part B.

Describe the structure and the functioning of the autonomic nervous system.
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Study the following diagram and answer the questions that follow.

Structure of the human brain

A
E
F
D
3.1.1 Briefly explain the need for a nervous system in humans.
3.1.2 Mention the position and function of the meninges.
3.1.3 Give the LETTER and the NAME of the part from the diagram that

is responsible for each of the following:

(a) Maintaining the body’'s muscle tone and balance
(b) Regulation of breathing and heart beat
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Structure and functioning of a nerve

The diagram below represents the structure of a neuron.

1.4.1

1.4.2

1.4.3

1.4.4

Name the type of neuron in the diagram above.

Identify part:

(@) B

(b) F

() A

Give the LETTER and NAME of the part that:

(a) Transmits impulses away from the cell body

(b) Insulates and speeds up the transmission of impulses

Name the condition caused by the progressive degradation of
part D.
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1.4 Study the diagram illustrating a neuron and answer the questions that follow.

1.4.1 What type of neuron is represented here? (1)
1.4.2 Provide labels for structures A, B and D. (3)
1.4.3 Provide the LETTER and NAME of the structure that:

(a) transmits the impulse to the cell body.

(b) transmits the impulse away from the cell body

(c) degenerates when a person has multiple sclerosis (6)
(10)

Downloag@dsep By mirY 8 auceza.com




14

Downloaded from gduresourceza.com

Study the following diagram of a typical neuron and answer the questions that

follow.

A
D
The diagram of a typical neuron

1.4.1  What type of neuron is illustrated above? (1)
1.4.2 Provide a label for each of the structures represented by B, C and D. (3)
1.4.3 Give the NAME of the part where the nucleus is found. (1)
144 Name the type of neurons involved in a reflex arc in the correct

sequence from the receptor until the impulse reaches part A. (3)
1.4.5 Suppose a person is injured in a car accident. Suggest ONE possible

reason why the injured person might feel objects touching the right leg,
but cannot move the right leg. (2)

(10)
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3.1 The diagram below represents a neuron in a human.
A
B c
S—

3.1.1 Identify the type of neuron represented in the diagram. (1)

3.1.2 State ONE function of part B. (1)

3.13 Explain the role of part C in the functioning of the neuron. (2)

3.14 Explain the consequence for a reflex action if the neuron shown in
the diagram is damaged. (2)

(6)
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2.1 Study the following diagrams and answer the questions that follow.

2.1.1

2.1.3

214
2.1.5

Direction of impulse

xx;ﬂ)\;'{ Diagram 2

Diagram 1

muscle or
effector

E

Diagram 3

Parts of the human nervous system

Identify parts A, B, C and E.

Write the name and diagram number (1 or 2), of the neurons which
are represented by each of the following arrows in Diagram 3.

State ONE function of the neuron represented by:

(a) Diagram 1
(b) Diagram 2

What is a synapse?

What is the functional unit of the nervous system?
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The simple reflex arc

15 The diagrams below represent parts of the central nervous system of
humans.

Diagram 1 Diagram 2

151 Identify part:

152 Give the LETTER and the NAME of the part in diagram 2 that
receives impulses from the:

(a) Rods and cones
(b) Receptors in the heart muscles

1.5.3 Name the process taking place in diagram 1 which minimises injury
to the body.

1.5.4 Give the LETTER and the NAME of the neuron that transports
impulses from the central nervous system (CNS) to the effectors.
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The diagram below represents a reflex arc.

A«.LF@@ B c D

1.4.1

1.4.2

1.4.3

Identify part:
(a) A
(b) D

Give the LETTER and NAME of the part that contains cerebrospinal
fluid.

Which labelled part has been damaged when a person can feel pain,
but cannot respond to the stimulus?
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The diagram below represents a pathway making possible a process occurring in
humans. Study the diagram and answer the questions:

1.4.1

14.2

14.3

14.4

Which process is made possible by the pathway shown in the diagram?
Identify the LETTER that represents the ...
(a)  stimulus.

(b)  effector.

Give the name of the microscopic gap represented by the part labelled D.

Damage to which neuron (B, € or E) will cause the ...
(i) inability to respond.
(ii) loss of sensation.

(i)  loss of both sensation and ability to respond.
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The diagram below represents a reflex arc.

1.4.1 Give the LETTER and NAME of the part that:

(a) Controls one-directional transmission of impulses

(b) Transmits impulses from the sensory neuron fo the correct

motor neuron
(c) Transmits impulses to the cell body

1.4.2 Give only the LETTER of the:

(a) Neuron that is damaged when a person is able to feel pain,

but cannot react to the stimulus

(b) Effector

Downloag@dsep By mirY 8 auceza.com
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neuron B —

“T~. receptors in P /~
fingers

\ng

“ ___'_.5__\__ neuron A
_577,.5;__:“’ )7 P ( )
|

muscles in

hand

neuron C

1.5.1
1:.8:2

1.5.3

Provide the diagram with a heading.
Identify neurons A, B and C.

Name the microscopic gap between neuron A and neuron C.
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1.5 The diagram below shows a reflex arc.
D
A
E
1.5.1 Give ONLY the LETTER of the part that represents the:

(a) Effector (1)

(b) Interneuron/Connector neuron (1)

(c) Sensory neuron (1)

1.5.2 Give the LETTER and NAME of the neuron in the diagram that is
probably damaged if a person is able to detect the stimulus, but

cannot respond. (2)
1.5.3 State if the nerve impulse fravels from D to E or from E to D. (1)
(6)
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Study the diagram below of a section through a human spinal cord and the
neurons involved in a reflex arc.

receptors
in toes
Neuron A &
7\4 . Neuron B
muscles
in leg
Neuron C
2:44 Define a reflex action.
21.2 Identify neurons A, B and C.
2.1.3 Write down only the LETTER of the neuron (A or C) which is
probably damaged if a person:
(a) Can feel the stimulus but cannot respond
(b) Is able to walk but cannot detect any stimulus
214 State the significance of the reflex action in humans.
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2.1 The diagram below shows a part of the central nervous system.

211 Give labels for each of the following:
(@ ¢

(b) Microscopic gap D

(c) E

(d) F

(e) G (3)
2.1.2 Explain ONE consequence for the body if A is damaged. (2)
2.1.3 Give TWO examples of reflex actions. (2)
214 Draw a labelled diagram of neuron B to show its structure. (5)
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The diagram below represents a human reflex arc.

2.21
222

223

224

225

wj’ i

Differentiate between a reflex action and a reflex arc.
Tabulate TWO differences in structure between neuron A and B.

Describe the reflex action that occurs as represented in the
diagram.

Explain what would happen if neuron A was damaged at point X.

Explain how multiple sclerosis may result in the poor functioning of
reflex arcs.
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The diagram below shows a reflex action.

2.4.1 Identify parts:
(@ A
(b) E
2.4.2 State ONE the function of each part:
(a) B
(b) C

24.3 Explain why the brain is not initially involved in a reflex action shown
above.

244 Explain what the effect will be, in the action shown in the diagram
above, if a person is suffering from multiple sclerosis.

245 Explain the effect on the body if the part labelled D is cut/severed.
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Study the diagram below showing a reflex arc.

221

222

223

224

Reflex arc

Identify the neuron labelled A.
Name the type of neuron that is connected to structure B.

Explain the effect on the body if the neuron mentioned in
QUESTION 2.2.2, is damaged.

Explain the significance of reflex actions in humans.
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Study the diagram of a reflex arc below.

2.31

232

2.3.3

2.34

235

2.38

Diagram of a reflex arc

What is a reflex action?

Label the following:

(a) The functional connection at D

(b) MNeuron B

State the significance of the functional connection at D.

Write down, in the correct order, the LETTERS ONLY of the
neurons involved from the time a stimulus is received until a

response takes place.

Explain the consequences for a reflex action if neuron C is
damaged.

Draw a labelled diagram to represent the structure of neuron A.

Downloag@dsep By mirY 8 auceza.com




2.1

Downloaded from gduresourceza.com

Study the diagram below, which shows a reflex arc.

2:14

ZoA:2

23

2.1.4

2.5

T e
== il e —
oy "

Give labels for each of the following:

(a) RegionD

(b) Neuron E

Write down the LETTER of the part which:

(a) Transmits impulses to the central nervous system

(b) Contains cerebrospinal fluid

Explain the effect on the reflex action if part B was damaged.

The nerve pathway in the above response is about 1,5 metres in
length. A nerve impulse travels at 75 ms™.

Use this information to calculate the time taken for this reflex action
to occur. Show all working.

Explain the significance of a reflex action.
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The diagram below illustrates how a normal driver applies brakes when he sees and
an obstacle on the road. Study the diagram and answer the questions that follow.

Stimulus (<
— %

foot on brake

234

2.3.5

Identify the parts labelled A and B.

By referring to the diagram, explain how driving under the influence of
alcohol may increase the reaction time of a driver.
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2.3 Research was conducted to investigate the effect of blood alcohol level of a driver on
the reaction time. (Reaction time: time taken to respond to an external stimulus.) The
researcher measured the reaction time of six volunteers who were given different
amounts of alcohol. The result of the investigation is given below. Study the
information and answer the questions.

BLOOD ALCOHOL REACTION TIME (SECONDS)
CONCENTRATION

(%)

0.08 0.32

0.10 0.38

0.12 0.44

0,14 0,50

0.16 0.56

0,18 0,62

2.3.1 Identify the independent variable in this investigation.
2.3.2 Suggest a control for this investigation.
2.3.3 State TWO ways each to improve the:

(a) Validity and

(b) Reliability of the investigation
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that when

the blood alcohol content exceeds

0,1 mg/100 ml, a person displays a slowing of motor coordination, as well as
poor judgement and hearing.

An investigation was done to determine the influence of blood alcohol content
on reaction time. The reaction time was tested by measuring the braking
response time of a motorcyclist.

The results are shown in the table below.

BLOOD ALCOHOL CONTENT

BRAKING RESPONSE TIME

(mg/100 ml) (s)
0 0,572
0.15 0,585
0.25 0,610

231

23.2

2.3.3

234

235

[Adapted from www-nrd.nhtsa.dot gov]

Calculate how much longer (in seconds) the braking response time
of the motorcyclist was when there was 0,25 mg/100 ml of alcohol
in his blood compared to when there was no alcohol in the blood.

Describe the general relationship between the blood alcohol
content and the braking response time.

Explain why poor judgement of a motorist can lead to an accident.

Identify the part of the brain affected by alcohol that leads to the

following:

(a) Hearing being affected

(h) Loss of judgement

(c) Motor coordination being affected

Explain the purpose of measuring the braking response of the
motorcyclist when the blood alcohol content was 0 mg/100 ml.

Downloag@dsep By mirY 8 auceza.com

(2)

(2)

(2)
(11)




Downloaded from gduresourceza.com

A learner carried out an investigation to measure the reaction time of two
people (A and B). Each person had to ring a bell when a light flashed on. The
time taken for each person to react was recorded and plotted on the bar
graph below. The test was carried out 10 times.

Reaction Time of Person A and Person B
0.45
0.4
o 0.35
=
=
8 0.3
1]
W
‘d‘; 0.25
E
= 0.2 v A
=
2 .
E 0.15 :::
[ el
o o1 "
w
0.05 :E
2
0 3
1 2 3 4 5 & 7 8 9 10
Aitempt Number
KEY:
Person A m”l”ll Person B ﬁ
2.2.1 What was the slowest reaction time? (1)
222 Describe how the reaction time of Person B changed over the 10
attempts. (3)
223 Suggest a possible reason for the frend described In
QUESTION 2.2.2. (2)
224 What was the stimulus in this investigation? (1)
225 How would the reaction time of Person A have differed if he/she
had been under the influence of drugs during the experiment? (1)

(8)
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A man and his wife (Mr and Mrs Abrahams) were in a car accident. Neither
had any signs of having a brain injury. They were blindfolded and tested as
follows:

+ The fingertip of each patient was pricked with a pin.

s Each patient was asked to maove his or her hand.

The results are recorded in the following table.

Patient Observations

Mrs Abrahams | She felt pain from the pinprick but could not move her
hand.

Mr Abrahams | He did not feel pain from the pinprick but could move his
hand.

211 In relation to the observations made, explain what part of the

nervous system was most likely to have been affected by the car
accident in each case? Explain how you arrived at each of your
answers. (6)

21.2 If either patient had serious damage to the spinal cord at the neck,
what observations would you have expected? Explain your answer. (3)

2.1.3 Explain why patients in a vehicle accident should not he moved

until they have been given a neck brace (device used to support a
patient's neck and head). (3)
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Disorders of the CNS

Read the extract below.

A LINK BETWEEN CONCUSSION AND BERAIN DAMAGE

In 2002 a former American football player was found dead in his truck. The
doctor who handled the autopsy discovered that the football player had
severe brain damage and that his death was caused by repeated blows to the
head or repeated concussions. He called this disorder chronic traumatic
encephalopathy (CTE).

A more recent study was conducted which involved the brains of 165 people
who played football at high school, college or professional level. The study
found evidence of CTE in 131 of the brains.

[Adapted from www wikipedia.org and www theatlantic.com]

2.5.1 The part of the brain affected by CTE is the cerebrum.
State TWO possible symptoms of this disorder.
252 State ONE way in which the brain is protected.

253 Explain why CTE does not usually affect essential life processes
such as breathing or heart rate.

Read the following passage and answer the questions that follow.

(2)
(3)

Multiple sclerosis is an inflammatory disease in which the insulating covers of neurons
of the brain and spinal cord are affected. The immune system progressively destroys
the myelin sheaths of these neurons, affecting their ability to transmit impulses in the

central nervous system. The myelin sheaths harden over time and eventually the
neuron, and subsequently the entire nerve, is permanently damaged.

[Adapted from www.wikipedia.org and Life Sciences - The Answer Series]

3.2.1 Explain what is meant by the myelin sheaths of neurons and state
its role in the central nervous system.

3.22 Mention TWO possible causes of multiple sclerosis in humans.

3.2.3 What are the symptoms to look for in a person diagnosed with
multiple sclerosis?
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Human eye

1.4 The diagram below shows some parts of the eye.

Give the LETTER and NAME of the part that:
1.4.1 Contracts when looking at an object that is moving closer
14.2 Is affected when a person has cataracts

1.4.3 Regulates the size of the pupil
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1.5 The diagram below shows the structure of a human eye.

5 /A, F

B Y

C

D

E

Give the LETTER and the NAME of the part which:
1.5.1 Prevents internal reflection of light in the eye (2)
152 Contracts for near vision (2)
153 Focuses light onto the retina (2)
1.5.4 Becomes slack when one reads a book (2)
1.5.5 Controls the amount of light entering the eye (2)

(10)
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The diagram below represents a section through a human eye.

1.5.1

1.5.2

Give the LETTER and NAME of the part that:
(a) Regulates the amount of light entering the eye
(b) Contains a dark pigment that absorbs excess light in the eye

(c) Contains receptors sensitive to light
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Each diagram below represents parts of the human eye.

DIAGRAM 1

=

DIAGRAM 2

1.4.1 Give the LETTER and NAME of the part that:

(a) Contracts to change the shape of the lens

(b) Controls the amount of light that enters the eye

(c) Is protected by the conjunctiva

1.4.2 Study DIAGRAM 1 and DIAGRAM 2. What process is responsible
for the change in the shape of the part E?

1.4.3 Which diagram (1 or 2) represents the state of the eye when

a person is reading a book?

Downloag@dsep By mirY 8 auceza.com

(1)
(8)




14

Downloaded from gduresourceza.com

Study the diagram of a longitudinal section through a human eye below.

1.4.1
1.4.2

Label parts A, B and E.
Give the LETTER only of the part which:

(a) Protects the delicate internal structures
{(b) Transmits impulses to the cerebrum

(c) Becomes cloudy or opaque as a person gets older, leading to
decreased vision

(d) Contracts or relaxes when the distance of an object from the
eye changes
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The diagram below represents the structure of the human eye.

L

Structure of the human eye

Give the LETTER and the NAME of the part which:

1.4.1

1.4.2

1.4.3

1.44

1.4.5

Regulates the amount of light entering the eye
Supplies food and oxygen to the eye

Transmits impulses to the brain

Contains cones and is the area of clearest vision

Assists in the refraction of light rays
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The diagrams below show the changes that take place in the eye when
focussing on an aobject.

DIAGRAM I DIAGRAM I

1.4.1 Provide labels for parts A, B and D.

1.4.2 Write down the LETTER and NAME of the part that provides colour to
the eye.

1.4.3 Provide the term used to describe the shape of part labelled E.

1.4.4 Which diagram (I or Il) represents the eye of a person looking at an
object that is closer than six metres?

1.4.5 Is the refractive power of the lens smaller in Diagram | or Diagram 11?
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Study the diagram that represents the human eye and answer the
guestions that follow.

The Human eye

Write down the letter and name of each of the following.
2.2.1 Liguid that helps to keep the shape of the cornea.
2.2.2 Area where the clearest image is formed.

2.2.3 Part of the eye responsible for the colour of the eye.

2.2.4 Layer consisting of bloodvessels and a brown pigment.
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2.1 Study the diagram below showing a longitudinal section through an eye.

A longitudinal section through a human eye

211 Label parts 2, 3, 4 and 5 respectively. (4)
21.2 Name and describe the process that causes part 1 to dilate. (6)
213 State how the following defects can be treated to improve vision:

(a) Long-sightedness

(b) Astigmatism

(c) Cataract

(d) Short-sightedness (4)
(14)

Downloag@dsep By mirY 8 auceza.com




Downloaded from gduresourceza.com

3.1 Study the diagram of a longitudinal section through a human eye below.

3.1.1 Label parts A, B and E. (3)
312 State ONE function of part D. (1
313 Describe the mechanism that causes part C to become smaller. 2
3.14 State the significance of the mechanism described in

QUESTION 3.1.3. (2)
315 Describe accommodation in the eye for distant vision. E:)zj
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3.1 Study the diagram and answer the questions below

D
Section through the human eye

3.1.1 Labels parts A and C. (2)
3.1.2 Name and describe the process that causes part B to dilate. (4)
3.1.3 Explain why part D is called the blind spot. (2)
3.1.4 Describe the treatment for the following eye disorders:

(a) Cataracts (1)

(b) Astigmatism (1)

(10)
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2.3 The following diagram represents the structure of the human eye.

2.3.1

2.3.2

2.3.3

2.34

Identify parts:
(@ D
(b) E
() F

Give the LETTERS of two labelled parts involved in the refraction of light.

The muscle labelled A can go into spasm (a constant state of
contraction). Explain the consequence of this condition for distant vision.

Explain why shining a powerful laser beam directly into a person’s eye,
can result in the loss of vision.

Downloag@dsep By mirY 8 auceza.com
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vision. Study them and answer the questions.

A

3.5.1

3.5.2

353

3.54

Which lens (A or B) is adjusted to accommaodate distant vision?
Which numbered part regulates the amount of light entering the eye?

Which part can be damaged permanently if laser beams are directed
into the eye?

Explain how the changes from A to B were brought about.

Downloag@dsep By mirY 8 auceza.com




3.3

Downloaded from gduresourceza.com

Diagrams | and Il show a section through a portion of a human eye.
Study the diagrams and answer the questions that follow.

DIAGRAM | DIAGRAM I

3.3.1

3.3.2

3.33

3.34

Name the process in the eye when it changes from Diagram | to
Diagram II.

Describe THREE changes that occur during the process named in
QUESTION 3.3.1.

Which diagram (I or Il) represents the state of the eye when a person
is reading a book?

Explain why some people over the age of 40, tend to wear glasses
with convex lenses.
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The diagram below represents an eye defect.

Aqueous humour

2.31

232

233

234

235

2.3.6

Identify the eye defect represented in the above diagram.

Give ONE observable reason for the answer in QUESTION 2.3.1.
Explain the cause for the eye defect mentioned in QUESTION 2.3.1.
How does this eye defect affect the visual ability of the person?

State how this eye defect can be corrected.

Glaucoma is an eye defect caused by the poor drainage of the eyeball's
aqueous humour. Pressure builds up in the eyeball and the optic nerve

is damaged.

Explain why a person who suffers from glaucoma may either become
partially blind or fully blind.
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The diagram below illustrates how light refracted in the human eye leads to a
visual defect.

3.2:1 Identify part:
(@) B
(b) C
322 Name the visual defect that is illustrated in the diagram.
3.2.3 Describe the consequences of the visual defect in your answer fo

QUESTION 3.2.2.
3.24 Explain the consequences if the light rays were to fall on part A.

3.25 Explain TWO ways in which the lens is structurally suited to
perform its function.
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31 Study the following diagram of the eye.

& J
B s I
H
C
— G
c F
E .

3.1.1  Write the LETTER and the NAME of the region where the clearest
image is formed. (2)

312 Name the parts in the correct sequence through which light passes
in order to reach structure H.(Mentionthe letter from the diagram
and the name of each structure in your answer.) (3)

3.1.3 Describe the change that occurs in the structures labelled E, G and

J when focusing on a bird that is flying off into the distance. {7
(12)
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2.3 The diagram below represents the structure of the human eye.

Iris

2.3.1 State ONE function of part:

(@ A (1)
(b) C (1)
2.3.2 Nocturnal animals sleep during the day and are active at night.

Explain how part:

(a) B of nocturnal animals will differ from that found in animals

that are active during the day (2)
(h) € of nocturnal animals will differ from that found in animals
that are active during the day (2)
233 Describe how the iris controls the amount of light entering the eye
when a person is exposed to bright light. (4)
(10)
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3.3 Study the diagram and answer the questions that follow.

Structure of the human eye

3.3.1 Identify part E. (1)

3.3.2 While answering this examination paper certain changes are
necessary in the eye to let you focus on the letters on the paper
after looking at an object (e.g. a wall clock) about 6 meters from

your desk. What do we call this adaptation of the eye? (1)
3.3.3 Identify parts D and H in the diagram and briefly explain the role of
each part in the adaptation of the eye that is referred to in
QUESTION 3.3.2. (4)
(6)
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2.2 Study the following diagram and graph on the human eye and answer the
guestions that follow.

Section through the human eye

Graph of clarity of image and areas of retina

Relative clarity of the
image

1 2 3 4
Areas on the retina

221 Provide the LETTER and NAME of the structure represented above

that is
(a) transparent and elastic. (2)
(b) responsible for controlling the amount of light entering the eye. (2)
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222 (a) Which number (1 to 4) on the graph represents G on the

diagram? (1)

(b) Explain your answer to QUESTION 2.2.2(a) above. (3)

223 Explain how structure F is suited to its function. (2)
224 Give the number (from the graph) and name of the area on the retina

that has no rods and cones. (2)

(12)

Downloag@dsep By mirY 8 auceza.com




2.3

2.3.1

2.3.2

2.3.3

2.34

2.3.5
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Study the diagram and the graph below and answer the questions that follow.

Section of the human eye

Graph of clarity of image and areas on retina

}

N

1 2 3 4
Areas on the retina

Relative clarity of the image

Explain ONE way in which part B is suitable for its function.

Explain how and why the part labelled A makes adjustments when
a person moves from bright light into a dark room.

Which NUMBER (1-4) on the graph represents C in the diagram?
Give a reason for your answer to QUESTION 2.3.3.

Name the part of B in the diagram which corresponds to number 2
on the graph.
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The diagram below represents a typical Snellen chart that is used to estimate

visual acuity (ability o see clearly). The extract explains how a Snellen chart
is used.

Line Visual
number acuity ratio

E : 1 6/60

I' P 2 6/30
T O Z 3 6225
LPED 4 6/15
PECEFYED 5 6/12
EDFCZP 6 6/9

FELOPZD [ 6/7,5
DEFPOTEC 8 6/6

L EF o®» FeT
TP FLET E RS

L O A

A person, whose visual acuity is being tested, stands 6 m away from the
chart. One eye is covered and he/she reads the letters of each row out loud,
beginning at the top. The smallest row that can be read accurately indicates
the visual acuity in that specific eye.

Visual acuity is expressed as a ratio and the line designated 6/6 is the
smallest line that a person with normal acuity can read at a distance of 6 m.

When a person is having his/her visual acuity tested to obtain a driver's

licence, special equipment is used that can present the lefters in different
patterns, arrangements and sizes.
[Adapted from www. wikipedia.org

3.2.1

3.2.2

A person is only able to read accurately to the end of line 5 on the
Snellen chart.

What is his/her visual acuity ratio?
Explain ONE reason why the special equipment, which can present

different patterns, arrangements and sizes of letters, is used when
testing eyesight for a driver's licence.
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Some clinics have half-size charts that must be read at a distance
of 3 m instead of 6 m.

Describe the process that occurs in the eye to ensure that the
letters of the chart are in focus at 3 m. (4)

(7)
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2.1 The diagram shows two eyes (X and Y) focused on objects (represented by
arrows) at different distances from the eye. Objects A and C were 3 metres
away from the eye. Objects B and D were 8 metres away from the eye.

NB: The diagrams are not drawn to scale

Object A

3 m away

from the
Eye X eye

Object C

EyeY

Object B

8 m away
from the
eye

Object D

2.1.1  Write down the LETTER ONLY of the object that:

(a) Eye Y isfocusedon

(b) Eye Xis focused on

21.2 (a) MName the eye defect which results from the inability of the Eye Y

to focus on Object D.

(b) MName the type of lens used to rectify the defect mentioned in

QUESTION 2.1.2(a).

2.1.3 Name and describe the process that allows Eye Y to form a clear image

on the retina.
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Topsie did an investigation to determine the effect of distance on the
curvature (thickness) of the lens of the human eye.

She sat in a well-lit room.

She covered her one eye with an eye patch.

A pencil was held in front of her uncovered eye for 10 seconds.

She focussed on the pencil until a clear image could be seen and at the
same time the curvature of the lens of her eye was measured with an
optical instrument.

The pencil was then moved to different distances from the eye and the
curvature of the lens of the eye was measured each time.

The results of the investigation are shown in the table below.

4.1.1

412

413

414

415

DISTANCE OF THE CURVATURE OF
PENCIL FROM THE LENS OF
THE EYE THE EYE
(cm) {mm)

10 4.0
20 3,6
30 3,2
50 2,9
100 2.7
150 2,6
200 2,6

In this investigation:
(a) Which is the dependent variable?
(b) Which is the independent variable?

State TWO factors that must be kept constant during the
investigation.

Explain why the factors named in QUESTION 4.1.2 must be kept
constant.

Describe the relationship between the distance of the pencil from
the eye and the curvature of the lens of the eye.

Name TWO structures in the eye that are responsible for the
changes in the curvature of the lens.
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An
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experiment was performed by a student to determine the effect of

distance on the curvature (thickness) of the lens of the human eye.

2.2.1

222

223

224

225

226

The student sat at the end of a wooden desk in a well-lit room.

A 2 m measuring tape was stretched from one end of wooden desk to the
other.

The student covered the student’s one eye with an eye patch.

A pencil was held in front of the student's uncovered eye for 10 seconds.
The student focussed on the pencil until a clear image could be seen and
at the same time the curvature of the lens of the student’s eye was
measured with an optical instrument.

The student repeated the previous step by placing the pencil at various
distances from the student’s eye.

The student recorded all the data in a recording.

e

Formulate a hypothesis for the investigation.

State TWO factors that should have been kept constant during the
investigation.

State ONE way in which the reliability of the investigation can be
improved.

Describe how the curvature of the lens will change as the pencil is
placed further away from the eye.

If this person is unable to see the pencil when it is placed closer to
the eye:

(a) Name the disorder that the person is suffering from.

(b) State ONE way in which the disorder mentioned can in
QUESTION 2.2.5(a) can be treated.

Name the part of the eye that regulates the amount of light entering
the eye to enhance clear vision.
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In an investigation a learner was asked to put a cotton thread through the eye
of a needle 10 times with both eyes open and then with only the right eye
open. This was done under the same light intensity and at a distance of 50 cm

from the eyes.

The results are recorded in the table below.

TIME TAKEN TO THREAD THE NEEDLE
in seconds (s)
Attempts Two eyes open Only right eye open
1 12 38
2 12 35
3 10 37
4 11 36
5 9 34
6 9 33
7 10 30
8 8 31
9 7 29
10 7 28

2.21 Apart from the factors mentioned, state TWO other factors that had

to be kept constant during the investigation.

222 State a general conclusion that can be drawn for the results above.

223 Give a reason why more than one attempt was made in this
investigation.

224 Describe the changes that would take place in the eye if the

distance hetween the needle and the eye were reduced from

50 cm to 20 cm.
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2.3  The following diagram shows two frontal views of an eye. Study the diagram
and answer the following questions.

View 1 View 2

A B C
2.3.1 Provide labels for parts A, B and C. (3)
2.3.2  What has caused the changes shown from view 1 to view 27 (1)
233 Describe how this change was brought about. (3)
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An experiment was conducted to investigate the diameter of the pupil to
change in light intensity. An electric lamp was placed at various distances
from the face of a person as displayed in the diagram below. Study the
diagram and the table of data below to answer the questions.

2.3.1 Suggest a possible hypothesis at the start of the investigation.
2.3.2 Which TWO factors should be kept constant during this investigation?
2.3.3 Identify the:

(a) independent factor

(b) dependent factor

The table below shows the diameter of the pupil when the light was placed at
various distances from the person’s face.

Position of the lamp Diameter of the pupil (mm)

1 1,2

1,8

24

3.0

3,6

4.2

|| |w|M

4.8

234 Based on the available data would you accept, or reject the initial

hypothesis?

235 What conclusion can be deduced from the available data?
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2.3.6  Suppose the lamp was moved from position 7 to position 2.

Describe the mechanism that caused the change in the diameter of

the pupil. (4)
2.3.7 Name the process mentioned in QUESTION 2.3.6. (1)

2.3.8 Plot a bar graph to represent the data gathered during this
investigation. (8)
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23 The graph below indicates the changes in diameter of the pupil of the
human eye.

Changes in pupil diameter over time

|
]

m
.
L 2
L 4
L 4

o
n

N oW e
&
L 4
*

—
]

Diameter of pupil (millimetres)

o
L

0 5 10 15 20 25 30 35 40 45 50 55 60
Time (seconds)

2.3.1 Which structure in the human eye is responsible for the changes
indicated in the graph? (1)
2.3.2 During which period of time was the person moving from dim light
to bright light? (1)
2.33 Describe the changes that took place in the eye that led to the
diameter change indicated from 30 to 35 seconds. (3)
2.34 Draw a labelled diagram of the front view of the eye to show the
exact size of the pupil at 20 seconds, as indicated in the graph. (4)

(9)
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Jabu took part in an experiment on the eye's response to light. A lamp was
placed at seven positions from Jabu's face. The diameter of Jabu's pupil was
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measured at each position.

The results are shown in the table below.

221

222

POSITION OF THE
LAMP

DIAMETER OF THE PUPIL
(mm)

1.2

1.8

2.4

3.0

3.6

4.2

=~ | O | WP | =

4.8

(&)  Atwhich position was the lamp furthest from the eye?

(b)  Explain your answer to QUESTION 2.2.1(a).

When the lamp was moved from position 1 to position 2, describe
the mechanism that caused the change in the diameter of the pupil.
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When a person moves from bright light into almost total darkness, he is
temporarily blinded. After a few minutes, the rod cells in each retina respond
and he can see fairly well. His eyes are now dark-adapted. When he returns
to bright light he cannot see clearly for a short period until the cone cells in
each retina respond. Then he can see properly again and his eyes are now
light-adapted.

The degree of sharpness of detail seen by an eye is called its visual acuity.
The graph below shows the visual acuity of a dark-adapted and a light-
adapted eye.

Poir|1t Y
Light-adapted eyes
Region X

Dark-adapted eyes

|

-+

Increasing relative acuity of vision

Side of eye Yell|ow Side of eye
spot

L J

&

Retina

2.3.1 Explain the difference between a light-adapted and a dark-adapted
eye.

232 In which type of eye is the relative acuity (sharpness) of vision the
greatest at the:

(a) Yellow spot
(b) Side of the eye at point Y
2.33 Identify region X on the graph.

2.34 Give the reason why the acuity of vision for both types of eye is
Zero at region X on the retina.
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During a national census done in 2010 in a certain country, information was
gathered on the number of people in the population who suffer from different
eye diseases/disorders. The total population of this country was 142 million.

The results are shown in the table below.

NUMBER OF PEOPLE
TYPE OF EYE DISEASE/DISORDER (millions)

Macular degeneration (retina cells die) 2.1

Glaucoma (increased pressure in the eyeball) 2,7

Diabetic retinopathy (decreased blood flow to the 7.6

retina)

Cataracts 244

Short-sightedness 34,1

Long-sightedness 14,1

2.2.1 Which eye disease/disorder is the least common in the population?

222 What percentage of the population is suffering from
long-sightedness? Show ALL your working.

223 Draw a bar graph to represent the number of people in the
population that suffer from cataracts, short-sightedness and
long-sightedness.

224 Which eye disease/disorder in the table is:

(a) The result of the lens becoming cloudy or cpaque

(b) Found in people that are able to see nearby objects clearly,
while distant objects are blurred
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Human ear

The diagrams below representapart of the human ear and a part of the human
central nervous system

Structure of a part of the human ear and a part
of the human central nervous system

141  Write down the LETTER of the part of the brain / ear that __.

(a) controls breathing.
(b) balances air pressure between the outer and inner ear.

142 Give ONE function of the parts labelled ..

(a) B
(b) C
143 (a) Name the endocrine gland found at the base of the brain
labelled G.
(b) Name the hormone that this endocrine gland secretes,

mentioned in QUESTION 1.4 .3.(a), which changes the empty
Graafian follicle to a yellow mass tissue.
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The diagram below represents the middle ear of humans.

1.3.1

1.3.2

1.3.3

B
A
c
D
E
Identify part:
@ A
(b) B
(c) C

Give the LETTER of the part that absorbs sound waves to prevent
an echo.

Give the LETTER and the NAME of the part that may become
blocked when infected, which may result in temporary hearing loss.
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(4)

1.5 Study the diagram below and answer the questions that follow.

The human ear

Write down the letters of the part that ....

has receptors for balance. (
transmits impulses to the brain. (
equalises pressure on either side of part B. (
(
(

PRSP Y T ¥
PN =

amplify vibrations to the oval window.
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Study the diagram below showing a portion of the human ear and answer the
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questions that follow.

Portion of the ear

2.1.1

21.2

21.3

214

Provide labels for parts A, C and D, respectively.
State ONE function for parts B and D, respectively.

How are parts A and C together suited for the amplification of
sound?

Explain what would happen if part E is blocked with mucus.
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The diagram below represents parts of the human ear.

24.1

242

243

Identify parts:

Explain how parts A and D together are adapted to amplify sound.

State ONE advantage of the middle ear being filled with air.
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The diagram below shows a cross section through the human ear.

241

242

243

Identify part:
(@) B
(b) €

What does structure A consist of?

Explain what would happen if structure D had a hole in it.
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The diagram below represents a part of a human ear.

2.1.1 Identify part:

(@) A

(b) D
2.1.2 Name the receptors that are found in part B.
2.1.3 Explain the consequence to the human body if:

(a) Part C is damaged

(b) Part A becomes hardened

Explain why people with middle-ear infections are usually advised not to travel
by aeroplane.
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The diagram below represents a part of the human ear.

2.1.1

Identify part:

Explain the result if part A is blocked.

Describe how part D, the semi-circular canals, plays a role in
maintaining balance when the body changes speed and direction.

Downloag@dsep By mirY 8 auceza.com

(5)
(12)




2.3

The following diagram shows the membranous labyrinth of the inner ear.
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Study the diagram and answer the following questions.

2.3.1

23.2

233

234

Provide lahels for parts A to F.

Name the stimulus which is converted to an impulse by hair cells in

each of the following:

(@)
(b)

(c)

part labelled B.
part labelled C.

part labelled E.

How is part F, protected?

Name the region of the brain that interprets impulses that arise

from the:

(@)
(b)

part labelled C.

part labelled E.

Downloag@dsep By mirY 8 auceza.com




3.4

Downloaded from gduresourceza.com

Study the following diagram and answer the questions that follow.

3.4.1

342

343

344

Give a caption for the diagram above.
Provide labels for structures A and B.
Structure labelled D may become blocked when a person has a
throat infection. Explain why it would be dangerous for such a

person to go skydiving.

Explain how structures C and E contribute to the amplification of
sound.
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3.5 The diagram below illustrates parts of the human ear.

Human ear

3.5.1 State the function of part C. (1)

3.5.2 Describe the sequence of events that occur in the hearing process once
part B vibrates. (4)

3.5.3 Explain the consequence for hearing if a wax plug is formed against part A.  (3)

(8)
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The diagram below shows the longitudinal section of a human ear.

3.3.1

3.3.2

3.3.3

3.34

Give the letter of the part that absorbs extra pressure/vibration set up
in the cochlea.

A surgeon place a tube called a “grommet” into the structure marked A.
Once in place the child should not go swimming. Explain this
instruction.

Explain the significance of the positions of the structures labelled B.

Name the tube connecting the middle ear to the throat and explain what
role it plays regarding pressure in the ear.
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Study the diagram of the human ear below.

A Semi-circular

3.4.1

342

343

344

345

Identify:
(a) B
(b) D

Which part of the brain will receive impulses from part C?

Describe the role of the semi-circular canals in maintaining
balance.

Describe how an increased production of mucus in the nose and
throat may lead to the bursting of part E.

Explain why fusion of the structures at A may lead to hearing loss.
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The diagram below represents the structure of human inner ear.

2.3.1 Identify the receptors A and B.

2.3.2 Describe how balance and equilibrium is maintained by the human
body.
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The diagram below represents certain sections of the human ear.

3.3.1

3.3.2

3.3.3

3.34

3.3.5

Identify parts labelled B, D and F.
State the function of C.

Which labelled part encloses sensory cells that convert pressure waves
to sensory impulses? (Give the letter only.)

Explain the effect of excessive accumulation of mucus blocking part A,
due to severe infection.

Explain the consequence of an inflammation of part E.
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22 Describe the path followed by a sound wave from its source to the cochlea in

the human ear. (6)
24 Describe how balance and equilibrium is maintained by the ear when

a person changes his/her speed and direction. (5)

3.4  Describe the mechanism by which the person, a tight-rope walker, in the diagram
below is able to maintain balance using his / her ear.

(7)
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ESSAY

QUESTION 4

A crab nips Thando’s toe while he is paddling in a rock pool. Although he does not
see the crab, he immediately pulls his foot away.

Describe the sequence of events that allowed him to respond immediately, as well as
the significance of this quick response. Also, describe the neural pathway which will

enable him to see the crab.

Content: (17)
Synthesis: 3

QUESTION 4

A large spider fell on the lap of a person who was reading a book under a tree. The
person dived out of the chair with a loud scream before running away at a high
speed to a safer place.

State what is meant by reflex action and describe how the reflex action functioned
in order for the person to react quickly. Also explain how the adrenalin helped the
person to react quickly as stated ahove.

Content: (17)
Synthesis: (3)

QUESTION 4

State the difference between a reflex action and a reflex arc. Describe the functioning
of a simple reflex action, using a suitable example. Mention in your description the role

of each component of the reflex arc.

Content: (17)
Synthesis: (3)
(20)

QUESTION 4

Explain how a person hears the sound of a dog growling and is able to respond
rapidly to the touch of its nose on his/her leg.

Content: (17)
Synthesis:  (3)
(20)
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QUESTION 4

The nervous and endocrine system helps to protect the human body. Use ONE suitable
example in each case to describe how this is achieved through a reflex action and by the
hormone adrenalin.

Content: (17)
Synthesis: (3)
(20)

QUESTION 4
Plants and animals are both able to sense and respond to light.

Explain how plant stems respond to unilateral light and describe the path taken by light
through the human eye until it is converted into an impulse.
Content: (17)
Synthesis: (3)
(20)

A hall was hit 50 m high during a day-night cricket match. Amla ran very fast to position
himself under the ball and caught it against the bright flood light.

Describe the changes that occurred in Amla’s eyes while he focused on the ball as it
reached his hands and describe the changes that occurred when he looked at the bright
light. Also explain the role of adrenalin in enabling him to run fast.
Content: (17)
Synthesis: (3)

QUESTION 4

A man was accidentally locked in a cool room in which the temperature was 8 °C.
He was only released after six hours when a co-worker heard his cries for help.

Describe how his body maintained his temperature at 37 °C and how his co-worker
heard his cries for help.

Content: (17)
Synthesis: (3)
(20)

QUESTION 4

4.1 Both humans and plants are able to respond to external stimuli. Hearing occurs
in humans followed by instant turning of the head to inspect the source of sound.
Describe how this process occurs in humans. In your essay also describe how
plants respond to unilateral light stimulus.
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QUESTION 4
Describe the role of the ear in hearing and the maintenance of balance.

Content:  (17)
Synthesis: (3)

QUESTION 4

A goalkeeper in a soccer match prevented a goal from being scored when he dived to
his right after the ball was kicked towards him. Just before he dived, he heard his
team-mate shout, "your ball'.

Describe how his eyes adjusted to see the ball as it travelled towards him and describe
how he heard his team-mate and maintained his balance as he dived to save the ball.

QUESTION 4

Nontobeko had been walking in the desert, without water, for two days, when she
suddenly heard a sound behind her. She turned her head and saw a snake coming
towards her. She became scared and turned around to run away. As she was running,
she tripped and fell.

Describe how her body regulated water content during the two days and describe how
her balance would have been restored after she fell down.
Content: (17)
Synthesis: (3)
(20)

QUESTION 4

Nontobeko had been walking in the desenrt, without water, for two days, when she
suddenly heard a sound behind her. She turned her head and saw a snake coming
towards her. She became scared and turned around to run away. As she was running,
she tripped and fell.

Describe how her body regulated water content during the two days and describe how
her balance would have been restored after she fell down.
Content: (17)
Synthesis: (3)
(20)
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