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READ THE FOLLOWING INSTRUCTIONS CAREFULLY.

l. This test consists of 45 items. You will have I hour and 30 minutes to answer them.

In addition to this test booklet, you should have an answer sheet.

Do not be concerned that the answer sheet provides spaces for more answers than there are

items in this test.

Each item in this test has four suggested answers lettered (A), (B), (C), (D). Read each item
you are about to answer and decide which choice is best.

On your answer sheet, find the number which corresponds to your item and shade the space

having the same letter as the answer you have chosen. Look at the sample item below.

Sample Item

Which of the following metal atoms is present

in a haemoglobin molecule? Sample Answer

(A) Iron
(B) Copper
(C) Calcium
(D) Magnesium

The correct answer to this item is "lron", so (A) has been shaded.

6. If you want to change your answer, erase it completely before you fill in your new choice.

7 . When you are told to begin, turn the page and work as quickly and as carefully as you can.

If you cannot answer an item, go on to the next one. You may return to that item later.

8. You may do any rough work in this booklet.

9. Figures are not necessarily drawn to scale.

10. The use of non-programmable calculators is allowed.

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD
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1. Which of the following are products of photophosphorylation?

I. ATP
II. ADP
III. NADP
IV. NADPH

2

(A)
(B)
(c)
(D)

I and III only
I and IV only
II and III only
III and IV only

I

Item 2 refers to the follor.ving diagram which outlines the events of the Calvin cycle

UI
Starch

IV

Which of the stages labelled I-lV on the diagram represents the stage at which carbon dioxide is
incorporated into the cycle?

(A)
(B)
(c)
(D)

.,

I
il
ilI
ry

GP(PGA)

Tliose
Phosphate

Hexose
Phosphate

RuBP
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Item 3 refers to the following diagram which shows the structure of a chloroplast

3. The photosystems are located in the structure labelled

(A)
(B)
(c)
(D)

w
x
Y
Z

w
x
Y
Z

4 On a warm, sunny day, photosynthesis is
limited by

Item 5 refers to the following schematic
diagram which summarizes the main steps
in glycolysis.

IV

At what stage does oxidative
phosphorylation occur?

(A)
(B)
(c)
(D)

temperature
light intensity
oxygen availability
carbon dioxide availability I

II

5

(A)
(B)
(c)
(D)

I

II
III
IV

Glucose

Fructose-6-phosphate

Triose phosphate Tiiose phosphate

Pyruvate
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Item 7 refers to the following experimental
setup.

A
I cm3 syringe

B

Plastic or metal cege
containing germinating
seeds

Filter paper rolled
to form a wick

Potassium hydroride Capillary U-tube Potassium hydroxide solution
solution plus water containing coloured
to equal the volume oil
of the seeds in the
other tube

After 30 minutes, thefluid in the manometer
would MOST likely

Which of the following molecules are

products of the Krebs cycle?

NAD*
FADH
ATP

(A)
(B)
(c)
(D)

I and II only
I and III only
ll and Ill only
I, ll and Ill

(A)
(B)
(c)
(D)

rise at X
rise at Y
drop at Y
not move

Which of the following pairs of statements
correctly distinguishes between energy flow
and nutrient cycling in ecosystems?

86

I.
II
III

7

Energy FIow NutrientCycling

(A) Occurs through
an ecosystem

Occurs within an

ecosystem

(B) Driven by
photosynthesis

Driven by
respiration

(c) Driven by
respiration

Driven by
photosynthesis

D( ) Occurs within
an ecosystem

Occurs through
an ecosystem

022070lI|CAPE20l7 '4r
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and insects

Decomposition

Air

water
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Item 9 refers to the following simple diagrammatic representation of a nutrient cycle

o
@

@

o
Which of the stages, labelled 1 ,2,3 and 4, is critical for nutrient cycling in ecosystems?

(A)
(B)
(c)
(D)

10. When a species plays a role in its community, it is said to be in its

9

I

2

3

4

(A)
(B)
(c)
(D)

ll

I.
lt.

III.
IV.

(A)
(B)
(c)
(D)

Which ofthe following represent limitations of using pyramids of energy to describe relationships
between trophic levels in ecosystems?

habitat
population
ecosystem
ecological niche

A single grass plant has the same status as a tree.
It requires combustion of representative samples which may be time-consuming.
It may be difficult to assign a species to one trophic level, for example, omnivores
True pyramid shapes are not always obtained as some may be inverted.

I and II only
I and III only
Il and III only
II, III and IV only
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12.

13

(A)
(B)
(c)
(D)

(A)

(B)

16

t7

(A)
(B)
(c)
(D)

Which of the following is NOT a

conservation method used to maintain
biodiversity?

The active uptake of many ions occurs at

the roots of green plants. If the respiratory
enzymes ofthe roots ofa plant are poisoned,
at which of the following tissues of the
roots would the movement of ions be totallv
stopped?

Which of the following BEST refers to a

dynamic ecosystem?

Sperm bank
Botanic garden

Protected reserve
Genetic engineering

A species of butterflies feeding on
a specific flower in the rainforest

A community of fish species in a
swamp remaining unchanged for
years

Pioneer species interacting with
their environment to colonize an

area
The interaction between different

species in an environment

Removal of CO, from the
atmosphere by plants

Sustaining environmental services
for future generations

Foreign exchange brought into the
country through tourism

Reduction in the loss of nutrients in
topsoil in forested areas during
heavy rainfall

Sustainable management of
woodlands

The practice of monoculture
A decrease in biodiversity
The release of exotic species into

an area

Xylem
Epidermis
Endodermis
Cortex parenchyma

(D)

t4

(A)

(B)

(c)

(D)

l5

(A)

(B)
(c)
(D)

Which of the following is regarded as a

direct value derived from biodiversity
conservation?

Which ofthe fol lowing diagrams does NOT
represent a xylem vessel?

(A) (B) (c) (D)

otr

:
(c)

Which of the following contributes to the

stability of an ecosystem?

a
0
a

I
O
O

a
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Items 18-19 referto the following electron
micrograph of a sieve tube.

Item 20 refers to the following diagram ofa
longitudinal section of a mammalian heart.

(t

Which of the following is true for the
structure labelled X?

(A)

TV

I

."ffi.. II
III

FH f:!

ffiI;i&'
e*XtS
&r*-

rg{

20

(B)

(D)

21. A pulse is due to

(A)
(B)
(c)
(D)

Receives impluses from the brain
to initiate contraction ofthe atria

Delays impulses for a fraction of a
second before they travel down
into the ventricles

Separates the right ventricle from
the left ventricle

Conducts impluses very rapidly to
the base of the ventricles

t,

f+r

Which of the following labelled structures
is responsible forthe provision of nutrients
to the sieve tube element?

(A)
(B)
(c)
(D)

Which structure is associated with peripheral

cytoplasm?

(A) I

(B) rr
(c) III
(D) IV

(c)
l8

I
II
III
IV ventricular systole

arterial systole
ventricular diastole
arterial diastolel9
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Items 22-23 refer to the fo llowing photomicrograph of cells from a human blood smear.

Which of the photomicrographs labelled I,
II, III and IV shows a neutrophil?

(A) I
(B) rr(c) rrr
(D) rv

23. The cell labelled I is MOST likely

(A) a platelet
(B) a monocyte
(C) a lymphocyte
(D) an erythrocyte

l,i

:J

I

I IvIUII

)1

I

-\
1
I

..:

24.

25.

(A)

(B)

(c)

(D)

Which of the following explains the
physio Iogical signifi cance ofthe Bohr effect
in mammalian muscle?

Which of the following is NOT a properry
of hormones?

(A) Hormones travel in the bloodstream
to the target organ.

(B) A large amount of hormones must
be secreted to produce desired
effects.

(C) Hormones are secreted by ductless
glands which have a rich supply
of blood.

(D) Hormones have their effects at sites
different from where thev are
produced.

The first stage in the removal of excess
amino acids is their oxidation to ammonia.
This is subsequently fed into the ornithine
cycle to produce urea. These processes
tike place in the

Myoglobin releases oxygen more
rapidly to respiring cells.

Higher carbon dioxide partial
pressures favour unloading of
oxygen from haemoglobin.

Myoglobin becomes fully saturated
at lower oxygen partial pressures.

Haemoglobin becomes fully
saturated at lower oxygen partial
pressures.

26

21Which of the following are NOT regulated
by a negative feedback mechanism?

(A) Heart rate and blood pressure
(B) Water balance and blood pH
(C) Labour during birth and action

potential
(D) Blood glucose concentration and

body temperature

(A)
(B)
(c)
(D)

liver
lungs
kidneys
pancreas

02207010|CAPE2017 .q
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28 The target cells of the antidiuretic hormone
are cells of the

Item 32 refers to the following table which
summarizes statistical data recorded for
HIV infections in Country X during the
period 2004 to 2005.

Year Population
Number

Numberof People
Living with HIV

2004 456 600 5000

2005 456 600 5600

What is the incidence rate of HIV during'
the period 2004 to 2005?

(A)

(B)

(c)

(D)

loop of Hen16 and distal convoluted
tubule

glomerular capillary and renal
capsule

proximal convoluted tubule and
collecting duct

collecting duct and distal
convoluted tubule

32

Item 29 refers to the following diagram of
a neurone in the human nervous system.

Which of the following types of neurones
is represented in the diagram?

(A) Inter-neurone
(B) Motor neurone
(C) Sensory neurone
(D) Relay neurone

Which of the following concentrations of
K* and Na* create a resting potential across
an axon membrane?

A highly malignant tumour linked to
ultraviolet radiation is a

(A)
(B)
(c)
(D)

0.012%
0.13%
l2Yo
130

29

30

31

(A)
(B)
(c)
(D)

sarcoma
melanoma
lymphoma
papilloma

Inside Axoplasm Outside Axoplasm
(A) High K* Low Na*
(B) High K. High Na*
(c) Low K' Low Na*
(D) Low K* High Na*

02207010tcAP82017 .4
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Item 33 refers to the following graph which shows the mortality rates for a group of men suffering
from lung cancer for the period 1950 to 1990.

10 000

I

50-54

45-49

100 40-44

1950-54 1955-59 t960-64 196s-69 1970_74 1975-79 1980_84 198s_89

Period (years)

Based on the trends observed, if a group of men ages 60-64 was measured over the same period,
it could be predicted that mortality rates for lung cancer would MosT Iikely be

(A) the same at 1000 deaths per million
(B) lower than those for men between ages 40 and 44
(C) higher than those for men between ages 50 and 54
(D) fluctuating between 400 and 600 deaths per million

34. The role of complement in the immune system is to

(A) release histamines
(B) enhance phagocytosis
(C) suppress T-helper cells
(D) release antigens from microbes

a

a0
q)
OD
6!

6t
q)

I
I

o
0)
hD

0
c

GI

o
z

33
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Item 35 refers to the following diagram of
an antibody molecule.

u

Which of the following combinations
correctly identifies the labelled regions?

Which of the following is NOT an
appropriate definition of the immune
response?

(A) lnvolves specific and non-specific
responses which attempt to
des(roy an invading pathogen

(B) Any response of the immune
system to an antigenic stimulus

(C) Adverse effects on the functioning
of the immune system due to
allergens

(D) Involves responses that allow the
body to distinguish self from
non-self

A characteristic of memory B-cells is that
they

(A)
(B)

survive a few days in blood plasma
remain in the blood, tissue fluid and

lymph for many years
directly reduce the symptoms

associated with an infection
produce many different antibodies

in response to infection by one
antigen

(c)

I

36.

37
35.

(D)

I II
(A) Hinge region Heavy polypeptide

chain
(B) Antigen binding site Chain of

molecules
sugar

(c) Heavy polypeptide
chain

Light polypeptide
chain

(D) Hinge region l/alable region

02207010tcAP82017 \4
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Item 3g refers to the following graphs each showing the level of antibodies over a period of time

in response to an infection.

g

E

tr

I il
o)

q)

q)

€)

38.

Time fime

IV
III

c)
q)

Time Time

Which of the graphs above BEST represents the immune response of a person who contracted

a secondary infection for the same pathogen?

(A)
(B)
(c)
(D)

€
!;56)

E

tr

I
II
III
IV

39. Monoclonal antibodies are

(A)
(B)

(D)

clones of B-cells grown in culture
a group of antigens for a particular

disease

malignant cells capable of cloning
themselves

purified antibodies produced in

response to a sPecific antigen

(c)

02207010/CAPE 2ol7 
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Item 40 refers to the following diagram which shows a typical pregnancy testing kit.

Absorbent pad to be
moistened with urine

Coloured lines appear here
to confirm pregnancy

40. Which of the following complexes is responsible for producing coloured lines?

(A) Monoclonal antibody - urine complex
(B) Monoclonal antibody - HCG complex
(C) Monoclonal antibody - HCG - latex complex
(D) Monoclonal antibody - latex - urine complex

Category BMI Range (kg m")
I Underweight r 6.s-1 8.5

II Normal 18.6-24
III. Overweight 25-30
IV. Obese >30

Item 41 refers to the following table of BMI
values for individuals.

John is 1.7 mtall and weighs 95 kg. Which
ofthe categories labelled I, II, III and IV in
the table BEST describes John?

Which ofthe following methods are MOST
likely to be effective in controlling the
spread of HIV?

42

II

Provision of sterile needles by
health centres for drug users

Public education programmes
sensitizing pregnant HIV positive
women of the need for medical
advice in reducing the chances of
their babies contracting HIV

Distribution of information on
methods of birth control which
may also give some measure of
protection against contraction of
HIV

I and II only
I and III only
II and III only
I, II and III

4t

(A)
(B)
(c)
(D)

I
II
III
IV

III

(A)
(B)
(c)
(D)

02207010/cAPE 2017
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Items 43-44 referto the following diagram 45

which shows the structure of the human

immunodeficiencY virus (HlV)

The parts labelled P and S are

P S

(A) RererlgtrqllgtrPtse- RNA

(B) ReversetranscriPtase DNA

(c) RNA polymerase RNA

(D) RNA polymerase_ DNA

Which of the following is NOT'a
consequence of long-term use of alcohol?

(A)
(B)
(c)
(D)

Dehydration of brain cells

Demyelination of nerve cells

lmpaired nervous transmissions

Reduced inhibition and imPaired
judgement

a

RP

s

43.

44 Which part would MOST likelY be of
importance in producing a vaccine for the

virus?

(A)
(B)
(c)
(D)

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST'
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