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1 Which pair of organelles has internal membranes?

A

B
c
D

chloroplasts and mitochondria

chioroplasts and nuclei

mitochondria and ribosomes

nuclei and ribosomes

2 Pancreatic tissue from a freshly killed mouse was removed. It was placed in a warm
isotonic saline and radioactively labelled amino acids were added. Samples of the
tissue were later removed, sections cut and the sites of radioactivity determined at
regular intervals.

Which of the following represents the order in which radioactivity appeared in the

organelles?
first > last
A rough endoplasmic .
cytoplasm reficultim Golgi apparatus
B ] rough endoplasmic
cytoplasm Golgi apparatus reticulum
C . smooth endoplasmic
Golgi apparatus reticulum cytoplasm
D rough endoplasmic smooth endoplasmic
. - cytoplasm
reticulum reticulum

For questions 3 and 4, refer to the diagram, which represents the lock and key hypothesis
in an enzyme catalysed reaction.

o0 w >»

2,
4

T

lock key
T S
T u
S T
S U

™

Identify from the diagram which letter represents the lock and which the key.

[Turn over



3

If the amount of substance S is in excess, which of the following is true?

A

B
C
D

More V and W will be formed.

T will hydrolyse into a simple malecule.

More V and W will combine to form a larger molecule.

The excessive amount of S will slow down the rate of the reaction.

When investigating the rate of reaction of the enzyme lipase on the hydrolysis of fats,
the pH must be maintained at an optimum to prevent the lipase denaturing.

What is the reason for this?

A

B
C
D

The addition of water molecules produced by hydrolysis increases the pH.
The products of hydrolysis decrease the pH.

The products of hydrolysis increase the pH.

The removal of water molecules used in hydrolysis decreases the pH.

A small group of students were investigating the diffusion of molecules across
membranes using a ‘model cell’, as shown below.

| —'modet cell’

14— ‘extracsllular fiuid’

‘cytoplasm’ (solution
—— confaining starch

Biochemical tests were used to identify the types of molecules present.

A tick (V) represents a positive result.

Which of the rows, A to D, shows the correct results for the ‘cytoplasm’ at the beginning
of the experiment and the ‘extracellular fluid’ at the end of the experiment?

Benedict’s test Biuret test lodine test
‘cytoplasm’ ‘extracellular | ‘cytoplasm’ | ‘extracellular | ‘cytoplasm’ | ‘extracellular
fluid’ fluid’ fluid’
A N y y
B v v v J
c v N J N
D v v v
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4

Cylinders of potato tissue were placed in different concentrations of a sugar solution.

The graph below shows the percentage change in length of the tissues over a fixed
period of time

10
change 4
inlengtht% 2
0
-2
-
-5
0.0 02 04 06 0.8

concentration of salt solutiory mol

Assuming that the water potential of red blood cells is similar to that of potato cells,
which of the following statements is correct?

A
B
c
D

red blood cells placed in 0.3 M sugar solution will burst.
red blood cells placed in 0.6 M sugar solution will burst.
red blood cells placed in 0.1 M sugar solution will be crenated.
red blood cells placed in 0.6 M sugar solution will be crenated.

Which process is an example of assimilation?

A

B
Cc
D

formation of carbon dioxide from glucose
formation of cell membranes using lipids
formation of sweat from blood plasma
formation of urea from amino acids
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9  The diagram shows part of the alimentary canal and associated organs.

Which row correctly describes the functions of the parts shown in the diagram?

structure function structure function

A 1 digestion of protein 3 absorption of the products
of digestion

B 2 emulsifying 3 absorption of amino acids
and glucose

C 4 production of bile 5 making digestive enzymes

D 4 storing digestive 2 making digestive enzymes

enzymes

10 Which section of the diagram represents the effects of excessive alcohol consumption
on the body?

'redu_ces
self-control

[Turn over
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11 Similar number of cells from regions W to Z were isolated from a leaf and then placed
in 0.5% NaHCOs solution under the same light intensity. The volume of gas released
by each group of cells in thirty minutes was measured and tested.

Which of the following is correct?

oxygen gas carbon dioxide gas
A only released by W only released by X
B only released by W and Y not released by Y
C released by W, Y and Z not released by W, X, Y and Z
D released by W, Y and Z released by W, X, Y and Z

12 The graph shows the effects of carbon dioxide and light intensity on the rate of

photosynthesis.
A
high CO,
- concentration
rate of
photosynthesis : low CO;

~ concentration

light intensity
Which statement is supported only by evidence from the graph?
A Atlow light intensities, light intensity has no effect on photosynthesis.
Carbon dioxide limits the rate of photosynthesis at low light intensities.

B
C Lightintensity and carbon dioxide both limit the rate of photosynthesis.
D  The rate of photosynthesis is proportional to light intensity.

[Turn over
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13 The graph shows the amount of oxygen produced by a green plant, growing outdoors,
during a 24-hour period.

Which letter represents midday?

24-hour pericd

amount of
oxygen
produced
per hour

| | I |

A B c D

14 The diagram shows the blood pressure of a person at rest as the blood leaves the
heart and passes through arteries and then capillaries.

Which line shows the pressure of blood as it flows through veins before returning to

the heart?
-/' A
15—
pressure of g AN 1B
blood /kPa PN
£ Y
E“.j“ ‘I"E i
54 ' .
a non B it
‘-‘#51,:'5‘.' ”11‘ C
~Ip
{heart) arteries capillaries veins (heart)

blood flow ——
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15 Transfusion of donor red blood cells to a recipient can result in an agglutination
reaction, which can lead to adverse effects in the recipient.

Options A, B, C and D each describe two different red blood cell transfusions.

Which option will result in agglutination reactions for both of the described
transfusions?

A A person with blood group A:

» donates blood to a person with blood group AB
* receives blood from a person with blood group O.

B A person with blood group AB:

* donates blood to a person with blood group O
* receives blood from a person with blood group A.

C A person with blood group B:

* donates blood to a person with blood group O
* receives blood from a person with blood group AB.

D A person with blood group O:

* donates blood to a person with blood group B -
* receives blood from a person with blood group B.

16 The diagram shows the pressures in the left side of the heart during one heartbeat.
At which time in the cycle of one heartbeat are all four valves in the heart closed?

20+

pressure /
kP 10
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17 Some functions of the blood are listed.

18

1 antibody formation

2  clotting

3 distribution of hormones
4 phagocytosis

Which two functions are responsible for tissue rejection following a transplant
operation?

A 1and2
B 1and4
C 2and3
D 3and4

A herbaceous plant, growing in a nutrient solution, is placed in a well-lit experimental
chamber through which humid air is being passed slowly.

The diagram shows a section through a part of the plant.

The speeds of movement of the fluids in tissues P and Q are measured.

The humid air is then replaced by dry air and the speeds of movement of the fluids
change.

What are these changes?

tissue P tissue Q
A | greatly increased upward greatly increased downward
movement movement
B | greatly increased downward | little change
movement
C | little change greatly increased downward
movement
D | little change greatly increased upward
movement

[Turn over
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19 The diagram shows an alveolus and an associated blood capillary.

At which point will the greatest rate of diffusion of carbon dioxide occur?

linked to
/~ pulmonary artery

linked to
pulmonary vein

capillary

20 The graph shows how the pressure and volume inside the lungs change during one

complete breath.

At which point are the muscles of the diaphragm starting to relax?

A
B
2.5+ P ~, c
volume / N s,
volume of \\, \-(" e
fungs /dm? j Pt e
!, ‘,l -\. *-..,.\“.‘
‘\‘ /' \. e
\ pressure i ”,f \
/ ,' \,
‘\ /. ’l’ \-
\ /‘ P N,
\ g \.
LY & .
LY / ’ '\
A e L -
B ./," \_
e - ~
2.0 A"f’i"{ ~. D
. e
- it .h"—
T J T
C 1 2 3
time/s

pressure
in lungs
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The diagram shows the flow of blood and dialysis fluid through a kidney machine.

blood —

I |

dialysis
fluid out

Which of the following statements about X and Y is true?

A

B
C
D

X contains mineral salts but Y does not.

X contains a higher concentration of amino acids than Y.
X and Y have the same concentration of glucose.

X and Y do not contain any urea.

The following events take place after a large glass of water is drunk. What is the correct
sequence of events?

o0 W >»

A larger volume of urine is formed.
The hypothalamus produces less ADH.
The water potential of the blood increases.

AW N -

The permeability of the kidney tubules decreases.

1,4,2,3
2,4, 31
3,2,4,1
3,4,1,2
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23 The diagram shows some blood vessels near the surface of the skin.

— — —  skin surface

Which of the following correctly shows the changes when temperature rises?

X Y V4
A dilates contracts remains unchanged
B constricts dilates dilates
C dilates constricts remains unchanged
D dilates dilates dilates

24 The graph shows changes in a person’s internal temperature over a period of time.
During which period would the arterioles first become constricted?

A B ! : Cc i D ’
39 | | i | i
| | | { 1
} 1 1 i 1
© 38 4 I } 1 i f
internal body : : ; f :
[o]
temperature/ °C i | | " i
37 1~ | 1

I I I i L
L IN
9 i [ | I i
X i [ 4
| I 1 1 i

35 | | i 1 | Yo

time
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Questions 25 and 26 refer to the diagram which illustrates the structures found within the
kidney that are involved in urine production.

™

1 V= N S

2 {(@ [
,f‘//] 7

3 1"r—6

4

5

I Concentration of blood protein in structure 1 is less than that in structure 8.
1] Concentration of urea in structure 1 is more than that in structure 8.
L Red blood cells are present in structure 1 but absent in structure 8.

25 Which statements are correct?

A lonly

B Ilonly

C landllonly
D Lllandlil

26  Which substances are normally found in both structures 5 and 77

A  Protein and water
B  Glucose and water
C Urea and glucose
D Saltand urea

27 After a student touches a hot kettle, he immediately withdraws his hand.
Which of the following best explains the role of the relay neurone in this process?

A It releases neurotransmitters to transmit the nerve impulses.

B It stimulates the muscles in the arm to contract so that it moves away.

C It transmits nerve impulses from the sensory neurone to the motor neurone.
D

It transmits nerve impulses to the brain so that the withdrawal of the arm can be
initiated.

[Turn over
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28 The diagram shows part of the mechanism that controls blood sugar concentration.

liver
1 more glucose 3 more glycogen
2 less glucose 4 less glycogen blood vessels
blood vessels 5 more giucagon
6 less glucagon
pancreas

A person does one hour of exercise.

Starting with the pancreas, what is the sequence of events in which the hormone
glucagon is involved?

A 55352 B 55451 C 65351 D 65452

29 A number of new plants are growing from pieces of a plant that have become detached

and have rooted in soil.
Which statement is correct about these new plants when they mature?

A The fruit they produce will all ripen at the same time.
B They will all produce the same number of fruits.

C  They will all grow to the same size.

D  They will all have the same flower colour.

30 HIVis transmitted by body fluids during sexual contact. HIV affects the immune system.

Which statement best describes the effect of HIV?

A The body has increased immunity.

B  The body produces fewer antibodies.
C  The body produces more antibodies.
D Thé number of lymphocytes increases.

[Turn over
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Which row shows the effects of estrogen and progesterone?

high level needed to

high level needed ston develooment of maintains the repairs the
for ovulation P P uterine lining uterus lining
more ova
A estrogen progesterone estrogen progesterone
B estrogen progesterone progesterone estrogen
C progesterone estrogen estrogen progesterone
D progesterone estrogen progesterone estrogen

32 Which statements about DNA are correct?

33

W N =

1,2and 3
1 and 2 only
1 and 3 only

OO0 w >

2 and 3 only

Which diagram shows early anaphase of the first division of meiosis (anaphase I) of a

An allele carries molecules of DNA.
A chromosome includes a molecule of DNA.
A molecule of DNA is divided into genes.

nucleus containing two pairs of homologous chromosomes?

AN A A
WYV

Ay
Y
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Which statement about a pair of homologous chromosomes is correct?

A

B
Cc
D

They always have identical alleles.

They contain bases in the same sequence.

They contain the same genes in the same position.
They form pairs in mitosis and meiosis.

A person with Down’s syndrome is born with 47 chromosomes in each of his/her cells,
instead of 46.

What could cause this?

A

B
C
D

A mutation happened during the production of the egg cell.

More than one sperm fused with the egg at fertilisation.

Radiation caused a change in structure of a gene in the father's sperm.
The mother was exposed to harmful chemicals while she was pregnant.

The diagram shows cell X during prophase of mitosis.

Which of the following diagrams shows a possible daughter cell when cell X has
completed mitosis?

A

[Turn over
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37 The diagram shows a pair of chromosomes from the same cell.

38

39

/0

P Q—

A gene is found at the point labelled P.

In a heterozygous individual, what will be found at the equivalent position labelled Q?

A

B
C
D

a different allele of a different gene
a different allele of the same gene
a different gene of the same allele
the same gene of the same allele

Tuberous sclerosis is an uncommon genetic disorder caused by a mutation. The
condition causes noncancerous (benign) tumors to develop in many parts of the body.

The diagram shows how this condition is inherited in a family

|

—O
o H O
normal female :
normal male
@ m O

affected female
affected male

OH® 2
W]
<

What does the family tree show about the mutated allele?

A

B
Cc
D

It is co-dominant.

It could be dominant or recessive.
It is dominant.

It is recessive.

Which statement describes an example of artificial selection?

A
B
C

It has been found that some strains of bacteria produce antibiotics.
It is common practice to mate bulls with cows that produce the most milk.

It is possible to control caterpillars on food crops by releasing small wasps which
lay their eggs in caterpillars and kill them.

Mosquitoes have developed strains that are resistant to insecticides.

[Turn over
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40 Which statement describes the relationship between evolution and natural selection?

A

A change in the adaptive features of a population over time causes evolution,
resulting in natural selection.

Evolution causes a change in the adaptive features of a population over time,
resulting in natural selection.

Evolution causes natural selection, resulting in a change in the adaptive features
of a population over time.

Evolution is the change in the adaptive features of a population over time as a
result of natural selection.

END OF PAPER
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Section A

Answer all the questions in the spaces provided.

Fig. 1.1 shows the effect exercise has on the amount of oxygen taken in by the body.
It also shows how the amount of another chemical in blood, called substance X,
changes.
A
A
7N substance X
f’ \\
amount of ! N amount of
oxygen / SO _-oxygen substance X
taken in /{*/\4\ in blood
B <
= i \_‘
! S~
I Seo
)' =
n;st_— rest -
exercise time
|:| = oxygen debt
|:| = extra oxygen actually taken in
Fig. 1.1
(a) Identify what is substance X.
.................................................................................................... [1
(b) Area A on Fig. 1.1 represents the oxygen debt.
State what you understand by oxygen debt.
.................................................................................................... [1]
(c) Explain why Area B is equal in size to area A.
.................................................................................................... [1]

[Turn over



(d) On Fig. 1.1, draw a curve for substance X of a smoker suffering from
emphysema and suggest why it is different.

An investigation was carried out to determine the rate at which the contents of the
stomach are emptied into the duodenum in response to two types of food:

e a sucrose solution
e pieces of meat.

Fig. 2.1 shows the results of this investigation.

Sl ERR TR TS TR
% emptied sot i -
stomach - TR il
j l‘ RaaRbl EEeS . i SRRy H
30 2
i g

Fig. 2.1

How long does it take for 50% of each food to be emptied from the stomach?

(a)

sucrose solution
[2]

pieces of meat
[Turn over



(b)

Explain the advantages of pieces of meat remaining longer in the stomach than
sucrose solution.

[Total: 5]

3 Fig. 3.1 illustrates part of the reproductive system of a woman about to give birth.

(a)

(b)
(c)

Fig. 3.1
Name the parts labelled A to D.
A =
G D [2]
On Fig. 3.1, label ‘H’ the part which produces hormone. [1]

State two features of the placenta and how it is adapted for its role.

[Turn over



(d) Fig. 3.2 shows the probability of a woman becoming pregnant after sexual
intercourse, during a menstrual cycle.

0.6
0.5 =L
/ \
0.4
probabilty of / :
becoming ™ /
pregnant y A
Vi \\
0.1 .
0 ~—~ T 7
0 4 8 12 16 20 24 28

day of menstrual cycle

Fig. 3.2

Use your knowledge of the release and fertilization of an ovum to explain the
shape of this graph.

[Total: 8]
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Fig. 4.1 shows changes in the volume of blood in the left ventricle.

140
120 AN 0
3
volume / cm?3 0 U :
40—
20
0 0.2 0.4 0.6 0.8 1.0
time/s
Fig. 4.1
(a) Between which times is the muscles of left atrium contracting?
.................................................................................................... [1]
(b) Use the graph to calculate the heart rate per minute. Show your working
clearly. [1]
(c) On the graph in Fig. 4.1, sketch a line to show changes in the volume of blood
in the left ventricle during a vigorous exercise. [1]
(d) Fig. 4.2a and Fig. 4.2b show the relative proportions of blood flow to various

skeletal muscles 18%

parts of the body at rest and during a period of vigorous exercise.

others 3% brain 2.8%

others _ heart muscles 6%
n 14%

eart muscles 4%
skin 4%

skin\15.2%

skeletal muscles nd liver 4%
65%
kidneys 4%
and liver 24%
kidneys 22%
Fig. 4.2a : Total blood flow = 5 dm? per min. Fig. 4.2b : Total blood flow = 25 dm? per min.
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(i) Use Fig. 4.2a and Fig. 4.2b to explain the rate of blood flow to the brain
at rest with that during vigorous exercise.

(ii) Explain the change in the rate of blood flow to the skin and state why this
is important.

[Total: 9]

(a) Briefly describe how an image of a distant object is focused onto the retina in a
normal human eye.

Macular degeneration is a disease resulting in the loss of light-sensitive cells in the
yellow spot of elderly people. Almost all patients with age-related macular
degeneration may see fairly well enough to take care of themselves.

(b) Suggest how the vision of a patient with macular degeneration differs from
normal vision.

[Turn over



(c) The vision of patients with macular degeneration may be helped by bionic
eyes.

Fig. 5.1 shows a bionic eye which consists of a camera mounted on a pair of
glasses worn by a patient. Signals from the camera are sent wirelessly to a
device implanted behind the retina of the eye of the patient as shown in Fig. 5.2.

camera glasses
Fig. 5.1

optic
nerve

retina

The device generates electrical
signals.

Fig. 5.2

(i) Why is the bionic eyes able to help the patients to see even when the
lenses in their eyes become cloudy?

(ii) Can the bionic eyes be used to help patients without any light-sensitive
cells in their retina? Give a reason for your answer.

[Total: 7]
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6 (a)

Relative size of ovules / mm

In an insect-pollinated flower, explain the importance of nectar and pollen.

.................................................................................................... [2]
(b) Fig. 6.1 shows the size of ovule in two flowers P and Q on the same plant
over a period of 30 days.
A
Flower P
s  Flower Q
~
i i i } i i } } >Time / day
0 4 8 12 16 20 24 26 28
Fig. 6.1

(i) On Fig. 6.1, mark with a cross (X) to suggest when pollen was transferred

to flowers P and Q. [1]

(ii) Explain why the relative size of the ovule of flower P increases only after

day 13 and not at day X.

[Turn over
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(c) State two advantages of self-pollination.

[Total: 8]

Fig. 7.1 shows two different species of butterflies found in the primary rainforest of
South America.

Methona confusa Patia orise

Fig. 7.1
Some information about the two butterfly species are given below:
e Both butterfly species are eaten by birds.

e Methona confusa contains toxins that are derived from its food sources.
It makes the birds vomit.

e Patia orise is edible to birds but most birds do not prey on it. Its body
does not contain toxins.

(a) State one difference, other than wing pattern, between the butterflies.

(b) Deduce why most birds do not prey on Patia orise.

[Turn over
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(c) In the same population, the butterflies may show certain differences in wing
pattern.

Explain two genetic causes that may lead to this differences among the
butterflies.

[Total: 7]
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BIOLOGY PRELIMINARY EXAMINATION 2020 (SEC 4 EXP)
Class Index Number Name

Section B
Answer all the questions in the spaces provided.

8 An experiment was conducted with four leaves of the same species and same area
as shown in Fig. 8.1. Vaseline is a substance that is waterproof.

transverse section of leaf
AT

upper surface

[ 1
i T~ lower surface
_ Vaseline layer
leaf W ¢ AN S
T W
> bright light
leaf X == g )
leaf Y ¢ = y
~ L
| dim light
o~
leafZ ——— XA ——

Key: [ | Vaseline layer

Fig. 8.1

The mass of each leaf was measured at the start and end of the experiment.
Table 8.1 shows the recorded masses.

Table 8.1
leaf initial mass / g final mass /g change inmass /g
w 6.4 6.2
X 6.2 5.5
Y 6.3 6.2
Y4 6.4 6.2
(@) Complete the table by calculating the change in mass of each leaf. [2]
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(b) Draw a suitable graph of these data on the grid provided to show the change
in mass under different conditions. [4]

(c) Suggest and explain the conclusion that can be drawn from the data?

(d) Explain how temperature of the surrounding affects transpiration?

[Total: 10]

[Turn over



16

9 (a) State the features of capillaries and explain how each of these helps with
exchange of materials between the blood and tissue fluid.

(b) Describe the functions of white blood cells.

(c) Genes are also important in the clotting of blood. Blood will clot normally if a
person possesses at least one dominant allele (B). This gene is carried only on
the X chromosome.

Suggest why more males than females are likely to suffer from a disease in
which blood does not clot normally.

[Total: 10]
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10 (a) (i) Distinguish a hormone from an enzyme.

(ii) Give an example of a situation in which there would be a rapid rise in the
concentration of adrenaline in the blood.

What would be the effect of this rise?

(b) Describe the similarities and differences between a voluntary action and a
reflex action.

END OF PAPER
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