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1 The diagram shows a plant cell.

Which two structures are not found in animal cells?

A 1and?2 B 2and3 C 3and4 D 4and5
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The rate of nitrate ion absorption by a root hair cell was measured at different soil nitrate
concentrations.
At X, the concentration of nitrate in the soil is the same as in the cell.
Which graph shows how the rate of absorption varies with nitrate concentration in the soil?
A B
A A
rate of rate of
nitrate nitrate
absorption absorption
0 > 0 >
0 f nitrate 0 f nitrate
X concentration X concentration
in the soil in the soil
C D
A A
rate of rate of
nitrate nitrate
absorption absorption
0 - 0 -
0 f nitrate 0 f nitrate
X concentration X concentration
in the soll in the soill
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3 The diagram represents apparatus used to investigate osmosis.

tube\_/solution level
A
) (
water \L_\:_:_f L:_:_:j
concentrated B EES il

starch solution

[ partially permeable

membrane

Which molecules will move across the partially permeable membrane and which change will
occur in the solution level?

solution
molecules
level
A starch fall
B starch rise
C water fall
D water rise

4 Starch digestion occurs in the mouth cavity and in the duodenum but it stops in the stomach.

Why is this?

A

B
C
D

All the starch has been digested before it reaches the stomach.
Cells in the stomach do not produce amylase.
The pH in the stomach alters the shape of the amylase.

The temperature in the stomach is too high for amylase to work.

5 One of the tissues in a leaf was described as consisting of ‘loosely packed cells with a layer of
moisture on their surface to dissolve gases so that the gases can diffuse into the cells’.

To which tissue is this description referring?

A

B
C
D

epidermis
palisade mesophyll
spongy mesophyl

vascular bundle
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6 A growing plant is regularly watered with a solution. The composition of the solution is changed
after which the plant’s leaves become yellow in colour.

How can this problem be corrected?

A adding amino acids to the solution

B adding magnesium ions to the solution

C bubbling carbon dioxide through the solution
D bubbling oxygen through the solution
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7 The diagram shows a green shoot photosynthesising under a glass jar. This was used as a
control experiment in a laboratory investigation.

\\‘//
— —— in sunshine

airtight

/ AN
/ | ' %/bung

green plant \/g]ass jar

filter paper

N

water —| I\] /T water

Which diagram shows the experiment carried out to investigate the need for carbon dioxide in
photosynthesis?

A B
Ny
Q in sunshine in dark
‘ / bung / bung

green plant \/g'ass jar green plant

filter paper\

. hydrogen-
sodium B — water carbonate
hydroxide indicator
solution
C ‘ D

Ny N
Q in sunshine Q in sunshine

// \\ ___—airtight /T TN __—airtight

| ] bung | / bung
green plant \/glass jar green plant \/glass jar
oil layer

hydrogen- { - y
carbonate — water water
indicator
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8 The diagram shows the alimentary canal and some associated organs.

7

zn

Which row shows where amylase is released?
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key
v/ =yes
X =no

9 The diagram shows a section of the wall of the small intestine.

Into which structure are most lipid components absorbed for transport to the rest of the body?
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10 Which chemical change does not occur in the liver?
A amino acids to glucose
B glucose to amino acids
C glucose to glycogen

D (glycogen to glucose

11 In which direction do water molecules move in the phloem and in the xylem of a plant stem?

phloem xylem
A down only up only
B up only down only
C up only both up and down
D both up and down up only
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12 The photomicrograph shows part of a section through a root.

9

cell X

cell Y

The contents of cell X and the contents of cell Y are each tested with Benedict’s solution and with
iodine solution.

Which results are expected?

cell X cell Y
Benedict’'s iodine Benedict’'s iodine
solution solution solution solution
A + + — -
B + — + +
C — + — +
D — — + _
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13 The photograph shows a cross-section of an artery.

Which labelled part would be of the same thickness in a vein?

14 In a muscle, which two substances show net movement from the plasma into the tissue fluid?

A carbon dioxide and glucose
B carbon dioxide and lactic acid
C glucose and oxygen

D lactic acid and oxygen
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15 The diagram shows an external view of the heart.

The left coronary artery is blocked at the point labelled X.

How would the blockage first affect the heart?

A Blood is prevented from entering the heart.

B Cells in the wall of the left ventricle die.

C The rate of contraction of the heart increases.
D

The valves of the heart allow blood to flow backwards.

16 In a sprint race, athletes may have sharp muscle pains because the respiring cells produce

A alcohol.
B carbon dioxide.
C glucose.

D lactic acid.
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17 The diagram shows some structures in the respiratory system.

1

Ko
31

&Y

What are the labelled structures?

1 2 3 4
A bronchus trachea bronchiole alveolus
B trachea bronchiole alveolus bronchus
C trachea bronchus alveolus bronchiole
D trachea bronchus bronchiole alveolus
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18 The diagram shows apparatus used to investigate respiration.

A coloured oil drop

thermometer
\\ ( ‘ :
@ |HH|HH|HHlHH|HH|HH|HH|HH|HH|HH|HH|

graduated scale

a \ r ~
| e S germinating peas

water—_ - wire mesh

™ sodium hydroxide
(to absorb carbon dioxide)

Which change will be seen and what is the explanation?

change explanation
oil drop moves left oxygen is used up by the peas
B oil drop does not move oxygen is used up as fast as
carbon dioxide is released
C oil drop does not move carbon dioxide is absorbed
D oil drop moves right peas release carbon dioxide

19 The diagram shows a joint between two bones in the human arm.

What correctly describes the joint?

A aball and socket joint between humerus and radius
B a ball and socket joint between humerus and ulna

C a hinge joint between humerus and radius
D

a hinge joint between humerus and ulna
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20 Which row shows the parts of the urinary system that carry out different functions?

14

: : : : removes urine
makes urine carries urine holds urine
from body
A bladder ureter urethra kidney
B bladder urethra ureter kidney
C kidney ureter bladder urethra
D kidney urethra bladder ureter

21 On a hot day, how does the skin react to lower the internal temperature of the body?

A arterioles constrict, sweat production decreases, hairs stand on end

B arterioles constrict, sweat production increases, hairs lie flat against the skin
C arterioles dilate, sweat production decreases, hairs lie flat against the skin
D

arterioles dilate, sweat production increases, hairs lie flat against the skin

22 The eye changes focus from looking at a wristwatch to looking at an aeroplane flying overhead.

Which changes occur inside the eye?

shape of lens suspensory ligaments ciliary muscles
A thicker slack contract
B thicker tight relax
C thinner slack contract
D thinner tight relax
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23 A person is sitting in a darkened room. After five seconds, a light is turned on. Five seconds after
that, the light is turned off again.

Which graph shows the changes in the diameters of their pupils?

A A A B
pupil pupil
diameter diameter
[ arbitrary [ arbitrary
units units
0 5 10 15 0 5 10 15
time/seconds time/seconds
A ¢ A D
pupil pupil
diameter diameter
[ arbitrary [ arbitrary
units units
0 5 10 15 0 5 10 15
time/seconds time/seconds

24 Nerve impulses in neurones can travel

1 away from the central nervous system
2 towards the central nervous system

3 within the central nervous system

In which direction do impulses in sensory and relay neurones travel?

sensory neurone relay neurone
A 1 2
B 1 3
C 2 1
D 2 3

© UCLES 2016 5090/12/0/N/16 [Turn over



16

25 Which is an antibiotic?

A achemical produced by a bacterium that kills viruses
B a chemical produced by a fungus that kills bacteria
C achemical produced by a plant that kills viruses

D a chemical produced by the human body that kills bacteria

26 A new organism is discovered. It contains DNA in a cellular structure.

To which group of organisms could it belong and to which group could it not belong?

could could not
belong to belong to
A bacteria fungi
B bacteria viruses
C fungi bacteria
D viruses bacteria
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27 The diagram shows an industrial fermenter.

gases
out

T r sterile air in
product out <— —{E :\‘ }\
[_4— nutrients in

cooling | l
water out -— — Q_ ) | stirrer
—
| |
dP
| | stirrer paddle

ring of
? air outlets
cooling
water in

Why is sterile air essential for the microorganisms in the fermenter?

A

B
C
D

to lower the temperature
to maintain the fungus in suspension
to provide oxygen

to stir the microorganisms and nutrients

28 Which statement is correct for the flow of energy through an ecosystem?

A All organisms lose energy from metabolic processes to the environment.
B An organism in a food chain passes on as much energy as it receives.
C Energy from decomposition is essential for the growth of plant roots.
D Top carnivores represent the final stage in the flow of energy.
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29 The diagram shows a pyramid of biomass.

sparrowhawk 12g/m?

robin 120g/m?

caterpillar 600g/m?

lettuce 1200g/m?

Which percentage of biomass is passed from the primary consumer to the secondary consumer?

A 1% B 10% C 20% D 50%

30 In which process is atmospheric nitrogen absorbed in root nodules and combined with other
compounds?

A nitrification
B nitrogen fixation
C putrefaction

D diffusion

31 How many times must an uninfected mosquito feed on human blood to transmit the malarial
parasite in the human population?

A only once

B atleast twice

C atleast three times
D

more than three times

32 Why does the oxygen concentration in a river decrease when sewage is discharged into it?

A Less oxygen is absorbed from the air.

B There is a decrease in the number of plants.

C There is an increase in the number of bacteria.
D

There is an increase in the number of fish.
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33 The diagram shows the development of a pollen tube and its entry into the ovule.
Which part develops into the testa after fertilisation?

pollen grain

A

B

C
)/

D
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34 The diagram shows a broad bean seedling.

From which part of the seed did structure X develop?

A cotyledon
B plumule
C radicle

D testa
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35 The diagram shows part of the male reproductive and urinary systems.

What is X?

A prostate gland
B sperm duct
C  ureter
D

urethra

36 What are the functions of the amniotic sac and the amniotic fluid?

A act as a barrier to the passage of bacteria and allow the transfer of some antibodies to the
fetus

protect the fetus from physical shock and allow the fetus to move freely
provide soluble nutrients such as glucose and mineral ions for the fetus

supply oxygen to, and remove carbon dioxide from, the fetus

37 Which process is used to produce insulin commercially?

A extracting glycogen from the liver to stimulate production of insulin
B extracting insulin from the pancreas of human volunteers

C inserting a bacterial gene into a person’s pancreas cells
D

inserting the human insulin gene into a bacterium
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38 The inheritance of the ABO blood groups depends on three alleles I*, I® and I°.
What are the possible genotypes for a person of blood group A?
A TI"I®only
B I*I* and I*I° only
C I*” and I*I° only
D I*A I"I° and I*I®

39 Two heterozygous individuals are crossed. Some of the offspring show the recessive
characteristic.

What is the probability that one of these offspring that shows the recessive characteristic is
homozygous?

A 0.00 B 0.25 C 0.50 D 1.00

40 The diagram shows a pair of chromosomes from the same cell.
P
C )
C )

What do the lines labelled P point to?

A the site of alleles made up of two or more genes which are always the same
B the site of alleles made up of two or more genes which might be different

C the site of genes made up of two or more alleles which are always the same
D

the site of genes made up of two or more alleles which might be different
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