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Which piece of apparatus would be most suitable to measure accurately 25.60 cm? of acid?

beaker
burette

measuring cylinder

0O W >

pipette

Four bottled drinks were analysed using paper chromatography to determine if they contained

banned food colourings.

drinks banned colourings
0 0

O 0O O O

0 O O 0

O O

0
o L @ @ L L
A B C D I 1

Which drinks contain both the banned food colourings?

A drink A and B
B drink Aand C
C drink B and D
D drink C and D
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The results of three tests on a solution of compound X are shown.

3

test

result

agueous sodium hydroxide added

white precipitate formed, soluble in excess

agueous ammonia added

white precipitate formed, soluble in excess

aluminium and aqueous sodium hydroxide

added, then warmed

colourless gas, which turns damp red litmus

paper blue

What is X?

o 0O o >

aluminium carbonate
calcium nitrate
zinc carbonate

zinc nitrate

In which substance do the particles vibrate about fixed positions at room temperature?

melting point / °C

boiling point / °C

0O W >

120
0
- 57
- 114

445
100
18
- 80

A cation Y?* has 18 electrons and a nucleon number of 41.

How many protons and neutrons are there in the nucleus of an atom of Y?

protons neutrons
A 16 25
B 18 23
C 20 21
D 20 41

[Turn over



6 The table shows the number of neutrons and protons in unknown atoms P, Q, R and S.
atom number of neutrons | number of protons
P 8 8
Q 8 10
R 10 8
S 10 10
Which particles are isotopes of the same element?
A P and Q
B Pand S
C QandsS
D Rand S
7 Two elements react to form a compound with the chemical formula XY.-.

4

This compound is able to conduct electricity when dissolved in water.

Which pair is most likely to be elements X and Y?

X Y
A barium fluorine
B carbon oxygen
C oxygen nitrogen
D sodium sulfur
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5

The equation for the reaction between dilute sulfuric acid and aqueous potassium hydroxide is

shown.
H,S0O4 + 2KOH — K>S0, + 2H,0

What is the volume of 0.250 mol/dm?® sulfuric acid that is required to neutralise 20.00 cm?® of
0.100 mol/dm?® aqueous potassium hydroxide?

A 4 cm?®
B 8 cm?
C 16 cm?®
D 25 cm?®

Dilute sulfuric acid reacts with copper(ll) oxide and with copper(ll) carbonate.

In what way are these two reactions similar?

An acid is neutralised by an alkali.
A gas is produced.
The pH of the resulting mixture will increase beyond 7.

O 0O wm >

Water is a product.

Magnesium metal (Mg) reacts with copper(ll) oxide (CuO) according to the following equation.
Mg (s) + CuO (s) » MgO (s) + Cu (s)
Which statement is correct?

CuO is oxidised.
Mg is reduced.
CuO is the reducing agent.

O 0O W >

Mg is the reducing agent.

[Turn over
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11  Aqueous sodium hydroxide and dilute hydrochloric acid are reacted together.

The reaction is exothermic.
Both the sodium hydroxide and the hydrochloric acid are initially at room temperature.
Which graph shows how the temperature changes when aqueous sodium hydroxide is added to the

hydrochloric acid until the alkali is present in excess?

A B

temperature temperature

e

\ >

volume of sodium hydroxide

.
-

volume of sodium hydroxide

temperature temperature

P .
> Lo

volume of sodium hydroxide volume of sodium hydroxide

12  Methanol is manufactured by reacting carbon monoxide with hydrogen.

The equation for the reaction is shown.
CO:2 (9) + 2H2 (g) — CH3OH (g)

Which changes in pressure and temperature increase the rate of reaction?

pressure temperature
A decrease decrease
B decrease increase
C increase decrease
D increase increase




7

13 Which statement about the elements in the Periodic Table is correct?

0O wm >

Elements are arranged in order of their nucleon number.

Elements are arranged in order of their proton number.

The reactivity of Group 1 elements decreases down the group.

14  Chlorine is an element in Group 17 of the Periodic Table.

Which row describes the properties of chlorine?

The period number is related to the number of electrons in the outer shell.

state at room reaction with aqueous
colour _ _
temperature potassium bromide
A yellow-green gas turns red-brown
B yellow-green gas turns colourless
C red-brown liquid turns colourless
D red-brown liquid turns yellow-green

15  In which setup will the iron nail rust most quickly?

A B

3 Ar \///

-

nail —

nail —
damp
cotton drying
wool agent

water —f=-— -

[Turn over
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17

Which is the main source of biofuel?

A crude oll

B natural gas
C plastic

D sugarcane

The results of two tests on compound Z are shown.

test

observation

add aqueous bromine

remains red-brown

add acidified potassium manganate(VII)

turns colourless

What is the structure of compound Z?
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19

20

9

A hydrocarbon, Ci7Hss, is decomposed during the process of cracking to produce ethene, propene,

another hydrocarbon, X, and hydrogen.
The equation for the reaction is shown.

Which row describes X?

Ci7H3zs > 2CoH4 + C3Hg + 2X + H

X belongs to the
formula of X _
homologous series
A CioH20 alkene
B CioH20 alkane
C CsHao alkene
D CsHio alkane

Four statements about the recycling of plastics are listed.

A W DN P

Which statements give valid reasons in favour of recycling plastics?

A 1and3
B 1and4
C 2and 3
D 1,3and 4

Which atmospheric pollutant is responsible for damage to buildings?

carbon monoxide
ozone

nitrogen dioxide

0O o >

methane

Recycling plastic can help to conserve limited resource.

Plastic made by recycling is less pure than plastic made from polymerisation.

More energy is needed to recycle plastic than making plastic from polymerisation.

Recycling plastic helps to reduce damage to the environment when plastic is burnt.

[Turn over
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21 The diagram shows different types of cells.

22

Which structure do all these cells have?

nucleus
cell wall

cell membrane

U 0O w >

chloroplast

The diagram shows some specialised animal cells.

Which statement is correct about the structural adaptation of these cells?

They contain many mitochondria to release more energy.
They lack nuclei to carry more oxygen to other body cells.

They are elongated to increase surface area to volume ratio.

O 0O W >

They are flexible to squeeze through narrow blood capillaries.
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23 The diagram shows an experiment using an uncooked potato. The skin of the potato was removed
as shown.

concentrated
sugar solution

potato skin has been

= removed

water

Which diagram shows the result of the experiment after 24 hours?

A B C D

24 The diagram shows a partially permeable dialysis tubing filled with a starch suspension placed in a
tube of iodine solution. lodine is a small molecule.

partially
permeable —— X
dialysis tubing

1% starch
suspension

L jodine solution

>/

What will the colour at X and Y be after an hour?

X Y
A yellowish-brown yellowish-brown
B yellowish-brown blue-black
C blue-black blue-black
D blue-black yellowish-brown

[Turn over
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25 The table shows the results of food tests carried out on a fruit.

26

test result
iodine yellowish-brown
Benedict’s brick-red precipitate
ethanol emulsion clear
biuret violet

Which nutrients are present in the fruit?

fat and starch
protein and starch

reducing sugar and fat

o 0O o >

reducing sugar and protein

Protease breaks down proteins into amino acids.

Based on the ‘lock and key’ hypothesis, what is represented by the lock and the key?

lock key
A amino acid protease
B protease amino acid
C protease protein
D protein protease
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27 The diagram shows the blood vessels associated with the liver.

aorta
liver key
-«—— direction of
blood flow
small intestine
What are the blood vessels labelled X, Y and Z?
X Y z
A hepatic artery hepatic vein hepatic portal vein
B hepatic portal vein hepatic artery hepatic vein
C hepatic vein hepatic artery hepatic portal vein
D hepatic vein hepatic portal vein hepatic artery

28 The graph shows how the concentration of glycogen stored in the liver of a human changes over time.

concentration of
glycogen stored
in the liver

time
During which periods is the concentration of glucose in the blood above average?

A land6 B 2and4 C 3and4 D 3and5

[Turn over
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29 A hormone is a chemical substance produced in the body.

Which is not a property of a hormone?

It is broken down by the kidney.
It is carried in the blood plasma.

It is produced by an endocrine gland.

0O o >

It alters the activity of one or more target organs.

30 The diagram represents part of the human circulatory system.

Where is the blood pressure highest?

c B
right side left side
of heart of heart

31 Which route does an oxygen molecule take as it diffuses from the air in the lungs to haemoglobin in

the blood?
first > last
A | wall of alveolus -> thin film of moisture - red blood cell membrane - plasma
B | wall of alveolus - thin film of moisture - plasma - red blood cell membrane
C | thin film of moisture - wall of alveolus - red blood cell membrane - plasma
D | thin film of moisture - wall of alveolus = plasma - red blood cell membrane
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32 The graph shows how smoking different numbers of cigarettes for different lengths of time affects the
risk of lung cancer.

45 -~ key
40 -
35 -
30 -

. smoking less than 20 cigarettes per day

smoking more than 20 cigarettes per day

risk of lung cancer / 25 4
arbitrary units 20 -

15 -
10 -

. ||
0 mm— [

<20 20-29 30-39

40 - 49 > 50

number of years smoking

Which conclusions are supported by the data in the graph?

1 Smoking cigarettes for more years increases the risk of lung cancer.

2 Smoking more than 20 cigarettes per day for more than 50 years has the highest
risk of lung cancer.

3 Smoking more than 20 cigarettes per day always increases the risk of lung cancer
more than smoking less than 20 cigarettes per day.

A 1land2only B 1and3only C 2and3only D 1,2and3

33 What is the pathogen, method of spread and method of control for influenza?

pathogen spread control
A bacteria droplets antibiotics
B bacteria insect bite vaccination
C virus droplets vaccination
D virus shared needles isolate patients

[Turn over



34 Which diagram shows substances going into and out of a leaf when glucose is being formed?

A

carbon

dioxide \

-—————

oxygen

carbon

dioxide \

B

carbon

dioxide T™N\_

oxygen —

carbon

dioxide \

water

35 Which row shows the most likely number of chloroplasts in three types of cell in a leaf?

vascular bundle cell mesophyll epidermis
A 17 6 0
B 0 17 0
C 0 6 17
D 6 0 17
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36 The diagram shows energy flow from the Sun, through a food chain and into the environment.

/ S

plant > animal ——= animal

What is the form of energy for each numbered arrow?

stage 1 stage 2
A light chemical
B light kinetic
C heat chemical
D heat kinetic

37  Which row describes the genetic code in DNA?

what forms the genetic code what the DNA codes for
A sequence of amino acids sequence of bases
B sequence of amino acids sequence of proteins
C sequence of bases sequence of amino acids
D sequence of bases sequence of proteins

38 Which statement about chromosomes is correct?

Genes are divided into sections called chromosomes.
Genes include long DNA molecules called chromosomes.

Chromosomes include a long molecule of DNA divided into sections called genes.

o 0O o >

Chromosomes are long DNA molecules called genes which are divided into sections.

[Turn over
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39 A couple has three children. The table shows some of the children’s characteristics.

40

child sex type of red blood cell type of earlobe
1 male sickle-cell attached
2 female normal attached
3 male normal detached

What do the characteristics show?

O 0O wm >

continuous variation only

discontinuous variation only

both continuous and discontinuous variation

neither continuous nor discontinuous variation

Two fruit flies with normal wings mated with each other.

For every three offspring with normal wings, there is one with short wings.

What are the genotypes of the parents?

female male
A Nn Nn
B Nn NN
C NN Nn
D Nn nn

key

N = allele for normal wings

n = allele for short wings
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Data Sheet

Colours of Some Common Metal Hydroxides

aluminium hydroxide white
calcium hydroxide white
copper(ll) hydroxide light blue
iron(ll) hydroxide green
iron(I11) hydroxide red-brown
zinc hydroxide white

[Turn over
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Section A

Answer all the questions in the spaces provided.

Some students investigated the effect of immersing samples of red blood cells in different concentrations
of salt solution. They measured the initial diameters of red blood cells and calculated the mean for each
sample.

They then immersed each red blood cell sample in a different concentration of salt solution.
After five minutes, they measured the diameters of red blood cells and calculated the mean again for

each sample.

Table 1.1 shows the results.

Table 1.1
concentration of the salt mean initial diameter of the me&goddlacn;ﬁ;e;f?gffli\e/ered
solution / % red blood cells /um .
minutes /um

0.0 7.5 cells burst
0.4 7.5 8.2
0.9 7.5
1.8 7.5 6.0

(a) State why red blood cells burst when immersed in 0.0% salt solution but plant cells do not.
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(c) The concentration of the cytoplasm in red blood cells is the same as that of the 0.9% salt solution.
Predict the mean diameter of the red blood cells after immersing them in the 0.9% salt solution for
five minutes.

Complete Table 1.1 by writing your answer in the blank. [1]

[Total: 5]

[Turn over
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4

Fig 2.1. shows the action of enzymes on two different food substances in the small intestine.
action of enzyme /
== %
(NN

fat molecule D molecules E

action of enzyme G
- o o o oo o o= - '/’

starch

molecules F
Fig. 2.1

(@ (i) Identify the molecules shown in Fig. 2.1.

[2]

(ii) Enzyme G also acts in another organ in the alimentary canal.

State the name of this organ.
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(b)  Fig. 2.2 shows some of the main regions of the alimentary canal in a person.

Cystic fibrosis is a genetic condition in humans that results in excessive production of mucus.

One effect of cystic fibrosis is that the bile and pancreatic duct becomes blocked with mucus.

gall bladder

bile and pancreatic duct

pancreas
duodenum

Fig. 2.2

Suggest why a person whose bile and pancreatic duct is blocked may find it difficult to gain
weight despite having a balanced diet.

[Total: 7]

[Turn over
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Fig. 3.1 shows the events that follow fertilisation in structure X of a female.

(@) State the name of structure X.
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(b)  With reference to Fig. 3.1 only, describe the events that occur after fertilisation.

(c) The levels of progesterone in the female remains high after fertilisation.
Explain why.

[Total: 5]

[Turn over
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Respiration occurs in all living organisms.
(&) A student investigated aerobic respiration in an insect.
Fig. 4.1 shows the apparatus the student used.

The potassium hydroxide solution removed any carbon dioxide produced by the insect.

ruler
/

capillary drop of
tubing coloured liquid

test-tube \
fffff | insect

Bt Vi1 SR wire gauze
o ————1 - potassium hydroxide solution

N /= water-bath
Fig. 4.1

(i) Carbon dioxide is produced during aerobic respiration.

State the name of the other product of aerobic respiration.

(i) Predict and explain the direction of the movement of the coloured liquid in the capillary
tubing.
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(iii) The coloured liquid moved 9 mm in 30 seconds.
Calculate the rate of movement of the coloured liquid.

Show your working.

.......................... mm per s [1]

(b) Fig. 4.2 shows the percentage of energy provided by anaerobic respiration when athletes run in
races of different distances.

80

60 -

percentage of
energy provided
by anaerobic 40 -
respiration

20 -

200 400 800 1500
distance of race / m

Fig. 4.2.

(i) Describe the relationship shown in Fig. 4.2.

[Turn over
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(i)  Suggest an explanation for the relationship described in (b)(i).

(iif) Explain why athletes are advised to take rapid, deep breathing after completing a vigorous
exercise.

[Total: 7]
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Antibiotics are used to control the spread of disease.

Fig. 5.1 shows the quantity of an antibiotic used in a hospital to treat a particular disease over an eleven-
year period. It also shows the number of organisms responsible for this disease that survive the
treatment.

guantity of
antibiotic used

-~ number of organisms

time / years

Fig. 5.1

(@) Suggest a possible disease and name the type of organism likely to be responsible for the disease
that was being treated.

L0 LSS T
type of organism reSPONSIDIE ..o e e e e e e e e e e e e e e e e [1]

(b) (i) Describe the data shown in Fig. 5.1 between the third and fourth year of use of the antibiotic.

[Turn over
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(i) Suggest why the overuse of antibiotics for treating minor infections can have dangerous
consequences for people who are treated for very serious infections in the future.

[Total: 6]
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(@) Define the term transpiration.

(b) A studentinvestigated the volume of water lost in one hour by different species of plants at different
temperatures.

Fig. 6.1 shows the results.

Key:
cool
temperature
hot
temperature
9
8
7
6 A A A AT T
volume of
water loss / N ]
cm? per hour - -
3 N an
2 an an
1 10 T E E
o __k _V— J'—_L - J
A B

plant species

Fig. 6.1

[Turn over
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(i)  With reference to Fig. 6.1, compare the volume of water loss in species A and species B.

....................................................................................................................... [3]
(i)  The investigation was repeated with increased humidity at a cool temperature.
Draw one additional bar on Fig. 6.1, for species B only, to show the expected result. [1]
(c) State the name of the vessels that transport water through a plant.
............................................................................................................................... [1]

[Total: 7]
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PTC is a bitter tasting chemical that some humans can taste while others cannot. This is controlled
by a single gene with a pair of alleles.

Fig. 7.1 shows the inheritance of the ability to taste PTC in a family.

O
1 5 O female — can taste PTC

| | male — can taste PTC
é d) male — cannot taste PTC

3 4 5 6

Fig. 7.1

(@ (i) The allele for being able to taste PTC is dominant.

Using the symbols T for the dominant allele and t for the recessive allele, state the two
possible genotypes for individuals who can taste PTC.

............................. and ..., [1]
(i)  Which evidence, from Fig. 7.1, shows that the allele is dominant?

Explain your answer.

[Turn over
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(b)  Fig. 7.2 represents four genes on a part of the sex chromosomes from a body cell of a woman.

@ L1
ool o

Fig. 7.2

(i) Inthe space below, draw one allele shown in Fig. 7.2.

[1]

(i)  Inthe space below, draw the genes in Fig. 7.2 as they would appear in one of her ova.

[1]

(c) Fig. 7.3 shows the same section of an X chromosome in another cell of the same person in
which the structure of one of the genes has changed.

@ T

Fig. 7.3

(i)  State the name given to such a change in a gene.

(i)  Suggest a possible cause of such changes in genes.

[Total: 8]
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Catalase is an enzyme which breaks down hydrogen peroxide into water and oxygen.

hydrogen peroxide » water + oxygen

By using small pieces of filter paper soaked in a solution of catalase, it is possible to measure the
rate of enzyme activity.

The pieces are placed in a solution of diluted hydrogen peroxide in a test-tube. The filter paper rises
to the surface as oxygen bubbles are produced.

The time taken for these pieces of filter paper to rise to the surface indicates the rate of catalase
activity.

N e

hydrogen peroxide I

(mixed with pH 3.0 solution) 0 %0
’ %/ filter paper soaked in catalase

&

Fig. 8.1

An experiment was carried out to find out the effect of pH on the rate of catalase activity. Six test-
tubes were set up, each containing hydrogen peroxide mixed with a different pH solution.

Fig. 8.1 shows the set-up for one of the test-tubes containing hydrogen peroxide mixed with pH 3.0
solution.

Table 8.1 shows the results obtained for the experiment as described.

Table 8.1
oH time. taken for filter paper to
rise to the surface / s
3.0 62
4.0 45
5.0 35
6.0 25
7.0 20
8.0 50

[Turn over
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(@ (i) Use the datain Table 8.1 to draw a best fit line on the grid below.

[4]
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(i) Based on the graph drawn in (a)(i), describe and explain the relationship between pH
and the time taken for the filter paper to rise to the surface.

................................................................................................................ [4]
(b)  State two variables which must be kept controlled in this experiment.
L

2 s [2]

[Total: 10]

[Turn over
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Section B

Answer one question from this section.

9 Fig. 9.1 shows an angiogram of a heart before and after treatment for coronary heart disease (CHD).

An angiogram is an image of the blood flow through the blood vessels of the heart.

before treatment after treatment
Fig. 9.1

(@8 The arrow on Fig. 9.1 shows the position of a blockage in a blood vessel.

(i)  State the name of the blocked blood vessel.

(i)  Suggest and explain how a person might be affected by CHD.
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(b)  Many health specialists think that the risk of CHD can be reduced by doing regular exercise.

A long-term study of a large group of women was used to test this hypothesis. The women
were between 35 and 45 years old at the start of the study. Every two years the same group
of women were asked how much they were exercising.

After 28 years, the researchers analysed their data:
e They calculated the average time spent exercising per week by each woman.
e They put the women into categories determined by how much exercise they had done.
e For each category, they calculated the number of women who died from CHD.

The results are shown in Fig. 9.2.
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Using the information about how the study was designed and the results in Fig. 9.2, suggest
why it is unfair for the health specialists to use this study to encourage the whole population
to exercise more.

[Total: 10]
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A species of caterpillar, the holly looper, feeds on the leaves of the holly plant.
Holly plants produce red berries that are eaten by a species of bird, the song thrush.
Song thrushes also eat caterpillars and are eaten by snakes.

(@ (i) Use the information above to construct a food web containing all the organisms.

[2]

(i) Explain why there are only a few snakes although there are large numbers of holly looper
and song thrush in this area.

[Turn over
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(b) Explain how energy originally supplied by the Sun is eventually used to power the muscles in the
snake as it moves.

[Total: 10]
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