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2
1 (a) Fig. 1.1 shows a passenger at an airport pulling a suitcase towards the check-in desk.
= |\ N
=

7

Fig. 1.1

The suitcase has a mass of 18.4kg and a weight of 180N.

(i) Explain the difference between the terms mass and weight.

...................................................................................................................................... [2]
(ii) Calculate the Earth’s gravitational field strength g in N/kg.
0 = e N/kg [1]
(iii) The suitcase is pulled for a distance of 30 metres using a force of 20N.
Calculate the work done in pulling the suitcase.
State the formula that you use and show your working.
formula
working
WOIK AONE = ..o J [2]
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(iv) Fig. 1.2 shows the suitcase being loaded onto an aircraft using a conveyor belt.

The suitcase of mass 18.4kg is lifted 3.0m from the ground into the aeroplane.

aircraft

suitcase

A0

QO

conveyor
belt

\ 3.0m

ground

Fig. 1.2

Use your answer to (ii) to calculate the increase in the gravitational potential energy of
the suitcase.

State the formula that you use and show your working.

formula

working

(b) An aircraft has a mass of 350000kg. It has four engines each of which produces a maximum
force of 250000 N.

Calculate the maximum acceleration of the aircraft.
State the formula that you use, show your working, and state the unit of your answer.

formula

working

maximum acceleration = .............cccoeeee. (U] 0| [3]
© UCLES 2015 0654/32/M/J/15 [Turn over
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2  Sulfuris a yellow crystalline, non-metallic element.
Sulfur combines with other elements to form compounds that include

magnesium sulfate, MgSO,,
hydrogen sulfide, H,S
sodium sulfide, Na,S.

(@) (i) Suggest reactants that could be used to produce an aqueous solution of the salt,
magnesium sulfate.

(ii) State the names of any other products that are formed in the reaction you have described

in (i).

© UCLES 2015 0654/32/M/J/15
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(b) Hydrogen sulfide is a gaseous compound and sodium sulfide is a solid at room temperature.
One of these compounds contains covalent chemical bonds and the other contains ions.

Fig. 2.1 shows diagrams of atoms of hydrogen, sodium and sulfur.

hydrogen sodium sulfur

Fig. 2.1
Draw bonding diagrams to show how the outer electrons of these atoms are arranged in
hydrogen sulfide and sodium sulfide. Your diagrams should show chemical symbols of the
elements and ionic charges where appropriate.

hydrogen sulfide

sodium sulfide

(6]

© UCLES 2015 0654/32/M/J/15 [Turn over
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(c) Petroleum (crude oil) contains dissolved hydrogen sulfide which has to be removed.

The symbol equation below shows a reaction that is involved in the removal process.

(ii)

© UCLES 2015

2H,S (9) + SO, (9) = 3S(g) + 2H,0 (9)

State the total number of hydrogen and sulfur atoms shown on the left hand side (the
reactants) of the equation above.

hydrogen .........ccccceeiiiinnnn.
SUIUN e [1]

Explain why the physical state symbols, (g), show that this reaction occurs at a high
temperature.

0654/32/M/J/15
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Fig. 3.1 shows part of the carbon cycle.

decay

death death

dead and /

decaying matter

fossilisation

Fig. 3.1

(a) Fill in the empty boxes in Fig. 3.1, naming the processes involved in the carbon cycle. Choose
words from this list.

You may use each word once, more than once, or not at all.

breathing combustion decomposition
photosynthesis respiration transpiration
[4]
(b) Add an arrow to Fig. 3.1 to show how animals obtain their carbon. [1]

© UCLES 2015 0654/32/M/J/15
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(c) Explain why an ecosystem needs an external supply of energy from sunlight, but does not
need an external supply of carbon atoms.

(d) Use the idea of the carbon cycle to suggest an explanation for each of the following.

(i) In a deciduous (temperate) forest, the carbon dioxide concentration in the atmosphere
falls slightly in spring and summer, and then rises again in the autumn.

(ii) Cutting down rainforests might lead to an increase in the carbon dioxide concentration in
the Earth’s atmosphere.

© UCLES 2015 0654/32/M/J/15 [Turn over
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4 (a) Fig. 4.1 shows the chemical symbols of some elements in the first four periods of the Periodic

Table.
Li F | Ne
K Fe Cu Br

Fig. 4.1

Using only those symbols shown in Fig. 4.1, complete Table 4.1 with the element or

elements that match the descriptions in the column on the left.

Each symbol may be used once, more than once or not at all.

Table 4.1

description

element symbol(s)

it is a halogen that is more reactive than chlorine

it may be used as a catalyst in the Haber Process

its atoms have all electron shells filled

their atoms have four electron shells

they are good electrical conductors

they are transition elements

© UCLES 2015
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11
(b) (i) Calculate the mass of 0.2 moles of zinc.

The proton number of zinc is 30 and its relative atomic mass may be found in the Periodic
Table on page 32.

Show your working and state the unit of your answer.

© UCLES 2015 0654/32/M/J/15 [Turn over
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5 A student measures the heights of all the pupils in her class, and records them to the nearest
centimetre. Fig. 5.1 shows her results.

146-150  151-155  156-160  161—165 166170 171-175  176-180
height range/cm

number
of pupils

N W OO N 00 ©

—

Fig. 5.1

(@) (i) State the most common height range recorded for this group of pupils.

........................................................... [1]
(ii) Calculate the total number of pupils in the class.
NUMDBEr Of PUPIIS ... [1]
(b) Name the type of variation shown in Fig. 5.1.
........................................................... [1]

© UCLES 2015 0654/32/M/J/15
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(c) Two of the pupils in the class are identical twins.

This means they developed from the same fertilised egg. Despite this, they are of slightly
different heights.

(i) Suggest what may have caused them to be of different heights.

(ii) Explain why these twins, although of slightly different heights, will almost certainly be of
very similar heights.

...................................................................................................................................... [1]
(d) State two ways in which variation in blood groups in humans is different from variation in
height.
3 PRSP
2

© UCLES 2015 0654/32/M/J/15 [Turn over
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6 (a) During car journeys, a car becomes electrostatically charged. This is more obvious on a dry
day than on a damp, humid day.

On a warm dry day, the potential difference between the driver and the car increases to
10000V.

(i)

(ii)

(iif)

© UCLES 2015

Explain what happens to cause the car to become charged.

As the driver touches the car door on a warm and dry day, he gets an electric shock and
24 millijoules (0.024 J) is transferred between the driver and the car.

If the discharge lasts for 0.030 milliseconds, calculate the power associated with the
discharge.

State the formula that you use and show your working.

formula

working

POWEL = oiiiiiieieeee et e e e e e W [2]
Using your answer to (ii) calculate the current which passes through the driver during the
discharge.
State the formula that you use and show your working.
formula
working

CUITENT = i A [2]
0654/32/M/J/15
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(b) A car has two headlamps connected in parallel with each other across a 12V battery.
Each headlamp has a resistance of 3Q.
Calculate the combined resistance of the two lamps connected in parallel.

State the formula that you use and show your working.

formula

working

combined resistanCe = .........cooeviiiiii e Q [2]

(c) A police car uses a blue light and a loud sound from a siren to alert people.

(i) State how the sound from the siren changes when the amplitude of the sound waves
emitted decreases.

(ii) Sound waves are longitudinal waves but light waves are transverse waves.

Describe the difference between a transverse wave and a longitudinal wave. You may
draw diagrams if it helps your answer.

© UCLES 2015 0654/32/M/J/15 [Turn over
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(d) The alternator in the car is an a.c. generator.

Fig. 6.1 shows a simple a.c. generator.

/ o)

a.c. output

Fig. 6.1

Describe how the rotation of the coil in the magnetic field and the use of slip rings produce an
alternating current.

© UCLES 2015 0654/32/M/J/15
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7 Fig. 7.1 shows four pea seeds inside a pod. The pod is the fruit of the pea plant. One of the pea
seeds inside it is shown in section.

seeds D

Identify which letter in Fig. 7.1 labels
A COtYIEAON, ..ooviiiiee
the fruit wall, ...
the radiCle, ......ooooveeiiiiiei e,

thetesta. .....oviiiiii e, [4]

© UCLES 2015 0654/32/M/J/15 [Turn over
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8 The percentages of chemical elements found in the Earth’s crust and in the Earth’s atmosphere
are shown in Fig. 8.1.

A

% of element
in Earth’s crust

27.7%
12.6%
19
; 5.0% .
oxygen silicon aluminium iron  other elements
A
% of element
in the Earth’s
atmosphere
nitrogen oxygen other gases
Fig. 8.1

(a) Deduce whether the Earth’s crust or atmosphere contains the greater percentage of oxygen.

© UCLES 2015 0654/32/M/J/15
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(b) Fig. 8.2 shows the chemical structures of two substances, R and S, that contain oxygen
atoms.

Fig. 8.2

State and explain which structure, R or S, shows a substance that is found in the Earth’s crust
and not in the atmosphere.

SIrUCLUIE v,

(c) Aluminium and iron are obtained from their oxides.

(i) Write a word equation for a reaction in the blast furnace that produces iron from iron
oxide.

(2]

© UCLES 2015 0654/32/M/J/15 [Turn over
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(ii) Fig. 8.3 shows a simplified diagram of the industrial apparatus that is used to obtain
aluminium.

electrical power
supply

carbon
electrodes

gas bubbles electrolyte

aluminium

Fig. 8.3

Describe how aluminium ions, Al3+, are changed when they come into contact with the
surface of the cathode.

© UCLES 2015 0654/32/M/J/15
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9 (a) Dolphins communicate with each other under water using sound waves.
(i) Sound waves travel through water as a series of compressions and rarefactions.

Describe the difference between a compression and a rarefaction.

(ii) The speed of sound in air is 330m/s. In water the speed of sound is about 1500m/s.

Suggest why the speed of sound is greater in water than in air. Use ideas about the
distances between molecules and the movement of molecules in your answer.

...................................................................................................................................... [2]
(b) The water in the sea is heated by the Sun.
Some molecules of the water evaporate. The water does not boil.
State two ways in which boiling differs from evaporation.
2 SRS
72
[2]

© UCLES 2015 0654/32/M/J/15 [Turn over
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(c) Fig. 9.1 shows three different ways in which particles may be arranged in substances.

Fig. 9.1

Water in the sea is a liquid and water in the air is a gas.

(i)

(ii)

© UCLES 2015

State which diagram best represents the way particles are arranged in liquid water.
Explain your answer.
diagram ........cccccieeeieiiiins

L2y (o] F=T g =1 To] o PP PPPTPPPRP

State which diagram best represents the way particles are arranged in gaseous air.
Explain your answer.
diagram ......ccccceiiiiiiiiiiinnnen.

EXPIANGATION ... e e e e e e e e e aeeeas

0654/32/M/J/15
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10 Fig. 10.1 shows a root hair cell from a plant.

Fig. 10.1

(@) Name and describe the process by which the root hair cell absorbs water from the soil.

.............................................................................................................................................. [3]
(b) State one other function of the root hair cell.

.............................................................................................................................................. [1]
(c) Describe how the shape of a root hair cell helps it to absorb water from the soil.

.............................................................................................................................................. [1]

(d) Most of the water absorbed by the root hair cell later evaporates from the plant. State where
most of this evaporation occurs.

(e) Not all of the water absorbed by a plant is lost by evaporation. Suggest two ways in which a
plant might make use of the absorbed water.

(f) Many plant cells contain chloroplasts. Explain why root hair cells do not contain chloroplasts.

© UCLES 2015 0654/32/M/J/15 [Turn over
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11 Hydrocarbons are described in terms of the homologous series to which they belong.
Two homologous series are alkanes and alkenes.
Alkanes are found in petroleum (crude oil). Alkenes are produced in the chemical industry.

(a) Fig. 11.1 shows the structure of one molecule of a hydrocarbon.

H H H H
]
H—C—C—C=—C
| |
H H H

Fig. 11.1

(i) State and explain whether this hydrocarbon is an alkane or an alkene.
this hydrocarbon is an .........ccceeeveeiiiiiiiiii e

L2340 ] F=1 g =11 o o S

(ii) Describe what would be observed when this hydrocarbon is shaken with a solution of
bromine.

...................................................................................................................................... [1]

(b) Describe the process by which alkenes are manufactured in the chemical industry.
NAME Of PIOCESS ...eeiiiieiiiiiee et e e e e e et e e e e e e e e e e e e e e e e e e s s e e e e e e e e e s e ssnnn e e e eeeeeaaannnnnnneeeeeeeaaannns
(o [T Yo7 ] o] (o] o IR P OSSP PPPPP
.............................................................................................................................................. [4]

© UCLES 2015 0654/32/M/J/15
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(c) When gaseous ethene, C,H,, at a high pressure is heated with a catalyst, it reacts to produce
a white solid.

The relative molecular masses of ethene and the white solid are shown below.

ethene white solid

relative molecular mass 28 200000 (an average value)

(i) Show that the relative molecular mass of ethene is 28.

(1]

(ii) Explain why the white solid has a much higher relative molecular mass than ethene. You

may draw a diagram to show what happens in the reaction if it will help you to answer
this question.

(iii) Suggest why only an average value rather than an exact value for the relative molecular
mass of the white solid can be stated.

© UCLES 2015 0654/32/M/J/15 [Turn over
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12 Table 12.1 shows the death rates from coronary heart disease in two different countries between
2010 and 2013.

Table 12.1

deaths per 100000 people

year
country A country B

2010 125 144
2011 114 146
2012 120 137
2013 98 145

(a) State two ways in which the death rate from coronary heart disease in country B differs from
that in country A.

(b) In country B, the average age of the population is greater. Explain why this would affect the
death rate from coronary heart disease.

(c) State two ways in which a person’s diet could increase their chance of suffering from coronary
heart disease.

(d) Suggest two other possible reasons (apart from differences of age or diet) for the difference in
the rates of coronary heart disease in these two countries.

(e) Explain why, when comparing the two countries, it is important to express the death rates per
100000 people, instead of just giving the total number of deaths in each country.

© UCLES 2015 0654/32/M/J/15
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13 (a) A doctor uses both X-rays and y-(gamma) rays in a hospital.
(i) X-rays and y-rays are both part of the electromagnetic spectrum.

Write each one in its correct box on the incomplete electromagnetic spectrum below.

radio waves infra-red ultraviolet

increasing frequency >

2]

(ii) State the speed of all electromagnetic waves in km/s.

................................................ km/s [1]

(b) To study the blood flow in a patient’s lungs, the patient is injected with a radioactive isotope,

technetium-99. The y-radiation given out by the technetium-99 is detected using a gamma
camera outside the patient’s body.

(i) Identify all of the statements that explain why y-radiation is used for this investigation.
Place a tick in the correct box or boxes.

It can pass through the human body.

It destroys cancer cells.

It is safer than a- or B-radiation.

(1]

© UCLES 2015 0654/32/M/J/15 [Turn over
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(ii) The label shown in Fig. 13.1 gives some information about the radioactive isotope
technetium-99.

-
type of radiation emitted - gamma
half life - 6 hours

use as a medical tracer

Fig. 13.1

The graph in Fig. 13.2 is incomplete. It should show the count rate from a sample of
technetium-99 changing with time.

At the start, the count rate is 400 counts per minute. This point is plotted on the graph.

Plot points to show the count rate after one half-life, after two half-lives and after three
half-lives and then draw a smooth curve linking the plotted points.

450

400%

350

300

250

count rate
counts/min

200

150

100

50

0 2 4 6 8 10 12 14 16 18 20
time/hours

Fig. 13.2 [3]

© UCLES 2015 0654/32/M/J/15
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(c) Optical fibres are used to see inside the human stomach. Light is sent along a bundle of fibres
to enable the doctor to see what is in the stomach.

Fig. 13.3 shows an endoscope being used by the doctor to see inside a patient’s stomach.

It contains a bundle of optical fibres.

lightin eyepiece lens
Kﬂé P doctor’s eye

stomach

optical fibres

Fig. 13.3

The sentences in Table 13.1 describe how an endoscope allows the doctor to see inside a
patient’s stomach. These sentences are in the wrong order.

Write the numbers 2, 3, 4 and 5 in the right hand column to indicate the correct order of the
sentences. The sentence for the first stage has been identified for you.

Table 13.1

A bundle of optical fibres takes the light to an eyepiece lens.

Light passes through a bundle of optical fibres into the patient’s stomach. 1

The doctor looks through the eyepiece lens to see the inside of the patient’s stomach.

The inside of the stomach reflects some of the light.

The reflected light passes into a bundle of optical fibres.

(2]

© UCLES 2015 0654/32/M/J/15
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