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Relevant Data, Formulae and the Periodic Table are provided in the Data Booklet.

Section A

For each question there are four possible answers, A, B, C, and D. Choose the one you consider
be correct.

1 The pascal is the Sl unit of pressure.
Which of the following expresses the pascal in base units?

A kgm's™ B kgm's? C kgm®s™ D kgms?

2 A runner travels a distance of 50.4 + 0.5m in a time of 8.4 + 0.2s.

What is his average speed during this time interval?
A 60+0.1ms™
B 6.0+02ms™
C 6.0£0.3ms”
D 6.0+0.7ms”
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3 A motor applies a constant force to a mass and lifts it at a constant velocity in the
force. The frictional forces are negligible.

force
from
motor

VelOCity mass

What does the product of the force and velocity measure?

A the kinetic energy of the mass

B the potential energy gained by the mass
C the power output from the motor
D

the work done by the motor

4 A ball of mass 0.500kg is dropped from the edge of a cliff of height 50.0m. It hits the ground at a

speed of 15.0m s™".

How much work is done by the ball against air resitance?

A 56.3J B 189J C 245J D 301J

Space for working
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5 A sound wave travels through the air. The graph shows the variation of pressure ag

along the wave at a particular instant.

Below the graph are four representations of the positions of the air particles along the wave

same instant.

Which representation of the position of the particles in the wave is correct?

pressure
/kPa

100

A

A
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6 The diagram represents an experiment to observe interference fringes.

screen

light L

ints/

What happens at X and Y and what are the conditions necessary for interference fringes to be
observed?

what happens necessary condition | what happens necessary condition

at X for this to happen at X atyY for this to happen at Y
A diffraction the light passing interference the slits must be
through the two slits narrow
must be coherent
B diffraction the slits must interference the light passing
be narrow through the two slits
must be coherent
C interference the light passing diffraction the slits must
through the two slits be narrow
must be coherent
D interference the slits must diffraction the light passing
be narrow through the two slits

must be coherent
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7 A small positive charge moves from X to Y between a pair of parallel charged metal

|
X
Y
|

Which graph shows the variation in the force acting on the charge, due to the electric field, as it
moves from X to Y?

A B
A A
force force
T > T >
X Y X Y
distance distance
C D
A A
force force
T > T >
X Y X Y
distance distance
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8 A typical power station, burning a fossil fuel, produces 1200 MW of electrical p
produces 2000 MW of heat energy, which is released into the environment.

What is the efficiency of the power station?

A 375%

B 40%

9 In the circuit below, the voltmeter reads 21V.

What is the reading on the ammeter?

A 0.21A

B 0.35A

10 The equation below describes a nuclear reaction.

X+ ILi - [Be +Y

Which row could identify the particles X and Y?

X Y
A electron proton
B neutron proton
C proton electron
D proton neutron

Space for working
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11 When chlorine reacts with propane in the presence of ultraviolet radiation, a lar
different products may be formed. Some of these compounds have the molecu

C3HGCZz.

How many structural isomers are there with the molecular formula C3HeC1,?

A

12 For which equation is the enthalpy change equal to the combined second and third ionisation

2 B 3 Cc 4 D 5

energies of aluminium?

A

B
C
D

AI?*(g) —» AI*(g) + e
AP**(g) + e — AI*(g)
Al*(g) »> AI*(g) + 2e”
Al(g) —» Al**(g) + 3e

13 Chlorine, bromine and iodine are three elements in Group VII.

Which statement comparing these three elements is correct?

A

B
C
D

Chlorine gas is almost colourless, bromine vapour is purple.
Chlorine has the highest boiling point.
Chlorine is the least volatile.

Chlorine molecules experience the weakest van der Waals’ forces.

Space for working
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14 The diagram represents the distributions of energies of the particles in a gas
mixture at two different temperatures, Ty and T,. The activation energy of the u
reaction is E.

number of
particles
with energy E

energy E

Which statement is correct?
A In the presence of a catalyst, more particles have energy Y.
Particles with energy Y do not have sufficient activation energy.

Temperature T, is lower than temperature T;.

O O W

X indicates a possible activation energy of the reaction in the presence of a catalyst.

15 When animal manure is left on a cement floor for some time, a powder, X, is formed.

When X is heated, brown fumes are observed and a white powder remains. This white residue is
sparingly soluble in water.

What is the likely formula of X?
A CaCO; B Ca(NO;), C NayCO; D NaNO;

Space for working
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10
16 The diagram shows the structure of compound X.
CH,—CH—CH—OH
CH, CH,
What is the correct systematic name for compound X?

A 1,2-dimethylpropan-1-ol

B 2,3-dimethylpropan-3-ol
C 2-methylbutan-3-ol
D 3-methylbutan-2-ol

17 Terpineol is a natural organic compound that has a pleasant odour similar to lilac and is a
common ingredient in perfumes.

&

C
\
H,C”  SCH

| |
H2<:\C H/CH2

|
_C—OH
ch, \
CH,

Which statement about this compound is not correct?

A It can be oxidised by acidified Cr,0,% ions.

B It can form hydrogen bonds between its molecules.
C It has a molecular formula of C4H4g0O.
D

It will decolourise bromine water.

Space for working
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19

20

11

Compound X reacts with NaBH,4 to form compound Y.

Compound X forms an orange precipitate with 2,4-dinitrophenylhydrazine reagent, but
react with Tollens’ reagent.

What could be the structural formula of Y?

A CH3;COCH;

B CH;CH,CHO

C CH3;CH(OH)CH;
D CH;CH,CH,OH

Complete combustion of 0.105g of butane, C4H+o, releases enough heat energy to raise the
temperature of 100g of water from 18.0°C to 26.0°C. Assume that no heat energy is lost in this
process.

What is the enthalpy change of combustion of butane?
A -31.8kJmol™
B +31.8kJmol™
C —1850kJmol™
D +1850kJmol™

CH;CHBrCHj; reacts with reagent P to give compound Q.

Q reacts with Bry(l) to give CH;CHBrCH,Br.

reagent
P Br,(1)
CH,CHBrCH, > Q > CH,CHBrCH,Br
What could be the identity of reagent P?
A HO() B H,O(g) C NaOH(aq) D NaOH in ethanol

Space for working
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Section B

For each of the questions in this section, one or more of the four numbered statements 1 to
correct.

Decide whether each of the statements is or is not correct (you may find it helpful to put a tick agains
the statements that you consider to be correct).

The responses A to D should be selected on the basis of

A B C D
1,2and 3 1and 3 2and 4 4 only

only are only are only are is
correct correct correct correct

No other combination of statements is used as a correct response.

21 A satellite orbits a planet at constant speed in a circular orbit.

Which quantities of the satellite remain the same throughout the orbit?

-—

velocity

2 Kkinetic energy
3 momentum
4

mass

Space for working
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22 Cars are designed so that sections collapse when there is a collision. These sectio

13

as crumple zones.

The diagram shows a car colliding with a wall.

crumple
zone

Which statements help to explain why crumple zones tend to reduce injuries in the event of a
collision?

23 Two forces of equal magnitude F act on a uniform rigid rod of negligible weight.

1

2
3
4

The deceleration of the car is reduced.
The time taken for the car to come to rest is reduced.
The rate of change of momentum is reduced.

The loss in kinetic energy of the car is reduced.

In which diagrams is there a couple acting on the rod?

+—

»
.

1
F
A
|
Y Y
F F
3
1 I
Y l Y
F F F
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The responses A to D should be selected on the basis of

14

A B C
1,2and 3 1and 3 2and 4 4 only
only are only are only are is
correct correct correct correct

No other combination of statements is used as a correct response.

24 \Which are the correct statements referring to the kinetic theory of gases?

1
2
3

The temperature of a gas depends on the mean speed of the molecules.
The molecules in a gas move in random directions.

The pressure exerted by a gas on its container is caused by the molecules
continually colliding with the walls.

All the molecules in a gas move at the same speed.

25 In which of the following must a charge of 1 C pass through a component in an electrical circuit?

1 When the potential difference across the component is 1V and the power supplied to it is

1TW.

2 When the potential difference across the component is 1V and the energy supplied to it is

1J.

3 When the power supplied to the component is 1 W for a time of 1s.

4  When the current in the component is 1A for a time of 1s.

Space for working
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26 The extraction of aluminium from its ore is an important industrial process.
Which are the correct statements about this process?

1 Aluminium ions are reduced.
Cryolite is added to increase the operating temperature.

Carbon anodes are used.

A WO DN

Aluminium is formed at the anode.

27 In which equations is the underlined substance acting as a Brgnsted-Lowry acid?
1 CyHsOH + O* — C,Hs0O™ + OH"
2 2H,0 + 2Na —» 2NaOH + H,
3 H,CO; + COs* — 2HCO;
4 HNO; + H,SO; — H,NO;" + HSO,”

28 Which particles would form a half-filled p subshell by losing an electron?

1 N 2 O 3 cr 4 S

Space for working
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The responses A to D should be selected on the basis of

A B C
1,2and 3 1and 3 2and 4 4 only
only are only are only are is
correct correct correct correct

No other combination of statements is used as a correct response.

29 A student adds 0.2500 mol of ethanol, CH3;CH,OH, to a warm acidified solution of potassium

dichromate(VI). The ethanol is all oxidised to ethanal, CH;CHO, which is distilled off and
collected as it is formed.

Which statements are correct?
1 The student uses 11.25g of ethanol in this reaction.

2 Fehling’s solution will oxidise both ethanol and ethanal to ethanoic acid.
3 10.76g of ethanal was collected.
4

The shape made by the atoms around each carbon atom in ethanol is tetrahedral.

30 Rain is polluted by acidic gases released from a power station. The power station uses coal
which has a sulfur content of 1.2% by weight.

Which changes would increase the pH of the rain?

1 The power station stops using coal and uses 100% pure methane.

2 The power station passes its exhaust gases through calcium hydroxide.

3 The power station starts using coal with a sulfur content of 0.2% by weight.
4

The power station starts using coal with a sulfur content of 1.5% by weight.
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