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1 The diagram shows an instrument used in Physics.
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What is the name of this instrument and what is it used to measure?

name used to measure
A calipers length
B calipers pressure
C micrometer length
D micrometer pressure

2  Which car, moving from rest, has an average acceleration of 2.0m/s??
A acarreaching a speed of 10m/sin 2s
B a carreaching a speed of 20m/sin 5s
C acarreaching a speed of 30m/sin 10s
D

a car reaching a speed of 40m/s in 20s

3 Aforce is applied to an object on a frictionless surface. It produces an acceleration of 3m/s?.
What are possible values for the applied force and for the mass of the object?
force/N mass/kg
A 2 5
B 2 6
C 5 2
D 6 2
© UCLES 2011
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4 A coinis placed on top of a beaker, as shown.

=

If the card is pulled away quickly, the coin does not move sideways but falls into the beaker.

Which property of the coin makes this possible?

A density

inertia

B
C thickness
D

volume

5 The diagram shows a lorry.

What is the best position for its centre of mass and why is it placed there?

best position

reason for the position

O O W »

as high as possible
as high as possible
as low as possible

as low as possible

the lorry can accelerate more rapidly
the lorry is more stable
the lorry can accelerate more rapidly

the lorry is more stable

6 In an energy transformation sequence, what produces kinetic energy from gravitational potential

energy as part of the sequence?

A burning fuel in a power station

generating hydroelectric energy

B
C generating energy in a nuclear power station
D

generating energy in a geothermal power station
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7 A man pushes a heavy box across a floor. He exerts a force of 80 N and the box moves 4.0 m in
5.0 seconds.

What useful power does the man develop?

A 40W B 64W C 100W D 1600W

8 Which property is essential to a clinical thermometer?
A It contains mercury.
B It has a constriction in its bore.
C Ithas arange of 40°C.
D Itis accurate to 0.001°C.

9 Atregularintervals along a railway line there is a gap between the rail sections.

rail sections

T

gap

—_—

rail support

What is the reason for the gap between the rail sections?

A to allow for expansion of the rail sections during hot weather

B to allow for vibrations of the rail sections as the train passes over them
C to allow rain water to drain from the rail sections
D

to keep the wheels of the train and carriages on the rail sections

10 A VHF radio station broadcasts at a frequency of 60 MHz (6.0 x 10’ Hz). The speed of radio
waves is 3.0 x 10®m/s.

What is the wavelength of the waves broadcast by the station?

A 50m B 20m C 05m D 0.2m
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11 The diagram shows the reflection of a ray of light from an object in a plane mirror.

object X

/
mirror

Which statement is correct?
A Theimage is at X.
The image is between X and Y.

The imageis at.

O O W

The image is between Y and Z.

Y
°

12 The diagram shows an object O placed 3cm away from a converging lens of focal length 6 cm.

\

3cm

) 6cm \/

What type of image is produced?
A real, upright and diminished
B real, inverted and magnified
C virtual, upright and magnified
D

virtual, inverted and diminished
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13 What is an approximate value of the speed of sound in air under normal atmospheric conditions?

A 3x10°cm/s
B 3x10°cm/s
C 3x10%cm/s
D

3 x10%cm/s

14 Which diagram correctly shows the directions of the electrostatic forces on a pair of charged
spheres?

15 A conductor carries a current of 2.0 A.

How long does it take for 10 C of charge to pass one point in the conductor?

A 0.20s B 50s C 12s D 20s

16 A constant-voltage source is connected to a resistor which has a current I through it.
Two more identical resistors are then added in series with the first.
What is the current now?

A

N~

Bé c I D 3I
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17 The diagram shows an unsafe use of an extension cable.

IGEAL

What is the electrical hazard?

7

A the danger of burning out the appliances

the danger of melting the fuse

B
C the danger of overheating the cable
D

the danger of the appliances not being earthed

18 The transformer in the diagram has an input coil with N; turns and an output coil with N, turns.

The output voltage needs to be lower than the input voltage.

input coils

What is needed for the transformer to work correctly?

relative values

input supply of N; and N,
A a.c. Ni>No
B a.c. Ni <N,
Cc d.c. Ni>No
D d.c. Ni < No

output coils

19 What is the relationship between the number of electrons, neutrons and protons in a neutral atom

of 120 ? (n = number of neutrons, p = number of protons, e = number of electrons)

A n>p,p=e

© UCLES 2011
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n=p,p=>e

C n=p,p<e
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20 When a radioactive nucleus decays by alpha-particle emission, it loses
A 1 proton and 1 electron.
B 1 proton only.
C 2 protons and 2 electrons.
D

2 protons and 2 neutrons.

21 Which piece of apparatus would be most suitable to measure accurately the volume of acid
needed to neutralise 25.0 cm® of an alkali?

100 - h f

] 0-

904 5

T 10 -

80: 15 -

70 20

- 25 -

604 30 -

25 50 351

cm?® - 40

40- 45 -

T 50+
30
100 i
75 20
22 10-

AA
A B C D

22 In which conversion do water molecules lose speed?

water
vapour

v

—» .
water «——% ice

ice > water
ice — water vapour

water vapour — ice

o o w »

water — water vapour
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23 An atom of element X is represented by ;x.

Which statement about this atom of X is correct?

A

B
Cc
D

Itis in Group lll of the Periodic Table.
Itis in Group VIl of the Periodic Table.
The total number of protons and electrons is 6.

The total number of protons and neutrons is 10.

24 How does a magnesium atom form a bond with an oxygen atom?

A

B
C
D

by giving two electrons to the oxygen atom
by sharing one pair of electrons
by sharing two pairs of electrons

by taking two electrons from the oxygen atom

25 The table shows the electronic structures of four elements.

element electronic structure
W 2,6
X 2,8
Y 2,8,1
z 2,8,7

Which pair of atoms form a covalent molecule?

A
B
C
D

two atoms of W
two atoms of X
an atom of W and an atom of X

an atom of Y and an atom of Z

26 A substance contains the ions X** and Y?.

What is the simplest formula of the compound containing the ions X* and Y?™?

A

XY> B X)Y C XY, D XiY;
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27 Which process is endothermic?
A the formation of a hydrogen-chlorine bond
B the formation of silver from silver salts in photography
C the formation of water from oxygen and hydrogen

D the formation of water from steam

28 The rate of the reaction between a given mass of calcium carbonate and an excess of
hydrochloric acid is studied by collecting the carbon dioxide in a graduated syringe.

The results are shown in the graph.

100

80

AN

60

total volume /
_ of carbon /
dioxide/cm3

N

40

NN

20

0 1 2 3 4 5 6
time/min

How much time is required for half the calcium carbonate to react?

A 0.95min B 1.5min C 2.0min D 3.0min

29 Which statement about all acids is correct?

A They contain both hydrogen and oxygen.

B They give ammonia with an ammonium salt.
C They have a pH value below 7.
D

They react with all metals to form hydrogen.
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30 What are the properties of bromine?

state at room result of adding bromine to
temperature aqueous potassium iodide
A gas no reaction
B gas reaction
C liquid no reaction
D liquid reaction

31 Which diagram represents the structure of an alloy?

32 Water is formed when hydrogen is passed over the heated oxide of metal X.
No water is formed when hydrogen is passed over the heated oxide of metal Y.

What is the order of reactivity of hydrogen, metal X and metal Y?

B

most reactve @~ ——» least reactive
A hydrogen X Y
B X hydrogen Y
C X Y hydrogen
D Y hydrogen X

33 Aluminium is used to make saucepans because of its apparent lack of reactivity.

Which property of aluminium explains its unreactivity?

A
B
C It has alow density.
D
© UCLES 2011

It has a high electrical conductivity.

It has a layer of oxide on its surface.

It is in Group lll of the Periodic Table.
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34 Ammonia may be obtained from ammonium chloride by heating with
A aqueous calcium chloride.

B aqueous sodium hydroxide.

C dilute hydrochloric acid.

D

water.

35 The table shows the boiling point ranges of fractions collected from distillation of a sample of
petroleum (crude oil).

Which fraction contains the smallest molecules?

fraction | boiling point range

A 20 - 50°C

B 50 —100°C
Cc 100 — 150°C
D 150 — 250°C

36 Which is the molecular formula of an alkane?

37 The equation shows a molecule of hexane being cracked into two smaller molecules by heating
to a high temperature.

R T
H—(i‘,—(i‘,—(ll—Cl:—Cl:—Cl:—H —_— H—(ll—(ll—(ll—(]‘,—H + substance X
H H H H H H H H H H
What is the structure of substance X?
A B C D
H H H H H H H
| \ / \ / | /
H—C—C—H C =C H—C—C=C
|| / \ / \ | | \
H H H H H H H H H
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38 Which substance turns aqueous bromine from brown to colourless?

A B C
H H H H H H O
|| 1/ | 7
H—C—C—O0—H H—C—C=C H—C—cC
| | \ |\
H H H H H O—H

39 Which substance can be oxidised to form ethanoic acid?

A CH;0OH B C;HsOH C C;H;OH D C4H,OH

40 What is formed when proteins are hydrolysed?

A alcohols

B amino acids
C esters

D fats

© UCLES 2011 5124/01/0/N/11
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