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1 Some liquid is poured into the measuring cylinder shown in Fig. 1.1.
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Fig. 1.1

(a) Use Fig. 1.1 to estimate the volume of the liquid.

(b) On the enlarged part of Fig. 1.1, draw the liquid level when another 25cm?3 of liquid
has been added to the measuring cylinder. [1]

(c) Explain why it would be more accurate to use a narrower measuring cylinder to measure
liquid volumes like that in Fig. 1.1.

[Total: 3]

© UCLES 2013 [Turn over

\PA CAMBRIDGE



2 (a) Fig.2.1 shows a brick.

Fig. 2.1

500 bricks like the one shown in Fig. 2.1 are stacked on a wooden platform, known as
a pallet. The pallet of bricks is to be loaded on to a lorry by means of a fork-lift truck, as
shown in Fig. 2.2.

fork-lift truck

bricks

Fig. 2.2

Each brick has a volume of 0.0012m? and is made of a material of density 2300kg/m3.

(i) Calculate the mass of one brick.
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(ii) The fork-lift truck can safely lift a load of mass 2 tonnes (2000kg). The

pallet has a mass of 100kg.

1. Calculate the total mass of the pallet and 500 bricks.

totalmass = ..oooeveeiiii,

2. Is it safe for the fork-lift truck to lift the total mass of the pallet and 500 bricks?

yes

no

(b) The brick shown in Fig. 2.3 has the same dimensions as the brick in
made of the same material. However, this brick has a hollow in one face.

hollow

Fig. 2.3
Complete the following sentences.
(i) The density of the brick in Fig. 2.3 .....ccoviiiii,

of the brick in Fig. 2.1, because ...........c.cooiiiiiiiiiiiiieen

(ii) The mass of the brick in Fig. 2.3iS ...ccoviiiiiiiiiiiiiiieee

the brick in Fig. 2.1.

© UCLES 2013

[3]

Fig. 2.1 and is

... the mass of
(2]

[Total: 8]
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3 Fig. 3.1 shows a man pulling a truck of logs at a constant speed along a level p
P to Q against a resistive (frictional) force.

logs

REXEZQ

truck — [
P (O —(©) Q

Fig. 3.1

(a) State the two quantities, and their units, that must be measured in order to calculate the
work done on the truck.

quantity unit

2]

(b) State the additional quantity needed in order to calculate the useful power of the man.

(c) On another occasion, there is a smaller number of logs in the truck. The resistive force
on the truck is smaller when the truck is pulled from P to Q at the same speed as
before.

What effect does this have on
(i) the force exerted by the man,
(ii) the work done by the man,

(iii) the useful power of the man?

[3]

(d) What form of energy stored in his body does the man use to pull the truck of logs?
...................................................................................................................................... [1]
[Total: 7]
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4 Fig. 4.1 shows a typical laboratory liquid-in-glass thermometer.

40 0 10 20 30 40 50 60 70 80 90 100 110 C)ZD
Fig. 4.1
(@) Name a liquid that is likely to be used in this thermometer.
...................................................................................................................................... 1]
(b) What occupies the space in the tube, between the end of the liquid thread and the end
of the tube?
...................................................................................................................................... 1]
(c) On Fig. 4.1, clearly indicate and label
(i) theice point,
(ii) the steam point.
(2]
(d) The thermometer is moved into a hotter place.
(i) State what happens to the position of the end of the liquid thread.
(ii) Explain why this happens.
[2]
[Total: 6]
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5 A family goes on holiday in a car. To stop the journey being boring for the children, e
an hour they note down the distance they have travelled since they left home. They the
the graph shown in Fig. 5.1.

400
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X
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time since leaving home/hours

Fig. 5.1

The first half hour and the last half hour of their journey are on small roads. The rest of the
journey is on major roads.

Answer the following questions using information from Fig. 5.1.

(a) For how many hours were they travelling on major roads?

time =, hours [1]
(b) How far did they travel
(i) intotal,
total distance = .....cooovvviiiiiii km
(ii) on small roads,

distance on small roads = ........oooiviiiiiiiieiie km

(iii) on major roads?
distance on Major roads = .........cccceevvvviviririiiiiiiir——. km
(3]
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9
(c) They had two refreshment stops whilst on the journey.

On Fig. 5.1, clearly mark where they had these stops.

(d) Apart from the times when they stopped, during which section of the journey was their
speed slowest? Explain your answer.

LYY 3 (0] o 1T

L2y o] F=T g =Yoo PP OPPPPPRPPPPP

(e) Calculate the average speed for the whole journey. Your answer must include the unit.

average SpPeed = ....oiiiiiiiiiiiiiiiiieeeeeee e [4]

[Total: 11]
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6 A manometer is being used to measure the pressure of the gas in a container, as s
Fig. 6.1.

container of gas

— 1
o] || |
g N

Ol
(@) (b)

before after

Fig. 6.1

(@) The appearance of the oil in the manometer before connecting it to the container is
shown in Fig. 6.1(a).

Explain why the oil levels are the same in both limbs of the manometer.

(b) Fig. 6.1(b) shows the oil levels after connecting to the container.

By how much does the gas pressure in the container differ from atmospheric pressure?
Tick one box.

3cm of oil greater than atmospheric pressure
3cm of oil less than atmospheric pressure
6cm of oil greater than atmospheric pressure

6cm of oil less than atmospheric pressure

[1]
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(c) When the gas in the container is heated, the pressure rises.

(i) What happens to the oil level

1. inthe left-hand lIMD, .......coooieeee e e
2. inthe right-hand lImMD? ...
(1]
(ii) Explain, in terms of molecules, why the pressure of the gas rises when it is heated.
.............................................................................................................................. [3]
[Total: 6]
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7 The apparatus in Fig. 7.1 is producing a visible spectrum from a filament lamp (w
source).

screen
glass

prism

glass
lens

Y
} visible spectrum
X

filament lamp
(white light source)

Fig. 7.1

(a) Which two things is the lens in Fig. 7.1 doing to the light?

Tick two boxes.

refracting

reflecting

converging

diverging (2]

(b) Which two things is the prism in Fig. 7.1 doing to the light?

Tick two boxes.

diffracting

dispersing

focusing

refracting (2]

(c) Which colour light will be seen at point X, at the bottom edge of the visible spectrum?
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(d) A sensitive thermometer shows a small rise in temperature when held at poi
above the top edge of the visible spectrum.

(i) Which type of electromagnetic radiation is the thermometer detecting?

(i) Suggest why this radiation is present.
(2]
[Total: 7]
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8 (a) Fig.8.1is aray diagram of parallel rays passing through a lens.

X
A = X B
Y

Fig. 8.1

(i) State the name given to point F.

(ii) Which distance is the focal length of the lens?

[2]
(b) Fig. 8.2 is another drawing of the same lens as in Fig. 8.1, with an object AX placed in
front of it.
X
A P "

Fig. 8.2

(i) On Fig. 8.2, draw two rays to locate the image of point X. Label this point Z.

(ii) On Fig. 8.2, draw in the image of AX, and label it “image”.
[4]

[Total: 6]
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9 (a) Which electrical quantity is described as “the flow of charge”? Tick one box.

current

electromotive force

potential difference

power

resistance

[1]

(b) Fig. 9.1 shows a circuit in which switch S is open. The battery and ammeter have
resistances that can be ignored.

|12V
k-
®
16 Q S 8Q

Fig. 9.1
(i) Switch S is closed.

Calculate

1. the combined resistance of the two resistors,

resistance = ..o, Q[2]

2. the reading on the ammeter. Include the unit.

ammeterreading = ..., [4]

(ii) Switch S is opened again.
State, including units,
1. the reading on the ammeter,

ammeterreading = ... [1]

2. the potential difference across the battery.

potential difference = ............ccc [1]
[Total: 9]
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10 The circuit for adjusting the brightness of the lamp in the display panel of a car is s

16

Fig. 10.1.
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brightness | |~
control
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panel
lamp
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o {
Fig. 10.1

The brightness control is uniformly wound with resistance wire and has a sliding contact S.

(a) State the name of the component used as the brightness control.

...................................................................................................................................... [1]
(b) State the potential difference across the panel lamp when
(i) SisatendA, ............... Vv
(ii) SisatendB. ............... \Y
(2]
(c) Describe what happens to the brightness of the lamp as S is moved from A to B.
...................................................................................................................................... [2]
[Total: 5]
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11 (a) Fig. 11.1 shows the cross-section of a horizontal wire carrying a current. The
positioned between the poles of a large horseshoe magnet.

current-carrying
wire

Fig. 11.1
The wire is perpendicular to the page and the direction of the current is into the page.

There is a force on the wire due to the current being in a magnetic field. This magnetic
force balances the weight of the wire.

In which direction is the magnetic force on the wire? Tick one box.

towards the N pole

towards the S pole

towards the top of the page

perpendicularly out of the page [1]
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(b) Two pieces of bare wire are fixed to terminals on a wooden board. A third piece
wire X rests on the other two and is free to move.

This is shown in Fig. 11.2.

fixed bare
wires X

Fig. 11.2
You are given a 6V battery and a strong horseshoe magnet.

On Fig. 11.2, show how you would use the battery and the magnet to make X move
along the two fixed wires. [3]

[Total: 4]
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12 (a) Complete the table below.

In the centre column, state whether the particle is inside or outside the nucleus.

In the right-hand column, state whether the particle has a positive charge or a negative
charge or no charge.

particle position charge

proton 2]
electron [2]
neutron [2]

(b) Which of the particles in the above table
(i) isthe same as a B-PartiCle, ......cccccccciiiiiiiii e

(i) makes up Cathode rayS? ........oooiiiii e

2]

[Total: 8]
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