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1 Fig.1.1is the speed-time graph for the motion of a bus along a road.

10

speed

m/s

0 10 20 30 40 50 60 70
time/s

Fig. 1.1

(a) Calculate the distance travelled by the bus in the first 40s.

distance = .....ccoovvveiivinnneen,

(b) The distance travelled between 40s and 80s is 315m.

Calculate the average speed of the bus during the whole 80s.

average speed = .....cccccvvvveevieennnn,
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(c) Describe the motion of the bus

(i) between 40s and 70s,

[Total: 9]
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2 A student has been told to find the density of some liquid paraffin by measuring its mass and its
volume.

(&) Which piece of laboratory equipment should she use to measure the volume of the liquid
paraffin?

............................................................................................................................................... [1]
(c) Describe the procedure she would follow in order to find the mass.
............................................................................................................................................... [3]
(d) These are the student’s results.
mass of liquid = 62.49g
volume of liquid = 80cm3
Calculate the density of the liquid paraffin.
eNSItY = oo [4]

[Total: 9]
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3 Arowing boat is moving through water, in the direction shown in Fig. 3.1.

upthrust

drag

movement of
boat/

forward
thrust

There are four forces acting on the boat.
The weight is the force of gravity on the boat.
The upthrust is the upwards force of the water on the boat.

The forward thrust is the force that drives the boat through the water, and is caused by the action
of the oars.

The drag is the resistance to the motion due to friction.

(@) The boat is floating. What can be said about the upthrust and the weight?

............................................................................................................................................... [1]
(b) Explain why it is important that the weight is not greater than the upthrust.

............................................................................................................................................... [1]
(c) Describe what happens to the boat when the forward thrust is greater than the drag.

............................................................................................................................................... [2]

(d) Describe what happens to the moving boat when the oars are out of the water and the forward
thrust is zero.

[Total: 5]
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4 A metal tyre for a wooden wheel is made from an iron ring. This is shown in Fig. 4.1.

wooden wheel
iron ring

joints

Fig. 4.1
The iron ring is made slightly too small to fit on the wheel.

(a) Explain why heating the iron ring will help it fit on the wheel.

[Total: 5]
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(@) A copper rod and a plastic rod each pass through holes in rubber bungs, so that their ends
are inside a tank, as shown in Fig. 5.1.

hot % rubber
water bung
copper rod

plastic rod

Fig. 5.1

Both rods are covered with wax.
Very hot water is poured into the tank, covering the end of each rod.

(i) What, if anything, is seen happening on the rods during the next few minutes?

(o7 ] o] 01T g (1o NPT PPPPPR
PIASHIC O ...,
[2]
(i) Explain your answers to (a)(i).
....................................................................................................................................... [2]
(b) Explain, in terms of particles, how evaporation causes the hot water to cool.
............................................................................................................................................... [3]

[Total: 7]
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6 A metal rail is 330m long. Sound travels at 5000m/s in the metal.

(a) Calculate the time taken for a sound to travel the length of the rail.

time taken = ... s [3]
(b) Sound in air takes 1.0s to travel 330m.

As shown in Fig. 6.1, a man puts his right ear against one end of the rail. Another man strikes
the other end of the rail with a hammer.

hammer

hits rail ‘o
N2 <ﬂ<

330m

Fig. 6.1 (not to scale)
Describe and explain what each man hears.

A= YL A T 10 0] 0] SRR

[Total: 6]
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7 (a) Fig.7.1represents a longitudinal wave.

‘ HH‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘HH ‘ direction of

‘ ‘ wave travel

Fig. 7.1
() OnFig. 7.1, mark carefully a distance that represents the wavelength of the wave. [2]
(i)  A'long spring (slinky) is used to demonstrate a longitudinal wave motion.

Describe how a longitudinal wave could be set up in the spring.

(b) Fig. 7.2 represents a cross-section through a water wave.

direction of

Wwa\/e travel

Fig. 7.2
() OnFig. 7.2, mark carefully a distance that represents the wavelength of the wave. [1]

(i) Describe the change that would need to be made to Fig. 7.2 in order to show a wave of
bigger amplitude.

© UCLES 2014 0625/22/M/3/14 [TU rn over



10

(c) Fig. 7.3 shows a cross-section through the water wave as it moves into a shallow region and
then out of the shallow region.

wave moving this way

> shallow water
/

piece of plastic

Fig. 7.3
State what, if anything, Fig. 7.3 shows happening to
(i) the amplitude of the wave as it moves into the shallow region,

(i) the wavelength of the wave as it moves into the shallow region.

[Total: 7]
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8 Here is alist of eight substances that may be found in a Physics laboratory.

aluminium
copper
ebonite
glass

gold

iron
plastic
silk

(a) State one substance in the list above that

(I) 1S @ CONUUCTON, ...ieiiieeeiiiet ettt e et e e e e e e et e e e e e s e e e e e e e e e e e b b n e e e e e e e aaans
(IT) IS AN INSUIALOL, ..eeiiiiieee ittt e e et e e e e e e s bbb e e e e e e e s s bbb r e e e e e e e eaan
(L) I o= 1 I o L= =T | 1= (7= R
(iv) can be charged by rubbing with @ Cloth. .........coiiiiiiii e
[4]

(b) Describe briefly a method for magnetising a sample of the substance named in (a)(iii).
.............................................................................................................................................. [2]

[Total: 6]
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9 The electric circuit shown in Fig. 9.1 contains a battery, two resistors, a switch and another

component.
12v
|___ I
I
®
16.0Q 8.0Q
— > —1 1

Fig. 9.1

(@ (i) Which instrument does the symbol @ represent?

....................................................................................................................................... [1]
(i)  Which guantity does this instrument measure? Tick one box.

charge

current

potential difference

power ]
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(b) The switch is closed so that there is a current in the circuit.

(i) What flows in the circuit in order to create the current? Tick one box.

charge

potential difference

power
resistance
[1]
(i) Using values from Fig. 9.1, calculate
1. the combined resistance of the two resistors,
combined resiStanCe = .........eveveeevierieeeieeeeeeeeeeeeeeeee, Q [2]
2. the current in the circuit, stating the unit of your answer.
CUMTENt = Lo, [4]

(c) When the switch is open, what is the potential difference across the 16 Q resistor? Tick one

box.
12v
8.0V
6.0V
ov
[1]
[Total: 10]
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10 A laboratory technician has a 12V a.c. power supply. He wishes to use it to light a 6.0V, 1.5Q
lamp, using either a transformer or a resistor.

(a) State what will happen if he connects the lamp directly to the 12V power supply.

(b) (i) Using a standard transformer symbol, complete the circuit in Fig. 10.1 to show how the
transformer could be used to light the lamp at nhormal brightness.

O—
6.0V15Q
- 12V
input
P a.c. lamp
O—
[1]

Fig. 10.1

(i) The transformer is to light the lamp at normal brightness.

number of turns on secondary coil
number of turns on primary coil

Determine the value of the ratio:

(c) (i) Complete the circuitin Fig. 10.2 to show how a single resistor could be connected so that
the lamp lights at normal brightness.

O—
6.0V15Q
. 12V
input
P a.c. lamp
O—

(2]
Fig. 10.2

(i) State the value of the resistance that is needed for the lamp to light at normal brightness.
FESIStANCEe = ..ovviiiiieeeeeeeeeeeeeeeeeeeeeeeee e Q [1]

[Total: 7]
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11 One nuclide of sodium is represented in nuclide notation as 75Na.
For one neutral atom of 23Na, state
(8) TS NUCIEON NUMDET, ...iiiiiiii ettt e e e e e e e e e e e e et eeeeeeeaans
(o) T LESTN o] £ 1 (o T I 410 .41 1=
(o) I L g L= 10T 0] o 1= e ) 1T 11 0] S

(d) the NUMDBEr Of lECIIONS. ..o e

[4]

[Total: 4]

Question 12 is on the next page.
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12 Fig. 12.1 shows how the count rate from a radioactive specimen changes with time.

count rate
counts/minute
2000
\
\
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\
\
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N
\\
N
N
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N
500 g

0

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

Fig. 12.1

(a) Use the graph to determine the half-life of the radioactive material. Make clear marks on the
graph to show how you obtained the answer.

half-life = ....cooooi, hours [2]

(b) Measurements are made over the same period of time for another specimen of the same

material as the specimen in (a). The second specimen has half as many radioactive atoms at
time zero.

Suggest the values this second specimen gives for

(i) the countrate attime zero, s counts/minute
(i) thehalf-life, hours
(iii) the countrate after 16 hours. L, counts/minute

3]
[Total: 5]
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