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1

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box & and then

mark your new answer with a cross X.

(@) (i) Complete each box in Figure 1 to show how particles are arranged in a solid,

liquid and gas.

One particle in each box has been drawn for you.

O

O O

solid

liquid gas
Figure 1

(ii) Which row of the table is correct for water compared to steam?

the density of wateris  the water molecules are

o 0o o o
O N w >

bigger smaller
smaller bigger
bigger closer together
smaller further apart
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(b) A student investigates the density of a copper block and the density of a small
stone, as shown in Figure 2.

Figure 2

(i) The student calculates the volume of the block as 13 cm?3.
She finds that the mass of the block is 100g.
Calculate the density of the block.
Use the equation

_mass _

density =
volume

density =
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(i) The student found the volume of the copper block by multiplying the area of
its base by its height.

The small stone does not have straight sides.

Describe how the student could measure the volume of the small stone.
You may use a diagram if it helps your answer.

(Total for Question 1 = 9 marks)
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2 An electric heater is used to heat some water.

Figure 3 shows the experimental setup used.

thermometer

beaker '

water

| electric heater

Figure 3

(a) Figure 4 shows the energy transferred by the electric heater in 1 second.

50 J of thermal energy
supplied by the electric
heater

wasted energy

Figure 4

—
~

How much energy is wasted each second?

12)
38)
50J

O O O O
O N W >

88J

38 J of thermal energy
raising the temperature
of the water
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(ii) Describe what happens to the wasted energy.

(b) Explain one way the experiment can be improved to reduce the amount of
wasted energy.

(c) The initial mass of the water in the beaker is 0.72 kg.
The electric heater is switched on for some time and the water boils.
The mass of the water after the heater is switched off is 0.60 kg.
The thermal energy transferred to the water while it boils is 270000 J.

Use an equation from the formula sheet to calculate the specific latent heat of

the water.
specific latentheat = ... J/kg°C
(Total for Question 2 = 8 marks)
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3 A man pulls a suitcase with a horizontal force, F, as shown in Figure 5.

Two other forces acting on the suitcase are labelled P and Q.

Not to scale

(@) (i) Which of these gives the correct names for the forces P and Q?

name of
force P force Q
L]A upthrust reaction
1B reaction friction
]c reaction reaction
1D friction upthrust

(ii) Draw an arrow on the diagram to represent the weight of the suitcase.
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(b) The man pulls the suitcase for 80 m along a horizontal path.

The mass of the man and the suitcase is 85 kg.

The man does 1200J of work on the suitcase as he pulls the suitcase along.
He walks with an average velocity of 1.5m/s.

(i) Calculate the kinetic energy of the man and the suitcase.

kinetic energy =

(ii) Calculate the horizontal force, F, that the man exerts on the suitcase.

Use the equation:

work done = force x distance moved in the direction of the force
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(c) The man runs up a set of stairs carrying his suitcase.

Explain whether he does more total work if he walks up the same stairs instead
of running.

(d) The man lifts his suitcase.
The increase in gravitational potential energy of the suitcase is 264 J.
The mass of the suitcase is 12 kg.
Calculate the vertical height the suitcase is raised.
(gravitational field strength, g = TON/kg)
Use the equation:

change in gravitational potential energy = mass x g x change in vertical height

height raised = ... m

(Total for Question 3 = 10 marks)
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4 The efficiency of an electric motor is investigated as shown in Figure 6.

The motor lifts a mass at a constant speed.

motor motor shaft
bench
string
Figure 6
The results are shown in Figure 7.

current in motor 1.9A

voltage across motor 10.0V

time taken to lift mass 9.0s
Figure 7

(@) (i) Which of these changes would improve the reliability of these results?

Repeating the investigation with different masses
Repeating the readings and calculating averages

Using a motor that works with a higher voltage

O Nn w >

Using a shorter piece of string to lift the mass
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(ii) Which of these best shows the energy stores as the mass is lifted?

O O o o

(b) (i)

kinetic energy of the mass  potential energy of the mass

A constant increasing
B constant decreasing
C decreasing increasing
D decreasing decreasing
Show that the total energy supplied to the motor in the 9s is about 170J.

(i) During the 95 the efficiency of the motor is 70%.

Calculate the amount of useful energy transferred in the 9s.

Use the equation

useful energy transferred
total energy supplied

efficiency =

useful energy = ...
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(c) Which row of the table is correct for the resistance of the motor?

resistance of motor = resistance of motor =

L] A [+V [>+P
B V=1 P12
Ll ¢ V1 Px I
D I xV P=+?

(d) When the motor lifts the mass, the coil in the motor becomes warm.

Explain why the coil becomes warm.

(Total for Question 4 = 11 marks)
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5 A studentinvestigates how the resistance of a thermistor varies with temperature.

(@) The student uses the equipment shown in Figure 8 to measure the temperature
of the thermistor.

thermometer
wires to circuit
stirrer
é//
water é\
' -
| thermistor
water bath
| __— heater

Figure 8

(i) Give one reason for using the water bath.

(ii) The equipment shown in Figure 8 is for investigations in the temperature
range from 20°C to 100°C.

State one way the student could develop this experimental procedure to
investigate temperatures outside this range.
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(b) The student takes measurements for two other components, A and B.

The results for both these components are shown in Figure 9.

resistance
/ Q

resistance
/ Q
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Figure 9
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Compare and contrast how the resistances of component A and component B
vary with temperature.

*(c) Describe how the student should carry out an experiment to determine the
specific heat capacity of water.

(Total for Question 5 = 11 marks)
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6 A student uses a digital calliper to measure the length of a spring, as shown in
Figure 10.

Figure 10

The spring is bendy and difficult to measure.

The student takes the six readings shown in Figure 11.
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Figure 11

(a) Calculate the average length of the spring.

average length =
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(b) The student investigates the stretching of a spring with the equipment shown in
Figure 12.

spring

weights

Figure 12

The student investigates the extension of the spring using six different weights.

The results are shown in Figure 13.

weight (N) extension (mm)
0.20 4.0
0.40 8.0
0.60 12.0
0.80 16.0
1.00 20.0
1.20 24.0
Figure 13
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(i) Draw a graph for the readings, using the grid shown.

(3)
(ii) The student writes this conclusion:
‘The extension of the spring is directly proportional to the weight stretching
the spring.
Comment on the student’s conclusion.
(3)
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(c) The student extends the investigation by finding information about the stretching
of wires.

The student finds the graph shown in Figure 14 for the stretching of a wire.

45 4
40 4
35

30 -
load 25
/N

wire breaks

20
15 +
10
5
0 T T T T

0 4 8 12 16

extension/ mm

Figure 14

Describe the non-linear stretching of the wire shown in Figure 14.

(Total for Question 6 = 11 marks)

TOTAL FOR PAPER = 60 MARKS
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Equations

(final velocity)? - (initial velocity)? = 2 x acceleration x distance
VZ-ut=2Xxaxx

energy transferred = current x potential difference x time
E=IxVxt

potential difference across primary coil x current in primary coil = potential difference across
secondary coil x current in secondary coil

Vp X Ip =V x|

change in thermal energy = mass x specific heat capacity x change in temperature
AQ=m x c X A0

thermal energy for a change of state = mass x specific latent heat

Q=mxL

energy transferred in stretching = 0.5 X spring constant x (extension)?

E=% xk x x?
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