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FORMULAE

You may find the following formulae useful.
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energy transferred = current x voltage x time E=IxVxt
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time period T STES S
work done w =
power = ——— pP=— ST
time taken t S
energy transferred w m
power = <=9 p- W o
time taken t
) 27 x orbital radius 2XT XTI
orbital speed = - - Ve ——
time period T

(final speed)? = (initial speed)? + (2 x acceleration x distance moved)
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pressure x volume = constant p,xV, =p,xV, X\% . o

A 2

pressure PP, -5 E

= constant - =T CHS S

temperature L T ?ﬁfé =

G SRS

hange i ( ) 5 =

change in momentum mv —mu e -

force = 9 : F= 2 \fg\ B

time taken t SR *E

5 =

change of wavelength  velocity of a galaxy A=dy AL v \/§ e
C X, X \

wavelength speed of light Ao Ao

change in thermal energy = mass x specific heat capacity x change in temperature
AQ=mxcxAT

Where necessary, assume the acceleration of free fall, g = 10 m/s2
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e measure the output voltage across the secondary coil

e use a primary coil with 10 turns

[
(@) (i) Plota graph of the student’s results on the grid.

The table shows the student’s results.

This is the student’s method.

2 Astudent investigates a transformer.

(ii) Draw a curve of best fit.

(1)

40

30

Output voltage

20

inV
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80

60
Number of turns on primary coil

4
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You may draw a diagram to help your answer.
(5)

(a) Describe an experiment to measure the speed of sound in air.

3 This question is about sound waves.
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L B8 (b) An oscilloscope can be used to determine the frequency of a sound wave.
o e The diagram shows an oscilloscope trace of a sound wave.
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(i) Calculate the period of this sound wave.
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z (i) Calculate the frequency of this sound wave.

55 freqUENCY = oo Hz
i ; (Total for Question 3 = 10 marks)
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(1)

(b) The diagram shows the path of an alpha particle as it passes close to a nucleus.

4 This is a question about alpha particles.
(a) Describe the nature of an alpha particle.

nucleus

(i) Draw an arrow from point X to show the force on the alpha particle due to the nucleus.

Label this force Y.

(2)

(ii) Draw an arrow to show the force on the nucleus due to the alpha particle.

Label this force Z.

(2)

(i) Explain how the path of the alpha particle shows whether the nucleus is

positive, negative or neutral.

(3)

7 A 0 8 2 0
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..m/s?

(3)

acceleration

(c) The alpha particle experiences a resultant force of 3.6 N and has a mass of 6.6 x 107*" kg.
Calculate the acceleration of the alpha particle.

(Total for Question 4 = 11 marks)
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5 A toy produces continuous waves when floating on the surface of a pool of water.

The waves spread out as circular wavefronts.

Diagram 1 shows the wavefronts produced when the toy is not moving, as viewed

from above.

toy

Diagram 1

Diagram 2 shows the wavefronts produced when the toy is moving across the surface

of the pool of water.

toy

Diagram 2

(1

0 2

4 A 0 1
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(a) Draw an arrow on diagram 2 to show the direction the toy is moving.
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6 A dog sits on a water-filled bag to keep cool.
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(@) The table shows some data about the dog and the water in the bag.

ot
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8.7
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mass of water in kg

power output of dog by heating in W
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specific heat capacity of water in J/kg °C
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initial temperature of water in °C
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The dog sits on the bag for 22 minutes.

(i) Calculate the energy transferred from the dog to the water by heating

in 22 minutes.

5 8 3 7 4 A 0 1 2 2
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(i) State an assumption you have made when calculating the energy transferred.
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s (iii) Calculate the temperature of the water after 22 minutes.
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Saxs (b) Discuss why conduction is the main way that thermal energy is transferred from
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Sin the dog to the water.
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8 The diagram shows a bottle supported by a finger.

force from finger =2.1N
<

not to
scale

28cm

floor

A
weight of bottle

(a) State the name of point Z.

(b) (i) State the formula linking moment, force and perpendicular distance from the pivot.
(1)

(ii) The bottle does not move.

Calculate the weight of the bottle.
(4)

weight of bottle= ...

(Total for Question 8 = 6 marks)
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ice cube

Explain how the pressure of the ice cube on the ground changes when it melts.

Calculate the pressure the ice cube exerts on the ground.

is 2.6 x 10*m?2
(ii) The ice cube melts and becomes a puddle with a larger cross-sectional area.

(i) The mass of the ice cube is 3.7 g and its area of contact with the ground

(@) The diagram shows an ice cube placed on the ground.

9 This is a question about a melting ice cube.
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