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FORCES

1  The diagram shows a person pushing a crate up a slope on to a lorry.

(a) The person pushes the crate along the slope with a force of 200 N.
Calculate the work done pushing the crate along the slope.

Write down the equation you are going to use.

(1 mark)
Show clearly how you work out your final answer.
Work done = ......ccoooiiiiiiiiiiiee, J
(2 marks)
(b) The mass of the crate is 60 kg.
(i) Calculate the approximate weight of the crate.
Show clearly how you work out your final answer.
Weight = ..o, N
(2 marks)
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(i) Explain why more energy is transferred by pushing the crate along the slope than by lifting
the crate the vertical distance 0.5 m.

(2 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
S03/3453/H(T)
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WAVES AND RADIATION

2 The diagram shows the ‘plum pudding’ model of an atom.

‘Pudding’

(a) Scientists thought that the ‘pudding’ was positively charged.

(1) Name the particles labelled A in the diagram.

......................................................................... (1 mark)
(i) Complete this sentence by choosing the correct words from the box.
negatively charged positively charged uncharged
The particles 1abelled A AIe .........ccccieviieiiieiiieie ettt seensa e
(1 mark)

(b) A new model of an atom was suggested by Rutherford and Marsden.
They fired alpha particles at thin metal foil.
Alpha particles are positively charged.
In their model each atom has a nucleus.
The diagram below shows the path of an alpha particle as it passes the nucleus of an atom.

Path of
alpha particle

Alpha

@ >
particle ‘

Nucleus of atom

(i) Explain why the alpha particle changes direction.

(2 marks)

S03/3453/H(T)



(i1)) The diagram shows different paths taken by alpha particles when they were fired by

Rutherford and Marsden at the thin metal foil.

I I Alpha particles

Thin metal foil

The boxes on the left show some observations from the experiment.
The boxes on the right give their explanations.
Draw a straight line from each observation to its explanation.

One has been done for you.

Observation

some alpha particles travel along
path Y

Explanation

because the nucleus has a very large
positive charge and a large mass

most of the alpha particles follow
path X

because the nucleus is very small

some alpha particles rebound
backwards along path Z

because most of each atom is empty
space

very few alpha particles follow
path Z

S03/3453/H(T)

because the nucleus is positively
charged

(2 marks)

Turn over P
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3 The diagram shows a transverse wave.

(a) Which of A, B, C or D is:

(i) the wavelength; ...
(i1) the amplitude? ...
(2 marks)
(b) Light waves carry different information to sound waves.
Give two other ways in which light waves are different to sound waves.
(2 marks)
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FORCES AND MOTION

4  The diagram shows a bicycle pedal, crank and chain wheel.

Chain wheel\

Crank Pedal

(@) (i) Complete the three spaces to give the equation which is used to calculate the turning
effect of a force.

between line of action and pivot.

(1 mark)

(il) Calculate the turning effect of the force shown in the diagram.
Turning effect = ......cccoeevvveieiieeeeee e, Nm
(2 marks)
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The cyclist keeps the size and direction of the force constant.
Explain why the turning effect changes as the cyclist pedals the bicycle.

(b) These diagrams show two other positions of the pedal.

TURN OVER FOR THE NEXT QUESTION

Turn over P
S03/3453/H(T)
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5  The diagram shows a cross-section through the Earth.

A B
(a) Name the parts labelled A, B and C.
A e
B o
C e (3 marks)

(b) The diagrams show where we think the continents were 200 million years ago, and where they
are today.

200 million years ago Today

What evidence suggests that X and Y were once joined?

(2 marks)
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(¢) The Earth’s lithosphere is cracked into a large number of pieces.
These pieces are constantly moving.

(i) What are these pieces called?

(2 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
S03/3453/H(T)
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QUESTIONS RELATING TO PREVIOUSLY TESTED MODULES

6 (a) The circuit contains a lamp and two switches, S; and S,.

S03/3453/H(T)
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._Oio .
Sy
—O0—_©
(i) Complete the truth table for the above circuit.
Switch S, Switch S, Lamp

OFF (0) OFF (0) OFF (0)

ON (1) OFF (0)

OFF (0) ON (1)

ON (1) ON (1)

(il) Which type of logic gate produces this truth table?

(1 mark)
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(b) The diagram shows an electronic system used to switch on a heater in a greenhouse.

Input
Sensor A

Low temperature 0

High temperature 1

Input
Sensor B

Dark 0
Light 1

What is:

OR gate

e

Heater

(1) XS ettt h ettt h et et e eh e st et e bt eneeteneeeneenean

(1) INPUL SENSOT A coeiieiiiieiiieeteeeteeeeteeestteesteeestaeessbeeasseessseeasseeesseeessseessseessseessseessseeasseeensseanes

(111)  INPUL SENSOT B7 oot nes

(c) When will the heater be ON?

Explain your answer.

(3 marks)

S03/3453/H(T)

(3 marks)

Turn over P
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7  The diagrams show a circuit breaker.

Currentin  Ironarm  Pivot  Spring

= _
A G o
Contacts/'&——/ﬁ—J .
— I—
G/ </>
Current out .
i —Tcoil -
L l
Normal current Current larger
than normal

To gain full marks in this question you should write your ideas in good English. Put them into a
sensible order and use the correct scientific words.

Explain, as fully as you can, how the circuit breaker works.
The explanation has been started for you.

Whew current flows thwoughv the coily, (6 DeCOMEs ..........cceeevvenceeerirnerreeireeei.

(4 marks)

S03/3453/H(T)
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FORCES

8 A car travels on a long straight road.
The graph shows how the speed of the car changes with time.

40
30
Speed in
metres
per
second
10
0

0 2 4 6 8 10 12 14 16 18 20 22 24
Time in seconds

(a) Calculate the acceleration of the car during the first 8 seconds.
Show clearly how you work out your final answer and give the unit.

ACCEIETAtION = ...eeoiiiiiiieiieee e
(4 marks)
(b) Calculate the distance travelled, in metres, between 18 and 22 seconds.
Show clearly how you work out your final answer.
DIStANCE = ...oovieieieieeeeee e m
(3 marks)

Turn over P
S03/3453/H(T)
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9  The “big bang” theory is one theory of the origin of the Universe.

(a) Explain what is meant by the “big bang” theory.

(2 marks)
(b) One piece of evidence for the “big bang” theory is “red-shift”.
(i) What is “red-shift™?
(1 mark)
(i) Explain how “red-shift” leads to the “big bang” theory.
(4 marks)

S03/3453/H(T)
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WAVES AND RADIATION

10  The drawing shows how seismic waves (shock waves from earthquakes) are recorded.

Spring Heavy weight

does not move C *> A motor turns

the drum
Pen

= =i

N =
/

Base is fixed to the ground.
It shakes when the Earth vibrates.

Source: KEITH JOHNSON, Physics for You Support Pack
(Stanley Thornes) 1996

(a) Two types of wave, P and S, travel from the earthquake through the Earth.

State the differences between P and S waves.

(3 marks)

S03/3453/H(T)
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(b) The diagrams show P and S waves meeting the boundary between two layers of the Earth.

P waves S waves
/_\ /_\
X X
Y Y

No transmission of wave

(1) What happens to the P waves at the boundary?

(i1)) Explain what the behaviour of the P and S waves at the boundary tells you about layer X
and layer Y.

(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
S03/3453/H(T)
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11 The drawing shows a scan being carried out on a pregnant woman.
The scanner uses ultrasonic waves to check on the progress of the fetus.

Fetus in
womb

Electronic
components
~q
Ultrasound
probe Image of
fetal skull
on screen

(a) The frequency of the ultrasonic waves is 3 MHz (3 000 000 Hz).
These ultrasonic waves travel at a speed of 1500 m/s in the human body.

(i) Calculate the wavelength of the ultrasonic waves.

Write down the equation you are going to use. Show clearly how you work out your final
answer and give the units.

(4 marks)

S03/3453/H(T)



2 1 LEAVE
MARGIN
BLANK

(i) Explain how ultrasonic waves produce an image of the fetus.

(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
S03/3453/H(T)
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FORCES AND MOTION

12 The drawing shows a tennis racket hitting a ball.

E T

i '-.'_'. " R
-- '.. - .'..\' -.-
[ -_"'._-lI
18 M
o |
i o T
L s | |
ey [
=== )

(a) The ball has a mass of 0.06kg.
The racket is in contact with the ball for 0.03 s.
The force exerted by the racket on the ball is 130 N.

(1) Write down the equation which links change in momentum, force and time.

(1 mark)
(ii)) Calculate the velocity of the ball, in m/s away from the racket.
You should assume that the ball is stationary when it is hit.
Show clearly how you work out your final answer.
Velocity of ball = ........ccoceviviiiiiiieciecie, m/s away from the racket
(3 marks)

S03/3453/H(T)
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(b) To gain full marks in this question you should write your ideas in good English. Put them into
a sensible order and use the correct scientific words.

Many cars are fitted with airbags.
In a crash the airbags inflate.

Airbag Driver

Use the idea of momentum to explain, as fully as you can, why airbags reduce injuries to the
driver.

(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P

S03/3453/H(T)
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QUESTIONS RELATING TO PREVIOUSLY TESTED MODULES
13 The graph shows the expected change in the world demand for energy.
It also shows how the supplies of various energy resources are expected to change.
Energy
A
/
I'
World energy demand /
/
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s o5 S e RS ol
B amiasett Renewable
-
1960 1970 1980 1990 2000 2010 2020 2030
Year
(a) The supply of energy from oil is decreasing.
The supply from coal is increasing.
(i) Why is this a problem for the environment?
(1 mark)

S03/3453/H(T)
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(i) Use the graph to estimate when supplies from oil and coal will be equal.

(1 mark)
(b) We have relied on fossil fuels to supply most of our energy needs.
Use the graph to explain why:
(1) there could be a supply problem in the future;
(1 mark)
(il)) we must find alternative energy resources.
(1 mark)

(c) On average, the energy use of each family in the UK releases over 25 tonnes of carbon dioxide
and 4 kilograms of sulphur dioxide into the air every year.

(i) State one environmental effect which is increased by releasing carbon dioxide into the
atmosphere.

(il)) State a different environmental effect caused by releasing sulphur dioxide into the
atmosphere.

QUESTION 13 CONTINUES ON THE NEXT PAGE

Turn over P
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(d) Electricity may be generated using nuclear fuels.

Apart from the cost of the electricity, what are the advantages and disadvantages of doing this?

(5 marks)

END OF QUESTIONS
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