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[image: image5.png]A 20 newton weight is hung on a spring balance. The spring extends by
0-10 metre. The weight is removed and a bag of potatoes is hung on the
balance. The spring extends by 015 metre.

What is the weight of the bag of potatoes?
A 10 newtons
B 15 newtons
C 20 newtons

D 30 newtons

50 newtons

Answer 1
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[image: image7.png]4. A car designer wants to increase the maximum acceleration of a car.

Which entry shows what should be done to the engine force and the mass of
the car?

Engine force Mass
A | keep the same increase

B | increase deerease

C | increase keep the same
D | decrease increase

E | decrease keep the same

Answer





[image: image8.png]Which row gives the correct units for work done, energy and powe

Work done Energy Power
A [ newton joule watt

B [ joule joule watt

C [ newton watt joule

D [ watt newton watt

E [ joule watt newton

Answer
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In a research laboratory, water waves are generated in a tank. During one test

the wave shown travels along the tank at 2:3 metres per second.

1-8 metres

30 metres

(a) Calculate the amplitude of the wave shown.

Space for working and answer

18

amplitude

0:9m  (-%) if no unit





[image: image10.png](b) Calculate the wavelength of the wave shown.

Space for working and answer

Length of tank ;)
number of waves

30 (u

6 &

wavelength

s5m (1)

() Caleulate the frequency of the wave shown.

Space for working and anst
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[image: image11.png]9.

A two-speed hot air blower is used in a factory. The blower operates from a
110 volt supply. The blower contains a heater, and a fan attached to a motor.
The blower is switched on by closing switch S,.

S

110 volts heater

motor(M)

| |

(a) What is the voltage across the heater when the blower is operating?

110V (Lor0)

(b) Explain why switch S, should now be closed for the blower to operate at
high speed.

S, short circuits the resistor  OR less resistance (1)
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10. A variable power supply, an ammeter and a voltmeter are used to investigate

how the current in a thermistor changes as the voltage across the thermistor

changes.

(a) Complete the circuit diagram, including the ammeter and voltmeter, to

show how the current and voltage measurements are obtained.
variable voltage
povwer supply
ammeter symbol (%) o ©
voltmeter symbol (%)
ammeter in series (1)
voltmeter across A
thermistor or (1)
power supply thermistor
3
v





[image: image14.png](b) The current and voltage measurements obtained are used to draw the

graph shown.

current

in 1

milliamperes

10

00 o

(i)

20 30 40
voltage in volts

thermistor is 50 volts?

18mA (1or 0)

That is the current in the thermistor when the voltage across the
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(b) (continued)

(if)

(iii)

Calculate the resistance of the thermistor when the voltage across

the thermistor is 5-0 volts.

Space for working and ansicer R
vV OSIR () R I
w0
278Q (1)
2
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How does the resistance of the thermistor change as the voltage
across the thermistor increases?

decreases 1





[image: image16.png]11, A stethoscope is used o listen to sounds made inside a body. The diagram
below shows the main parts of a stethoscope.

earpietes

open bell
tubing!

closed bell

The open or closed bell is placed on the body to detect sounds.
The open bell is used for listening to heart sounds.

The graph shows how the sound level varies with the frequency of the sound
detected by the bell.
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[image: image17.png]S0 Open bell Closed bel

cound \

level

L —

0 100 200 300 400 500

frequency in hertz

() The unit used to measure sound level has been omitted from the graph.

What is the unit of sound level?

decibel OR dB
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[image: image18.png]11.

(continued)

(b) Using information given, explain whether heart sounds are high or low

(©)

frequency sounds.

open bell for low frequencies OR frequencies below 150 Hz

so heart sounds are low frequencics (%)

Why is it important that the earpieces of the stethoscope fit tightly in the
cars?

listener detects maximum sound input/blocks out unwanted

sounds
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[image: image19.png]Marks
12. The diagram shows a machine that emits nuclear radiation to treat bone
cancer.

gamma _
source

(a) Cancer cells are living cells that grow abnormally.
(i) Whatis the effect of nuclear radiation on cancer cells?

Kills/d, 11
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[image: image20.png](ii) The machine emits gamma radiation.

Explain why gamma radiation is used rather than alpha or beta
radiation.

(2amma) penctrates body tissue

(iii) Explain why the gamma radiation souree is rotated around the
patient.

maximum dose delivered

OR minimum dose to healthy tissue focuses on cancer/

healthy tissue is not damaged
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Marks
12. (continued)

(b) The nurse who operates the machine wears a film badge containing a
small picce of photographic film.

film
badge

What effect does nuelear radiation have on photographic film?





[image: image22.png]13, The table below lists the upper and lower frequency limits that apply to the

hearing range of different animals.

Frequency of lower limit | Frequency of upper limit
Animal
of hearing (hertz) of hearing (hertz)
bat 16 000 120 000
mouse 500 60000
cat 500 30000
human 20 20000

(a) What is the highest frequency that can be heard by a mouse?

60000Hz (1 or 0)

(b) Which animal mentioned in the table can hear the greatest range of
frequencies?

() Animals are annoyed by loud sounds within their hearing range. A
householder wants to get rid of mice using an ultrasound emitter.
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[image: image23.png]() Animals are annoyed by loud sounds within their hearing range. A
householder wants to get rid of mice using an ultrasound emitter.

(i) What is meant by ultrasound?
{beyond |

(ii) The houscholder does not want to annoy cats.

Suggest a frequency that the ultrasound emitter could operate at.

less than or equal to 60000 Hz
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A car travels forwards along a level road at a constant speed.
(@) Label the diagram to show the horizontal forces acting on the car.
You must indicate the direction of cach force.
_— driving force
air resistance
thrust
drag .
S engine foree,
(air) friction
2

(5) The car brakes suddenly.

(i) Explain, in terms of forces, why it is important for the passengers to
be wearing seat belts.

passengers must slow down at the same rate as the car (1)

seat belts exert a force on the passengers to

decelerate them (1)





[image: image25.png](ii) A foree of 8000 newtons stops the car when the brakes are applied.
The mass of the car is 1000 kilograms. The car stops in a distance
of 23 metres.

(A)  Calculate the acceleration of the car as it comes to rest.

Space for working and answer

.= Lo

(8000 5y
1000
)8 m/s® (1)

(B)  How much work is done stopping the car?

Space for working and answer
work done = force X distance (%)
= 8000 x 23 A
184000 (1)

(iii) What is the main energy transformation in the car brakes?

10| heat (1OR 0)

symbols acceptable
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[image: image26.png]19. White light is part of the clectromagnetic spectrum=a family of waves with
different wavelengths.

(@) What property do all these waves have in common?

qa

(b) White light can be split into different colours.

screen

white light

(i) What is the name of the glass block that is used to split light into
different colours?

(triangular) prism
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[image: image27.png](ii) The colours appear on the screen in order of wavelength. The
colour with the longest wavelength appears at X.

Which of the colours blue, green and red is seen on the screen at
each position X, Y and Z7

¢ red 1 correct— 1 mark

green

7., blue

(i) Which of the colours blue, green and red has the highest frequency?

blue
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[image: image29.png]“The nucleus of a uranium atom contains
A clectrons only

B neutrons only

C electrons and protons only

D protons and neutrons only

E  electrons, protons and neutrons.

What is the unit of equivalent dose?
A beequerel

B joule

C kilogram

D sievert

E watt

Answer

Answer
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[image: image31.png]8.

A factory chimney is demolished using explosives.

A crowd of people watches from a safe distance. A person in the crowd hears
the sound 2:5 seconds after seeing the explosion.

(@) Explain why there is a delay between seeing the explosion and hearing the
sound.
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[image: image32.png]Light travels faster (than sound) OR Sound travels slower than light

NOT “Sound travels slower” only L
(8) Calculate the distance between the chimney and the person in the crowd.
(The specd of sound in air is 340 metres per sceond.)
‘Space for working and answer
distance
speed = distance "
? time )
340= distance
25 o
distance = 850 metres a ,
(€) Why should the demolition worker who sets off the explosives wear ear
protectors to reduce the noise level to below 80 decibels?
2
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[image: image33.png]10.

Read the following passage.

The temperature of the human body is maintained at about 37 degrees celsius. An
increase or a decrease in body temperature of as little as 5 degrees celsius can be
very serious.

Doctors often use ear thermometers to measure body temperature.  Ear
thermometers measure the infrared radiation emitted from the cardrum and
surrounding tissue.

One type of car thermometer has a scale that manges from 32 degrees celsius to
42 degrees celsius. The temperature sensor used in this thermometer is a device
that has a resistance which changes as the temperature changes.

Use information given in the passage to answer the following questions.

(@) Name the type of radiation given out by the human body.

frared (radi 1

/IR /h

/the

(b) Give a reason why the scale of the car thermometer ranges from
32 degrees celsius to 42 degrees celsius only.

this is the

OR “a change of

C is serious”
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11, Astudent has a sight defect and is unable to see near objects clearly.

(@) The following diagram shows what happens to light rays when the
student is reading a book.

retina

light rays
from book

(i) By referring to the diagram, explain why the student sees a blurred
image.

the rays are not focused on/brought together

at the retina/back of eye

(ii) Name this sight defect.

long sight !

DO NOT
WRITE IN
THIS
MARGIN

ks ps





[image: image35.png](iii)

(iv)

In the space below, draw the shape of the lens that would correct
this sight defect.

Space for diagram

or or

When this sight defect has been corrected, the student looks at a
picture printed in the book.

Which statement describes the image on the retina of the student’s
eye compared to the actual picture?

A The image is the same way up and larger.
B The image is upside down and larger.

C The image is the same way up and smaller.
D The image is upside down and smaller.

Answer
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11. (continued)

(b) Another student has a different eye defect. This student is prescribed
spectacles that have red tinted glass. The graph below shows the
percentage of light of different colours that passes through this glass.

100
80
ercenta L+
percentage ()
of light
that passes
through 40
glass
20
0
blue green red

colour of light





[image: image37.png](i) Which colour of light is blocked most by the tinted glass?

(ii) List the three colours given on the graph in order of decreasing
wavelength.

red —green - blue _(all 3 necded in order)

R GB-OK
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[image: image38.png]14. A rowing erew takes part in a race.

A333AD i
NN NN\

The time for their boat at each stage of the race is shown.

Time from start
minutes | seconds
Start: 0 metres 00 00
500 metres 01 40
1000 metres, 03 50
1500 metres, 05 50
Finish: 2000 metres 07 45

(a) Describe how to find the average speed of the boat from the start of the
race to the finish.
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[image: image39.png]identify (7 min

average speed

OR average speed

(b) Calculate the average speed of the boat during the first 500 metres of the

ra,

Space for working and answer

§ _ distance
average speed = istan )
_ 500
= 100 o

=5 metres/second

(1m 40s = 1005)

[
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[image: image40.png]14. (continued)

() The erew supplies a force to move the boat forward. When the boat is
moving, a force opposes the motion of the boat.

(i)

(i)

(iii)

Name the force that opposes the motion of the boat.

i

During the first 500 metres, there is a constant unbalanced force
acting on the boat.

Describe the motion of the boat during this section of the race.

During one stage of the race, the speed of the boat is constant.

What can be said about the forces acting on the boat during this
stage?

(the fc
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[image: image41.png]Marks
16. A fan operates using a solar cell and a light bulb.

solar cell
60 watts fan

mains

(a) What energy transformation takes place in the solar cell?

light o electrical o

(both necded)

(b) When the lamp is on, the fan turns slow

(i) Suggest two changes that could be made which would make the fan
turn faster.

any 2 from:

Change |

decreased distance from lamp to solar cell/larger/ bigger
vea Solar CelljSolar Gell Suare on to Tamp) greaier
ing of I

Change 2
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[image: image42.png](ii) The 60 watt lamp operates for 2 minutes.

Caleulate how much energy is transformed by the lamp in this time.

Space for working and answer
E=Pt (%)
=60x2%60 (%)
=7200joules (1)
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This question has not been covered








