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North Berwick high School Physics Department
Revision Pack for S3 Exam

Contains actual questions from SQA exams

This pack has been prepared to help you revise for the S3 Prelim Exam.
It contains questions on topics which you have covered, taken from the
1991, 1992 & 1993 papers at both General and Credit levels. You should be
able to recegnise these topics.

Do not write on this booklet. Answer on separate paper.

This pack must be returned or you will be charged for it.
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Which of the following shows how parallel rays of light pass through a convex
lens? . .
A
1
ket | 1ps
A car, travelling at 20 metres per second, accelerates to 30 metres per second, | [
along a straight section of motorway, in a time of 5 seconds.
20 metres per second 30 metres per second
At start’ After 5 seconds
(a) Calculate the acceleration of the car. 2
(b) The mass of the car and passengers is 1200 kilograms.
What size of force is required to give the acceleration? 2

(¢) The Highway Code suggests that a car travelling at 30 metres per secgnd
needs a distance of 70 metres to stop from the instant the brakes are applied.

Why will a distance greater than this be required when the driver of a car,
travelling at 30 metres per second, has to make an emergency stop?
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1. The diagram shows a ray of light X striking a plane mirror. Which path shows
the reflected ray? ' '

=

light

ray

&

B Answer ' 1

A

3. Parts of an electric motor are shown in the diagram below. i

A&

Which part is the commutator?

Answer ) 1

4. 'The graph shows how the speed of an athlete changes during part of a race.

Speed R =
in |
metres 81— — = — — —~— .
per

second '4

Time in seconds ; i

e

!

I
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1 2
The athlete’s acceleration, in metres per second per second, is i }
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“Come in, Chris,” said the doctor. “We are going to take a thermogram of your

hand.”
“What's a thermogram?’’ asked Chris.

“Your body gives out radiation, called infra red,” explained the doctor. “This is

e similar to light but it has a longer wavelength. We have a special camera which

qla

makes use of this radiation to take a photograph of your hand. The photograph
is called a thermogram and is similar to the one
shown in the diagram.”

“What are the different patches in the photo-
graph?”’ asked Chris.

“In a real thermogram,” answered the doctor,
“your hand will show up as patches of different
colour. Each colour is due to a different tem-
perature. The coldest parts are biue and the hottest
parts are white. Wé can use the thermogram to
detect unhealthy tissue since it is warmer than
healthy tissue and so shows up as a different Thermogram
colour.”

“Have you heard of any other type of radiation used in medicine?”’ asked the
doctor. “Do you know how it is used?”
y

(a) Name the type of radiation given out by the human body.
(6) How does the wavelength of this radiation compare with that of light?

(¢) "If Chris did have unhealthy tissue in his hand, suggest how this would be
detected on the thermogram.

(d) Ansyv;r the dqctor’s ‘Ia.st question to Chris by naming another type of
radiation used in medicine and stating its use.

24. The diagram below shows the forces acting on an aeroplane which is flying at a

constant height.

lift 4 force

engine
force

(a) How do the engine force and the drag force compare when the aeroplane is
travelling at a steady speed?

() The aeroplane has a mass of 62000 kilograms.
(i) What is the weight of the aeroplane?

(ii) What will be the lift force when the aeroplane is flying at a constant
height?
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[image: image5.png]6. (a) The interior light in a car comes on when either of the front doors is opened.
Each door operates its.own switch. An incomplete diagram of the lighting

circuit is shown below.

qic

interior —
light

&

(1) Copy and complete’ the circuit diagram to show how both of these
switches should be connected.

(11) Explain how your circuit operates.

’

(6) The diagram below shows a simplified version of the wiring used for a car’s
sidelights and headlights. The negative terminal of the battery is connected
to the metal body of the car at Z.

metal car body sidelight
sidelight /
~—
= —tr
| Y
wires S
crossing : z \ .
X headlights

‘l; Sl b‘atter_y /
wires
joined K%‘ !.p—/

sidelight

sidelight

The sidelights of the car are rated at 12 V, 6 W and the headlights at
12V, 48 W. .
(1) Which lights are switched on by closing:

(A) switch Sy only;

(B) both switches S; and S,?
(i) There is a current of 0-5 A in each sidelight when switched on.

What is the current in part XY of the circuit when the sidelights are on?

(iif) Calculate the current in one of the headlights when it is switched on.

[Turn over
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[image: image6.png]8. A class has been asked to find the average speed of a toy car as it rolls along the
horizontal part XY of a track. '

Iain’s method and Jill's method are shown below.
Tain starts his stopclock when the car passes the first mark X and stops the clock
qlc when the car passes the second mark Y.

TAIN’S METHOD

stopclock
0 il

track

N bench
Y : X

3

Jill uses a light-gate placed at X. This is connected to an electric timer which
records the time taken for the car to cut the beam.

JILL’S METHOD

timer

lightgate

-

Y

(a) How would lain find the average speed?

(b) The teacher tells Jill that her method does not measure the average speed of
the car over the section XY.

(i) What speed could be found using Jill’s timing method?

(ii) Jill’s method could be changed to allow the measurement of the average
speed by adding a second light gate.

How could Jill use the two light gates and the timer to find the average
speed?

[Turn over
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[image: image7.png]13. A miniature submarine is travelling horizontally through the water. The captain
sees the following information’on a monitor in front of him.

EpRes

(a) Calculate the horizontal force which is accelerating the submarine.

() By how rr}uch will the speed of the submarine have increased 5 seconds after
the captain looked at his monitor?

9. The diagram shows a water wave travelling along 2 tank. The tank is marked as
shown.

92G 20

What is the wavelength of the wave?

Answer
i

10. A lzamp is connected in series with a resistor to & 12 volt supply as shown,

926 '

The current in the lamp is 0-2 ampere and the voltage across it is 3-5 volts.

+ —
——o 12V o—

L)

(a) What is the current in the resistor?

Answer

(b) What is the voltage across the resistor?

11. Complete the following statement by inserting the word increase or decrease in
q2% ' each space.

A car designer wishes to increase the maximum acceleration of a car. He should

the engine force of the carand .........ooonvnn its mass.

7.
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18. (a) .Tony cycles to school every day on his racing bicycle in order to keep fit.
He decides to find out if he is becoming fitter by timing how long it takes to
cycle up a particular hill. :

Describe how he could find his average speed over this part of the journey.

(b) After the summer holidays he has a lot of books to take_bacl_( to school and
he uses his new mountain bike. On the way he finds the time it takes to cycle
up the same hill is much longer than before. He decides that he is less fit.

From the information given, suggest two reasons why this is not a faif test
of his fitness.

(¢) On arriving at school, he carries the books, which have a mass of 4 kilograms,
up to the Physics department which is 8 metres above ground level.

(i) What is the minimum force needed to lift the books?

qQ2¢C . ;K&L‘ ps |
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1. D:Itrasound is used to obtain information about the growth of unborn babies.
Ultrasound of frequency 6:0 MHz is transmitted through the mother’s body at a
speed of 1500 m/s. '

(a) What is the wavelength of the ultrasound in the mother’s body?
(b) Why is ultrasound, rather than X-rays, used to obtain information about the
unborn baby?

2. The diagram below shows rays of light from a distant object entering the eye of
a short-sighted person.

retina

’

eye

Draw a diagram to show how a lens would correct the problem.
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11. The driver of a car, travelling along a motorway, sees a speed limit of 20m/s

(45 mph) flashing on an overhead gantry in front of him and decides to brake. The
graph shows the speed of the car from the instant the driver sees the sign.

. ) . 40|
overhead Speed
in

m/s

301

Time in s

(a) How long did it take the driver to react by applying the brakes of his car after
seeing the sign?

() - Describe the motion of the car between:
(i) B and C;
(it) C and D.
(¢) 'The driver was 100 m from the gantry when he saw the sign.

Was the car travelling at the required speed when it passed the gantry?
You must clearly show your working which leads you to your answer.

(d) Calculate the deceleration of the car.

(¢) The total mass of the car and driver is 1000 kg.
What size of force is needed to give the deceleration in part dy
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19. Read the following passage about two types of lamp.

Filament lamps have a very thin coil of wire, with a high resistance. When there
is a current in the filament, it heats up to a temperature above 2000 degrees celsius
and glows white hot. In a filament lamp, about 3 percent of the electrical energy
is converted to light.

filament compact

lam fluorescent
P tube

A compact fluorescent tube is filled with a low pressure gas which can conduct
electricity. When there is a current in the gas, light is produced. Compact
fluorescent tubes convert about 40 percent of the electrical energy into light.

(@) Complete the following table showing differences between the filament lamp
and the compact fluorescent tube.

Filament lamp Compact fluorescent
tube

Part of lamp where
light is produced

Percentage efficiency

(6} The table below shows some information on four metals P, Q, R and S.

Metal -Melting point Resistance
(degrees celsius)
P 420 high
Q 3400 high
R 660 low
S 2500 © low

(i) From the information given in the passage about lamps and the table on
metals, select the most suitable metal for the filament of a lamp.

[3220/248] Page 10
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20. The diagram below shows the connections between a 12 volt car battery and a rear
window heater. '

heater

_sw/itch T % / element
= =—

connecting

wire patiery
When the switch is closed, there is a current of 10 amperes in the circuit.
(a) Calculate the power of the heater. 2
(b) What is the resistance of the heater? 2

(¢) The heater element becomes hot but the connecting wires remain cold.
Complete the following statement by putting the phrase less than or the same
as or greater than in the space.

The resistance of the connecting Wires 15 ........ovvvveiian e the
resistance of the heater element.

936 e

21. (a) The results of a man’s hearing test are shown in the table below.

: : -
I Frequency of sound in hertz 100 | 250 | 500 {1000 |2000{4000|8000/

7

Hearing loss in decibels 201 20| 20 25 70| 70| 70

In which range of frequencies does most of the hearing loss occur?

(b)) What name is given to frequencies of sound beyond the range of human
hearing?

ear
protectors T—_ L%

-,

pneumatic

drill

Explain why the ear protectors are needed. 2

.
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2. Karen is tidying the reading spectacles on display in a store. The spectacles on

the display are labelled 4-0D, 3-25D, 275D and 2-5D. She qotices that the label : i

is missing from one pair.

Karen is asked to label correctly this pair of spectacles. She uses one of the
spectacle lenses to focus a sharp image of a far-away window on to a piece of paper
as shown below. The distance between the lens and the paper is 40 cm.

paper

spectacle
lens

image
of i |
window

Which label should Karen attach to the spectacles? You must show clearly your
working which leads you to your answer.

3. (@) A car of mass 1200kg is being towed at a constant speed of 5m/s by a
breakdown lorry. The force of friction on the car at this speed 1s 400 N.

v/ﬁ towrope DB

e e
T friction = 400 N
—_—

93¢

® @ ®

What size of force is exerted by the tow rope on the car?

(6) The fqrée exerted by the tow rope on the car is increased to 2000 N.
Assuming that the force of friction on the car remains constant at 400 N, find
the acceleration of the car. :

3. Which diagram shows how parallel light rays pass through a concave lens?

K&U
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7. Carefully read the following information.

Special creams and liquids called sunscreens are used to protect the skin from the
harmful efects of the ultra violet radiation (UV) from the sun. The sunscreens
absorb some of the UV and prevent it reaching the skin. _ .
Ultra violet radiation with wavelengths in the range 315-400 nm is called UVA.
Radiation with wavelengths in the range 280-315nm is called UVB.

The longer wavelength UVA can cause wrinkles and premature aging of the skin.
The shorter wavelength UVB gives a long-lasting tan but UVB causes sunburn.
Both UVA and UVB increase the risk of skin cancer.

The table below gives some properties of sunscreen chemicals P, Q, R and S at
different wavelengths.

[ Sunscreen chemical Range of wavelengths Effect of water
absorbed
P 250-320 nm does not dissolve
Q 290-320 nm dissolves
R 280-360 nm dissolves
S 295-315 nm dissolves

(a) Give two reasons why most sunscreens are made from a mixture of more
than one of these chemicals.

REASOM 11 et et et e e e

(b) Which chemical gives most protection against premature aging of the skin?

Answer

(¢) Sunscreens containing only chemicals listed in the table do not give complete
protection against both aging and burning. Give a reason for this.

(d) Although UV can harm our skin it can be used to our benefit.
Name one use of ultraviolet radiation in medicine.
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9. (a) A setof Christmas tree lights contains 20 bulbs each labelled 12V, 6 W. Each
bulb is designed as shown in figure 1. The set is to be connected to the mains

supply.

To
mains
supply figure 1

(i) What is the voltage of the mains supply?
—

Answer :
(i) Why must the bulbs in the set be connected in series?

(iii) Calculate the current in a bulb when the tree lights are it.

(iv) How much charge flows through one of the bulbs in 20 seconds?

(v) Calculate the resistance of thei filament in a bulb.

(6) Animproved design of bulb contains a resistor connected in parallel with the
filament as shown in figure 2.

filament

resistor

figure 2

The filament has a resistance of 45 Q and the resistor has a resistance of 30 (.
(i) Calculate the resistance of the bulb.

(11} Explain the pﬁrpose of the resistor in the improved design.

4, The diagram shows a clinical thermometer.

35 36 37 38 39 40 41

T T T T T T T T T ~N
Part X in the thermometer is used to

B,

Y

stop the mercury flowing back into the bulb

B keep the scale small ;
C  let the mercury expand

D  stop the mercury reaching 41 degrees celsius

E

make the mercury visible. )
I

NEEVINY






Mass of submarine 	= 500kg


Speed of submarine	= 2m/s


     Acceleration of submarine = 0.1ms-2








