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What is the reading shown?

A 525mm B 5.48mm C 7.02mm D 7.48mm

2 The graph shows the speed of a car as it moves from rest.

12
speed T
m/s 9
é : B
3
0
0 1 2 3 4
time/s
What is the average speed of the car during the first 3s?
A 4m/s B 6m/s C 18m/s D 36m/s

"3 The diagram shows a strip of paper tape that has been pulled under a vibrating arm by an object
moving at constant speed. The arm is vibrating regularly, making 50 dots per second.

I« 20cm ‘ +|

What was the speed of the object?

A 2.0cm/s B 5.0cm/s C 100cm/s D 200cm/s
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The diagram shows the first step in an exneriment to determine the positicn of the centre of mass

of a thin cara.

card
thin string

bob ————¢

What is the next step in this experiment?

A  Find the mid-point of PQ.

B Hang the card from point R.

C Measure the mass of the card.
D

Measure the thickness of the card.

A lump of stone is weighed using a newton-meter (spring balance) and a pair of scales (pan
balance).

[Wananininiill @)

stone

s >~<~;>‘_

newton-meter scales

This experiment is repeated on the Moon.

Are the readings for each balance the same or different when taken on Earth and on the Moon?

on newton-meter on scales
A different different
B different same
C same different
D same same

[Turn over



4
& In which direction does the frictional force always act on an object moving across a horizontal
surface?
A in the direction of the gravitational force
B opposite to the direction of the gravitational force
C m the direction of motion
D

opposite to the direction of maction

7 A uniform beam is pivoted at its midpoint. An object is placed on the beam as shown.

| 20cm

|
|
[
I

pivot

40N

Which force will re-balance the system?

A 20N acting downwards, 40 cm to the right of the midpoint
B 20N acting upwards, 40 cm to the right of the midpoint
C 50N acting downwards, 10cm to the right of the midpoint
D 50N acting upwards, 10cm to the left of the midpoint e

8 Which of the following is a scalar quantity?

A the braking force needed to stop a car

B the effort needed to hammer a nail into wood
C the heat needed to boil some water
D

the thrust needed to lift a rocket off the ground

9 The power output of a lamp is 6 W.
How much energy does the lamp give out in 2 minutes?

A 3J B 12J c 120J D 720J
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10 A barometer is carried from the 1st floor to the 20th floor of a building.

11

12

Why does the reading on the barometer fail?

A

B
C
D

Air pressure has increased.

- Gravity has decreased.

Temperature has increased.

There is less air above the barometer.

The cylinder shown contains gas. The piston is held fixed and the cylinder is heated.

- piston

gas

cylinder —_

Why does the pressure of the gas increase?

A

B
C
D

The gas molecules expand.
The molecules move at the same speed, but hit the walls more often.
The molecules move faster and hit the walls more often.

The number of molecules of gas increases.

Some ice cubes are taken from a deep-freeze and placed in a metal container. The container is
heated at a steady rate and temperature/time readings are taken. The results are recorded on a

graph.

Which temperature corresponds to 0°C?

A

temperature R R e
Bl oo o T

0 time

[Turn over
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13 The sensitivity of a liquid-in-glass thermometer depends on the volume of liquid used and the

diameter of the bore of the thermomeler.

Which changes will produce the greatest increase in sensitivity?

o _ volume of liquid bore diameter
A decrease decrease
B decrease increase
C increase decrease
D increase increase =

14 Density changes are responsible for which methods of thermal energy transfer?

A conduction only
B convection only
C radiation only
D

conduction, convection and radiation

15 Two identical metal plates are painted, one matt white and the other matt black. These are placed
at equal distances from a radiant heater as shown. The heater is turned on for five minutes.

matt white electric matt black
metal plate heater metal plate

Which metal plate absorbs more energy and which plate emits more energy in this time?

absorbs more emits more
A black black
B black white
C white black
D white white
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16 What happens to light as it passes from glass into air?

A lts frequency decreases because its speed decreases.
B lts frequency increases because its speed increases.

C - Its wavelength decreases because its speed decreases.
D

lts wavelength increases because its speed increases.

17 .X-rays, visible light and radio waves are all part of the electromagnetic spectrum.

What is the correct order of increasing wavelenéth?

shortest longest
A radio waves X-rays visible light
B radio waves visible light X-rays
C X-rays radio waves visible light
D X-rays visible light radio waves

18 The diagram shows a ray of light from a small lamp striking a plane mirror.

= mirror
%
lamp Z
P
7
2
2
%
.
7
7
%
%
7
7
Z
R. 2
2
Z

The image of the lamp formed by the mirror is

A atP andis reai.
at P and is virtual.

at R and is real.

O O W

at R and is virtual.
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19 A ray of light is incident on one side of a rectangular glass block, so that the angle of refraction is
40° in the glass.

(

Which diagram correctly shows a possible path of this ray? [The critical angle for glass is 42°.]

- VA

40° 40°

7 40° > 40°
X =

20 What is the correct order for the speed of sound in air, steel and water?

slowest —— fastest
A air steel water
B air water steel
C water air steel
D water steel air

21 A sonic ‘tape measure’ is used to measure the length of a room. It measures a time interval of
0.060 s between transmitting a sound pulse and receiving the echo. The speed of sound in air is
330m/s.

How far is the reflecting wall from the ‘tape measure’?

A 55m B 99m C 11m D 20m

22 The answer to which question will distinguish between a magnetic material and a non-magnetic
material?

A s it a metal or a non-metal?

B s it a conductor or an insulator?

C Can it be given an electric charge?
D

Does it affect the direction in which a compass needle points?

BRI TTTTIN il i



23 A piece of steel can be magnetissd by

magnet

S

by stroking it with a magnet.

When the magnet is moved in the direction shown, which poles are produced at X and at Y?

X Y
A north north
B north south
C south north
D south south

24 Four different substances are tested by using each as the core of an electromagnet to find the
most suitable one for use as the core of a transformer.

The number of paper clips each will hold is recorded when there is a current in the electromagnet
and when the current is switched off.

paper clips ———QJ@

core

T

Yol e

Which substance wili be the best for making a core for a transformer?

number of paper clips number of paper clips held
substance held with a current when current is switched off
A 8 4
B 6 0
C 5 1
D 4 0

[Turn over
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26

27

28

An electrostatically charged object wili pick up small piece

10

:
ti

of pape

w

Which of the following will not pick up pieces of paper?

A

B
C
D

an earthed metal rod rubbed with a duster

"a plastic comb pulled through dry hair

a polythene rod rubbed with a woollen cloth

a rubber balloon rubbed on a nylon shirt

Why can birds stand on an overhead transmission line without suffering any harm?

A

B
C
D

Their bodies have a very high resistance.
Their feet are very good insulators.
There is no potential difference between their feet.

The spaces between their feathers act as insulators.

The terminals of a battery are joined by a length of resistance wire.

Which change, on its own, will increase the current through the battery?

A

B
C
D

connecting an identical wire in series with the first one
covering the wire with plastic insulation
using a shorter wire of the same material and the same thickness

using a thinner wire of the same material and the same length

In the circuit shown, at which point is the current the smallést?

1.5V| 15¥Y

Mg i

A

@ T—-B-— 10Q
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28  Which two rasistor combinations have ithe same efiective resistance between X and Y7
2 Q R S
20 14 1Q 1Q 10
— ] 1
oo 20

X Y X 1 Y X Y X

24 el

L 10 10

30

31

32

A Pand@ B PandS C QandR D RandS

The earth wire of an electric appliance should be connected to the

A fuse.

B metal case.

C ON/OFF switch.
D plastic handle.

The diagram shows the information given on an electric iron.

220-240 VOLTS 1000-1200 WATTS
a.c. ONLY

MODEL 185 @

If electricity costs 7 p per unit, what is the cost of using this iron at maximum power for 10 hours?

A 17p B 70p C 84p D 220p

A current-carrying wire is placed between the poles of a magnet.

In which direction will the force due to the current try to move the wire?

[Turn over
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33 The diagram shows a magnet moved into, and out of, a coil of wire.
_>
<~
X coil of wire
magnet

- What describes the poles produced in the coil at X by the movement of the magnet?

north pole in north pole out
A N N
B N S
C 8 N
D S S

34 Electrical energy is transmitted at high alternating voltages.
Which of the following is not a valid reason for doing this?

A At high voltage, a.c. is safer than d.c.

B For a given power, there is a lower current with a higher voltage.
C There is a smaller energy loss at higher voltage and lower current.
D

The transmission lines can be thinner with a lower current.



35 A circuit with a light-dependent resis!

36

37
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12V

2 MQ in moonlight

200 Q in sunlight

O,

What are the approximate voltmeter readings in moonlight and in sunlight?

reading in reading in
moonlight/V sunlight/V
A 4 0
B | 4 12
C 8 0
D 8 4

Which action will most increase a person’s exposure to radioactivity?

A

B
C
D

eating food that has been sterilised by exposure to gamma rays

going for a flight in a high-flying aircraft

opening the windows of a house

using a Geiger-Mdller tube and counter

Which nuclear reaction shows nuclear fission?

A

O o0 W

2H4+ 2H—— jHe

' 15
1‘;N + neutron —— 7N

241 237
gaPU—— 7

2

239 95
gold — 35 Sr +

141
54

U + a-particle

Xe + 3 neutrons

[Turn over
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e tabie shows hiow the activity of a radioactive subst

cl

(Allowance has been made for the background radiation.)

14

ance changes over a period of tima

time/minutes 0

5 10

15

20

25

30

35

40

activity / counts per second 114 | 102 | 90

83

73

65

57

51

What is the half-life of the substance?

‘A 73 minutes

B 57 minutes
C 30 minutes
D

20 minutes

What can be used as the unit of energy?

A newton per metre
B volt ampere

C . volt per coulomb
D

watt second

A 12V electric motor is used to lift a load of 60 N through a height of 2 m in 4 seconds.

Assuming the motor to be 100% efficient, what is the average current in the motor?

4 12x 4

A 60x2><12A 60 x 2

12

60 x 2

x 4

D

60x2x4
12
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2
Section A

Answer all the questions in this section.

1 Fig.1.1 shows a spring. Masses are added to the spring and the extension is measured.
The results are shown in Fig. 1.2.

le 14
S extension of /
— spring/ecm 12 /
| . . 10 )
" spring /
i) 8 //
6 <]
o masses P
— 4 ]
//
- 0
0 0.102030405060.70.809

mass/kg
Fig.1.1 Fig.1.2
(a) Explain how the extension of the spring is determined with the rule.
.................................................................................................................................... [1]
(b) (i) State the mass that stretches the spring to the limit of propdrtionality.
Frass=in il R e s kg
(if) Calculate the weight of this mass.
Take the gravitational force on a mass of 1kg to be 10N.
WEIGIL = cimmamimsmaneis N
(2]

(c) State and explain how the graph drawn in Fig. 1.2 is different when the experiment is
performed at a place where the gravitational field is weaker.

For
Examiner’s
Use
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2

3

Fig. 2.1 shows how the speed of a cyclist varies during a journey.

speed
m/s v A B
I
I
6 \
5 I \ E FIm
\ [ | \
4 i A\
[ i 1
3 1
\ J L |
2
J i \ | \
1 ‘
l' i J \
o CcHD Ha
O 50 100 150 200 250 300 350 400 450 500 550
time/s

Fig.2.1

(a) Describe the motion of the cyclist between points B and C.

..........................................................................................................................................

..................................................................................................................................... [2]

(b) State which parts of the graph show the cyclist moving with constant speed.
.................................................................................................................................... [1]

(c) Calculate the distance travelled by the cyclist in the first 250 s of the journey.
distance = .................. B [3]

[Turn over
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4

Fig.3.1 shows an oil drum floating in water. Force F is the force acting upwards on the
bottom surface of the drum caused by the pressure in the water.

surface area

0.30m?
air
w/
water
0.8m
5 w
ihs 8
- Fig. 3.1

(a) On Fig.3.1 draw and label an arrow X to show the force exerted by the air on the top
surface of the drum, and an arrow W to show the weight of the drum. [1]

(b) Atmospheric pressure is 100000 Pa and acts on the top surface of the drum and on
the water surface. '

(i) State the formula that relates pressure, force and area.

..................................................................................................................................

(ii) The drum has a top surface of area 0.30 m2,

Calculate the force that the air exerts on this surface.

fOPCR = ..cvivriviuisnsssmnsesniosnonntnrnssnn

(ili) The pressure in water increases by 10000 Pa for each metre increase in depth
below the surface. '

The bottom surface of the drum is 0.8 m below the water surface.

Calculate the total pressure in the water at this depth.

T O —

(5]

~
24
!
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5
4 (a) State whatis meant by the boiling point of a liquid.

(b) A thermocouple thermometer is calibrated at 0°C and 100°C. The results are shown

in the table.

temperature/°C

100

thermocouple output/mV

22

(i) Calculate the recorded temperature when the output of the thermocouple is 18 mV.

(i) State one advantage of using a thermocouple thermometer rather than a liquid-in-

glass laboratory thermometer.

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

temperature = .......cccccoencecmnvnenee

[Turn over
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6

Fig.5.1 shows a transformer connected to an alternating current supply. The primary coil
has 50 turns and the secondary coil 100 turns. Both coils are made of insulated copper
wire and are wound on a soft-iron core.

soft-iron core

\

alternatin‘g - -
supply ~ o _— output

amplitude 2V ‘1_7~ - i
N

primary secondary
coil 50 turns coil 100 turns

Fig. 5.1

(a) State

(i) why the coils are made of copper,

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

5
W
)
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Use
(b) Fig. 5.2 shows the variation of the output voltage of the transformer with time.

voltage output B
A%
' 4
0 —
time
-4
-8

Fig.5.2

The number of turns on the secondary coil is increased to 150, but the number of turns
on the primary coil and the input voltage are unchanged.

-On Fig. 5.2, draw the variation with time of the output voltage after this increase. [2]

[Turn over
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A positively charged sphere C is brought close to a small, uncharged metal sphere U. Sphere U is
suspended from an insulating thread, as shown in Fig. 5.1.

insulating thread

Fig. 5.1
(a) On Fig. 5.1, draw the induced charges on sphere U. (1]

(b) Sphere C is moved towards sphere U until the spheres touch. Sphere U is then repelled by
sphere C, as shown in Fig. 5.2. The charges on C and U are not shown.

Fig. 5.2
(i) State and explain what happens to the charge on the two spheres as they touch.

CRMIIGE O €00 . - i csmimnsonninsao s s R 3 858 R S B SR RO S S SNBSS A OSSN 0%

...........................................................................................................................................

...........................................................................................................................................

(ii) Explain why U is repelied by C.
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9

Using a microscope, smoke particles can be seen moving inside a glass tube. They appear
as tiny spots of light that move in various directions. The air molecules inside the glass tube
cannot be seen with the aid of the microscope. The apparatus is illustrated in Fig. 7.1.

A" =
{1
= microscope

7 smoke particles

lamp () —=— | | glass tube

Fig. 7.1

(a) State why a microscope is needed to see the smoke particles.

(c) On the diagram below draw a path taken by one smoke particle over a period of time.

smoke particle \ | glass tube

P s

(d) (i) State what makes the smoke particles move in this way.

..................................................................................................................................

(ii) Explain what the movement of the smoke particles tells us about the movement of
the air molecules that cannot be seen.

..................................................................................................................................

For
Examinei’s
Use
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10

A teacher counts the number of particles emitted from a radioactive source, as shown in
Fig.8.1.

radioactive
source

==

detector counter
Fig. 8.1

(a) State the name of a detector able to detect particles from a radioactive source.

SRRSO UINNRI SN o Sy SOURPRURURRTRNES SO, /S A S R RO [1]

(b) The teacher measures the number of particles emitted in 1 minute from three different
sources. The measurements are repeated each hour for four hours.

The results are shown in the table.

time/hours | number of particles emitted in 1 minute
source A source B source C

0 160 1600 16000

1 113 800 12700

2 80 400 ) 10000

3 57 200 . 8000

4 40 100 ' 6350

(i) State and explain which source has the shortest half-life.
source with shortest half-life ...

FOABONN: ciiivsiisireinsansrisnivessisnisansnsnoionsnssnsssneiiniensesessasinirsesosseossasniss snners DIssassoasginssauaensns

..................................................................................................................................
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(i) The experiment continues until the time is 6 hours.

For this time of 6 hours, calculate the number of particles emitted in 1 minute from

1. source A,

(8181 g51 o Y=Y S

2. source B.

(41815100 1=] ST

(3]

[Turn over
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e %
Section B o
Examiners

Answer two questions from this section. Answer in the spaces provided. Use

Fig. 9.1 shows a skydiver, of mass 70kg, falling towards the Earth at constant speed, a long
time after jumping from an aeroplane.

Fig. 9.1

At time t = 0, he receives a radio signal. He opens his parachute 12s later. Fig. 9.2 is the
speed-time graph for the skydiver.

60
speed : \
m/s f ' ¥
40
a .

20 :

¢}

(4] 5 10 15 20 25 30
time/s
Fig. 9.2

(a) State the difference between speed and velocity.

(b) The gravitational field strength gis 10N/kg.

(i) Calculate the weight of the skydiver.
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(i) State the size of the air resistance acting on the skydiver between t=0and t=12s.
Airfesistanee B L B R L AR e [1]
(c) For the period between t=0 and t= 125, determine
(i) the speed of the skydiver,
gpeed s ..z e sieniete st SRR (11

" (i) the distance fallen by the skydiver,

BISTANCE = ..cocesrcnccaienracsoecsscsnasssasassasarasmmnes [2]

(iii) the change in the gravitational potential energy of the skydiver.

change in €Nergy = oo 2]

(d) As he falls at constant speed, his gravitational potential energy changes into another
form. State the name of this other form of energy.

...................................................................................................................................... 1]

(e) (i) State and explain whai happens to the air resistance as the skydiver opens his
parachute.

.............................................................................................................................. [2]

() By t=15s, his pérachute is fully open.
State and explain what happens to the air resistance after t= 15s.

S 2]

For
Examiner's
Use
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10 A student goes for a walk in the mountains. During a storm, she sees lightning strike a
hillside in the distance. Several seconds later, she hears the thunder caused by the lightning.

(a8) (i) Explain why she hears the thunder several seconds after she sees the lightning.

(ii) The student knows the distance to the hillside. She waits for lightning to strike the
hillside again. Describe how she can determine a value for the speed of sound in

air.

.............................................................................................................................. [2]
(b) After the storm, the student sees a rainbow.
(i) State the speed of light in air.
BPEOd'= ikt B R PR L TR [1]
’(ii) Calculate the wavelength in air of light of frequency 7.5 x 104 Hz.

wavelength = ......... S AU SPTRSOURURD [2]

(iii) State the colours of the spectrum in order of incréasing wavelength.
............................ averninsranmnemeamsasssatassnsasbeves annse cursus smsmcssen Somemazs semsmwe s eswessessse W)

For
Examiners
Use
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(c) In the laboratory, the student sends blue light into a glass prism placed on a sheet of
paper. The arrangement is shown in Fig. 10.1. ;

blue light

“ Fig.10.1
The blue light enters the prism with an angle of incidence of 45°.
{i) On Fig. 10,1, mark the angle of refraction in the giass and label it r. [1]

(i) The student wishes to determine the angle of refraction. On the sheet of paper, she
draws the path the ray takes in the glass. Describe how she could do this.

BesuseesssescsesacscarIeatesteatsseateecen et e i tansetltatetataeseseeanstatttaesesecetcerenteasistessatnctanatesassasatnaatRananTS

(iii) 1. State the formula that relates the angle of incidence /, the angle of refraction r

and the refractive index n.

...........................................................................................................................

....................................................................................................................... [1]
2. The angle of refraction in the glass is 28°.
Calculate the refractive index of the glass.
refractive inderas’ .80 G bR 200 IR0 dsia. i [1]

(iv) The student sends a ray of red light to the glass prism along the sé'fne path as the
blue light. '

-On Fig. 10.1, mark the path taken by_ the red light after it enters the prism. [2]

For
Examiners
Use
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11 An ammeter, a variable resistor and a 4.0Q resistor are connected in series with a 6.0V
battery. A cathode-ray osciiloscope (c.r.o.) is connected in parallel with the 4.0Q resistor
through a switch. Fig. 11.1 is the circuit diagram.

()
| i A |

|7

e /

6.0V! ~ switch
ESE TR LA
4.0Q @ C.1.0.

!

ng. 1 1 A
The switch is open.-
(a) The variabie resistor isl adjusied so tﬁat it has a resistance of 8.0Q.
Calculaie |

(i) the current measured by the ammeter,

current = ........... A SR e [2]

(ii) the potential difference (p.d.) across the 4.0Q resistor.

L]

P = oo, IR [1]
‘ (b) .The resistance of the variable resistor is adjusted until the p.d. across the 4.0 Q resistor
is 5.0V. '
State the effect that this adjustment has on
(i) the cﬁrrent measured by the ammeter,
..................................................................................................... SRt 1)

(ii) the resistance of the variable resistor.

For
Examiners
Use
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(c) The trace on the c.r.o. is a horizontal line across the middie of the screen and the p.d.
across the 4.0Q resistor is still 5.0V.

The Y-gain control is set at 2.0V/cm and the switch is closed.

State the effect on the trace of closing the switch.

(d) Fig. 11.2 shows, in outiine, the basic structure of a c.r.o. viewed from the side.

filament

electron beam

Fig.11.2
(i) On Fig. 11.2 write, in the five empty boxes, the names of the pafts of the c.r.0.
indicated. ; )

{(ii) Explain how the electron beam is produced.

(iii) Explain why the tube of the c.r.o. must be evacuated.

Question 11 continues on page 16.
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(iv) Inthe c.r.o. shown in Fig. 11.2, the electrons travel from left to right. -
Examiners

1. Explain why the flow of electrons is an electric current. Uee

2. State the direction of the conventional current due to the electrons.
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2

A small bird lands and stays on a thin horizontal branch of a tree as shown in Fig. 1.1.

branch

Fig. 1.1

This produces up and down oscillations of the branch. A student counts and times the
oscillations, and finds that the time for 10 oscillations is 7.7 s. The bird then flies away.

The student has 12 similar coins. Some of them are attached to the spot where the bird
had landed as shown in Fig. 1.2.

sticky tape

branch

Fig. 1.2

The branch is then made to oscillate. The time for 10 oscillations is obtained with different
numbers of coins attached to the branch.

Far T
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Use



The student’s results are shown in the table.

3
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object on number of time/s mass of
the branch oscillations object/g
nothing 10 4.5 0
2 coins 10 6.4
4 coins 10 7.3
bird 10 7. X
6 coins 10 8.0
8 coins 10 8.5
Using a balance, the student finds taét the mass of 12 coins is 90 g.
(a) Complete the table by giving the missing information in the mass column. [2]

(b) By using the values given in the table, complete the following statement about the
mass X of the bird.

‘Xis greater than ........ccccceeveuns g but less than ..................... g.
(1]
(c) (i) State the graph that you would plot to help you determine the value of X.
(i) Explain how you would obtain the value for X from your graph.
............................................................................................................................. [3]

[Turn over
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2  When you blow into a bottle, as shown in Fig.2.1, a loud sound may be heard. -

Fig. 2.1

You can also make a loud sound using the apparatus shown in Fig.2.2.

~
——- output frequency
®
&
o J\output terminals
signal generator Isomuggpeaker
bottle
When full, the bottle V; — volume of air

holds a volume of
450 cm? of water
—— volume of water

Fig.2.2 .

The output frequency of the signal generator can be changed. For a given volume V, of air,
the sound is loud for only one value of frequency f. Your teacher asks you to find out how
the value of the volume V, of air in the bottle affects the frequency at which a loud sound is
heard. You pour a known volume V,, of water into the bottle and then determine V,. The
loudspeaker is placed over the open top of the bottle and the frequency of the signal
generator is adjusted until a loud sound is heard coming from the bottle. All the readings
are recorded, including the volume V,, of water that fills the bottle. V, is found to be
450 cm3. :

(a) How can you change the volume of air inside the bottle?

(b) What does the volume V,, of air, plus the volume V,, of water always equal?

R el o s e it e s [1]




5 For
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. ] . . u
(c) In the experiment, you determine different values of frequency and different volumes of *

water and air. In the space below, draw up a table in which you could record all the
observations you need to make.

[4]
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3 A student makes an electromagnet by wrapping wire around an iron nail. In one experiment
the length of wire used makes a coil of 40 turns. The coil is connected in a series circuit as

shown in Fig. 3.1.

nail —=T ®_¢l_
’ ||
. Vo I Sy
Fig. 3.1

The student uses the variable resistor to obtain six different values of current through the
coil. For each value of current, the strength of the electromagnet is measured by the

number N of paper clips that the nail can pick up. Three trials are performed and the

average number of clips picked up is determined.

The student’s values are given in the Table 1 below.

(a) Explain why you think that it was a good experimental procedure to take an average of

the values obtained for N in the threev trials.

number of turns 40
current/A number N of paper clips average number
trial 1 trial 2 “trial 3 of paper clips
0.5 1 0 0 0.3
1.0 6 9 6 7.0
15 12 1§ 13 13.3
2.0 24 26 23 24.3
25 36 37. 34 35.7
3.0 37 53 41 43.7
Table 1

.........................................................................................................................................

.........................................................................................................................................
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(b) () Complete Table 2 below.
change in current through change in average number of
the coil paper clips picked up
fromOto 1.0A 7.0
from1.0At0 2.0A
from2.0At0 3.0A
Table 2

(ii)) With reference to Table 2 explain how you know that the strength of the
electromagnet is not directly . proportional to the magnitude of the current through

the coil.

.................................................................................................................................
.................................................................................................................................

.................................................................................................................................

(c) Table 1 shows that for a current of 3.0A the first two values for N are 37 and 53.
The number 53 is 43% larger than 37. Suggest one reason why there is such a large

difference between the number of clips.

o

-----------------------------------------------------------------------------------------------------------------------------------------
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The thermometer in Fig. 4.1 is a full-size diagram of a centigrade thermometer.

(a)

(b)

()

Fig. 4.1

What range of temperatures may be measured using this thermometer?

TEMPOTANUIG TANMGO 5= soicicrcmmmnio svnsmsssis ssaesan s v 55 5055 a0 53450555 VT ST SRS ORI (1]
On Fig. 4.1 mark the lower fixed point with the letter L and the upper fixed point with
the letter U. (1]

You dissolve 15g of common salt in 200 cm3 of water. The salt becomes what is
known as a dissolved impurity. The solution is used to discover the effect of the
dissolved impurity on the boiling point of water.

Further amounts of salt are added and the boiling point determined for each mass.
The graph of Fig. 4.2 represents the results of the experiment.
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108

107
boiling point/°C 7
106 y,

105 A

104 F

103 | -

102

101 ;

100 I

99 LU
0O 10 20 30 40 50 60 70 -80
mass/g

Fig.4.2

At the beginning of the experiment the salt dissolves very quickly. It takes longer as
more salt is added. At the point marked Q on the graph, not all the salt is dissolved.

Describe how the boiling point is changed by the presence of salt as a dissolved
impurity. In your description, suggest what has happened at the points P and Q.

.........................................................................................................................................
.........................................................................................................................................
e 8 e a0 00880000000 000000 00908080 0as0dTtoaseTInN I aNaiIEsitesniNaE teaia0satieNeseteeNsassatttetTasTTElNAaOITSETaESOROSAETRETETTIERTTRRRERET

.........................................................................................................................................

(d) When determining the upper fixed point of the thermometer it is held in steam.
Suggest a reason for this. :

.........................................................................................................................................

[Turn over
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5 A student is using a digital ohmmeter. The meter measures directly the resistance of an
electric component. Fig. 5.1 shows the use of the ohmmeter to measure the resistance of a

thermistor at different temperatures.

thermometer

thermistor

heater

Fig.5.1

—ohmmeter

The temperature of the oil is increased slowly and the resistance obtained at suitable
temperatures. The readings are given in the table below.

temperature/°C

22

29

40

52

63

72

82

92

102

resistance/Q

350

290

205

150

110

84

70

55

40

(a) On page 11 plot the graph of resistance/Q (y-axis) against temperature/°C (x-axis).
(Please note the instruction about using the graph paper. This is given on the graph

paper.)

Draw the best smooth curve for the points.

[4]

(b) (i) The thermometer measures the temperature of the oil. How would you perform

oil?

the experiment to ensure that the thermistor is at the same temperature as the

.................................................................................................................................

..................................................................................................................................

(ii) How could you make a parallax error when taking the readings?

.................................................................................................................................
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