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FORMULAE

You may find the following formulae useful.

work done 114
power = ———— P=—
time taken t
transf
power = energy ransferred P w
time taken t
1 1
frequency= ———— —
q Y time period / T

Where necessary, assume the acceleration of free fall, g= 10 m/s%.
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1. (a) The chart gives the names of different parts of the electromagnetic spectrum in order.
Add the missing name.
Radio Micro- Visible Ultra— X-rays Gamma
waves waves violet rays
1)
(b) Use words from the box to complete the sentences. You may use each word once,
more than once or not at all.
frequency speed wavelength
Microwaves have a longer .........ceecveeeeieeerieeeniee e than ultraviolet
but @ LOWET ...oveeiiiiiiiiiciecceeeee .
Both waves have the same ..........cccccccvveeiiiicciiecieceee e, in free space.
3)
(c) State a use for microwaves.
1)
(d) State a harmful effect of microwaves.
1
(e) Name a part of the electromagnetic spectrum that does not usually have a harmful
effect on the human body.
1 Q1
(Total 7 marks) 7
J
3
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2. (a) The distance—time graphs shown represent different types of motion.
(1) Label the axes of the first graph, on the dotted lines provided.
1)
(i) Four types of motion are listed.
A acceleration
B deceleration
C constant speed
D stationary
Label the three graphs A, B, C or D, on the dotted lines provided.
3
(b) The speed of light is 300 megametres per second.
How many metres (m) are there in a megametre (Mm)?
ITMmM = i m
1 Q2
(Total 5 marks) 7
J
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3. (a) Inthe diagram, heat transfers from the hand to the ice by conduction.

large block of ice

................................................................ AN .o
(2)
(b) After running a marathon, a runner is wrapped in a blanket made from a light shiny
material.
Use words from the box to complete the sentence.
absorber conduction radiation reflector
The blanket iS @ 200d .......oocveriieriieiiieieeieeeere e, of heat
and so reduces heat 10SS DY ...occvvveeviieviiiiciieceeee e .
(2)
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(c) The diagram shows a building on a cold snowy day. Heat is lost from the building.
(1) Name two parts of a building through which heat might be lost.
L bbbttt ettt h b et enae et et
2 ettt ettt et h e e bttt bttt et e bt e bt en e e eh e e bt et e eht e bt et e ehe e teeaeenee
(2)
(i1) Name an insulator that could be used to reduce heat loss from the house.
1P Q3

(Total 7 marks)
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. (a) The nucleus of a neutral carbon-14 atom can be represented by the symbol

14
«C
Put a cross (X)) in the correct two boxes to show which of the following are correct.

This information can be used to give the number of

A [ electrons in the neutral atom
B [ neutrons in the neutral atom

C [ protons in the neutral atom

(2)
(b) The symbol for uranium-234 is “gpU.
Calculate the number of neutrons in an atom of uranium-234.
Number of neutrons = .........cccceeuereee
(2)
(¢) (i) Complete the sentence.
Isotopes have the same number of ............ccceeeeviiiiiiiiicciieeie, but a
different number of ..........cccccooiiiiiinii, .
(2)
(i1) Circle the pair of isotopes shown below.
‘H >He ‘H °Li
1)

(Total 7 marks)
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5. A student connects the series circuit shown.

variable low-voltage

power supply
+ _

-

resistor

The diagram below shows the setting on the dial of the power supply.

60V 75V

45V 90V
3.0V

(a) The student adds another resistor in series with the first one. This doubles the
resistance of the circuit. What happens to the value of the current in the circuit?

(b) How can the student get back to the original value of the current without changing the
resistance of the circuit?

Leave )
blank
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(c) The student then connects the circuit shown below.
+ —
O O
The resistors in this circuit are cONNECtEd 1N ......ovveervieiieriiriiiierieieeeeeeeeeeeeeeae .
1)
(d) The student is given another circuit component. Its symbol is shown below.
(1) Name this component.
1)
(i) Draw this component connected into the circuit in (c) so that there is no current
anywhere in the circuit.
2 Qs

(Total 8 marks)

M 316 1 7 A 011 2 8
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6. The driver of a car needs to stop suddenly. She takes a short time to think and then applies
the brakes.
The diagram shows her total stopping distance of 12 m when she is driving at a speed of
10 m/s.

12m

thinking distance braking distance

(a) Tick (v') one of the following factors which affects her thinking time.

Road condition

Reaction time

Speed of car
1)
(b) State the equation which relates average speed, distance moved and time.
1)
(c) Tick (v') each of the following factors that affect her braking distance.
Road condition
Reaction time
Speed of car
2)

(d) Later on she is driving at a speed of 20 m/s and has to stop suddenly. The diagram
shows her total stopping distance of 36 m when she is driving at a speed of 20 m/s.

36 m

A
\4

\

thinking distance braking distance

Why is her thinking distance greater for 20 m/s than for 10 m/s?

Leave )
blank
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(e) The table shows how thinking distance depends on speed.
speed in m/s 5 10 15 20 25
thinking distance in m 3 6 9 12 15
(i) Plot the points on the grid. One point is already plotted. Draw the best straight
line for the plotted points.
Thinking distance
in metres
16
12 %
8
4
0O 5 10 15 20 25
Speed in metres per second
3)
(i1) Use your graph to find the thinking distance for a speed of 12.5 m/s.
............................................................................................................................ (1)
(ii1) In the diagram opposite, the total stopping distance at a speed of 20 m/s is shown
to be 36 m. Use the shaded data from the table above to find the braking distance
in metres at a speed of 20 m/s.
Braking distance at a speed of 20 m/s = ........ccceeeieeennnnn. m
@ | Qs
(Total 11 marks)
J
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7. (a) The diagram shows part of a uniform magnetic field pattern.
Complete the sentence.
The lines represent a uniform magnetic field pattern because the lines
AT .eeeneeenteetee et ettt et ettt ettt et st and
(2)
(b) The diagram shows two magnets with their poles marked.
In the space below, draw the arrangement of the magnets which produces the uniform
magnetic field pattern shown in (a).
(2)
(c) An unmagnetised object is placed in the uniform magnetic field and becomes
magnetised as shown.
+ _}—
' S N[
+ _’—
+ _}—
Use a word from the box to complete the sentence.
attracted induced reduced repelled
Magnetism has been .........cccccceeeviieriiieecieceieeeen, in the metal object.
@ Q7
(Total 5 marks) 7
14

M 31 6 1 7 A 01 4 2 8




Leave\
blank
8. (a) A comb is charged by rubbing it with a cloth.
Choose words from the box to complete the sentence.
a conductor friction an insulator
The comb is able to become charged because it iS ........cccoceeeeeeereeriiienieeieenen. .
This method of charging is called charging by ........c.ccoocovvviiiiiiieiiieeen
(2)
(b) A charged comb can pick up small pieces of paper. The diagram shows the charges
on the comb and on one piece of paper.
(2)
(c) State one use of electrostatic charges.
(1 Q8
(Total 5 marks) 7
J
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9. The diagram shows an electric circuit.
C
7 ¢ )
CA
D
(a) What do the symbols, A, B, C and D, represent?
NSO SRS UP RPN
1)
B ettt ettt et h et st e bt et
1)
€ ettt b ettt h ettt h et h e bt ettt et e et eate bt et
1)
D ettt h ettt h et et e bt et st e bt et
1)
(b) A student connects two meters to @ as shown.
OO0
Complete the table to name each meter and what it measures.
Meter Name What it measures
This meter measures the
across @
This meter measures the
in @
2 Q9

(Total 6 marks)
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10. The diagram shows a fisherman standing in water.

(AN
L
."m N
4“" W‘"“
o M’M”»
«W’é Mmm
o‘ RN 'g.
Wm o %“.’,,gm

(a) In 8 seconds, 4 complete waves pass the fisherman.

Calculate the frequency of the waves and give the unit.

(b) These water waves are transverse waves.

Name one other example of a transverse wave.

(c) Complete the sentence.

Waves can transfer energy and ...........cccoeeeeieeiieniieenienieeeeeee, without
transferring matter.

1)
(d) What is meant by the time period of a wave?

(Total 6 marks) 7
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11. The diagram shows an electric fan.

(a) Complete the sentences.
The useful energy output of the fan is .........cccoccvveiieiiiiieniien. energy.

Energy is wasted as ........ccccceeevvieeciieeieeeiiens energy and as

()

(b) State the equation for efficiency.

Efficiency =
1)
(c) The useful power output of the fan is 50 watts.

Use the equation

power x time taken = work done

to calculate the useful work done by the fan in 15 minutes and give the unit.

(Total 6 marks)

Leave )
blank
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12. (a) Name one source of background radiation.

(b) The diagram shows a Geiger-Muller detector connected to a count rate meter.
The count rate from a radioactive source is measured with different absorbers

present.
source > detector
absorber
meter
TN

o]

The table shows the results.

Average count rate (counts per second)

Absorber [after allowing for background radiation]

no absorber

[apart from 10 mm of air] 41
card 1 mm thick 4
metal 3 mm thick 0

20

M 31 6 1 7 A 0 2 0 2 8




Leave\
blank
Explain how the results show that the source
(i) emits alpha (o) radiation,
1)
(i) emits beta (B) radiation,
1)
(ii1) does not emit gamma (y) radiation.
1)
(c) A source has a half-life of 15 minutes. When the activity of the source is measured it
is 400 megabecquerels (MBq).
Estimate the activity in MBq of the source after one hour.
Show your working.
Activity = ..oocveiieieeen MBq
(2) QI2
(Total 6 marks) 7
J
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13. (a) Explain why it may be dangerous to switch on a light when your hands are wet.
(2)
(b) Many electrical appliances have a metal casing.
A live wire comes into contact with the metal casing.
Explain how an earth wire and a fuse prevent the user receiving an electric shock.
EBarth WATE ....coiiiiiiiiieieeee ettt
FUSE ettt ettt et
(2)
(c) The resistance of a person’s body is 10 000 ohms.
A current of 0.020 amps will give the person a serious electric shock.
Use the equation
voltage = current x resistance
to calculate the minimum voltage in volts which will cause this.
Minimum voltage = .........ccoecvevveeveennen. A%
(2) Qi3
(Total 6 marks) 7
J
23
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14. The diagram shows a barrier at a car park. The barrier arm is usually in the position
shown. An iron sphere is attached to the barrier arm at A. The weight of the barrier arm
acts at B. When there is a current in the coil the barrier arm pivots at P and end E moves

Leave )
blank

upwards.
0.1m
I 1.5m |
A |
[ | S
[ |
N\ | barrier arm
N | pivot P B !
1o | end E
L1 |
A ~
Yy Y,
] |
| iron sphere ;
weight of
coil of barrier arm
L— insulated wire
\)
§
§
electricity supply
(a) At which point, A, B, E or P, is the centre of gravity of the barrier arm?
Point ...............
1)
(b) Complete the sentence.
The coil acts s an .......cceceveeviriienienieeeeeee
1)
(c) Why is the coil made of insulated wire?
1)
(d) What is the cause of the force on the barrier arm at A before the electricity is switched
on?
1)
24
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(e) When the electricity is switched on the total force which acts at A is 900 newtons.
This force can just start to pull the iron sphere down.
Use the distances shown on the diagram to calculate the weight in newtons of the
barrier arm.
Show your working.
Weight of barrier arm = ........ccccccceeeee N
(3) Q14

(Total 7 marks) 7
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15. (a) Use the relationship between area, force and pressure to explain why it is easier to cut
with a sharp knife than a blunt knife.
(2)
(b) The diagram shows a point in a gas. Two arrows representing some of the pressure
at the point are shown.
(1) Add two more arrows to the diagram to show how pressure acts at the point.
o
(2)
(i1)) What assumption did you make?
1)
(c) The density of some sea water is 1025 kg/m?.
Calculate the increase in pressure in pascals from the surface of the sea to the bottom
when the sea water is 25 metres deep.
Show your working.
Pressure = .......ccccovviieniiens Pa
(3) Q15

(Total 8 marks)

TOTAL FOR PAPER: 100 MARKS
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