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For
; Examingrs
Fig. 1.1 shows an electric winch used to lift the engine of a car. Use
engine
The input power of the winch is 1800 W and it has an efficiency of 0.85.
(a) Calculate the output power of the winch. {

OULPUL POWET =....coicunissminiinersinssssivans [2)
(b) The winch provides a lifting force of 4500 N and lifts the engine at a constant speed.
(i) State the weight of the engine.
wWeight = ..o smnseninees. (1]

(i) Calculate the work done by the winch in lifting the engine in 4.0 seconds.

WOTK dONB = ..ooeceeermmrrs s sbanissiaes 2]

(iii) Calculate the distance covered by the engine in 4.0 seconds.

HSEANER = ., oo emprssmmvissrasimpnisimisiss 123
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Fig. 2.1 shows a bob attached to a string. The string is attached to a support.

LLL i gy pport

A resultant force F acts on the bob as it moves in a circular path at constant speed.

(a) (i) State the name of force F.

(i) On Fig. 1.1, draw an arrow to show the direction of force F.

(iii) Explain why no work is done by force F as the bob moves in a circular path.

-]

[

. 1]

(b) The bob moves at a constant speed of 0.84 m/s and takes 1.5s to travel in one complete

circle.

(i) Calculate the distance travelled by the bob as it moves once around the circle.

AIStaN0R = s Ges

(i} Determine the frequency at which the bob moves around the circular path.

freQUENCY = ...

(iii) Explain why the bob is accelerating even though the speed is constant.

(2]

[1]

i |1}

For
Examiner's
Use



4

Fig. 3.1 shows an immersion heater and a thermometer placed in a vacuum flask containing
a liquid.

thermometer ————— |

to power supply

plastic lid

immersion heater

liquid

"_‘,\,.. silvered glass

vacuum-———

Fig. 3.1

The heater is switched on and the temperature of the liquid is recorded every minute.
Table 3.1 shows the results obtained.

Table 3.1

time/minutes 0 1 2 3 4 5 6
temperature/°C 24 46 68 90 105 105 105

(a) State the boiling point of the liquid.

bolllng ok = i s [1]
(b) The information in Table 3.1 can be used to find the specific heat capacity of the liquid.
State two other quantities needed to find the specific heat capacity of the liquid.
o (o LN, V. WS . — - N— N ——— N N ——
B . [2]

(c) State two features of the vacuum flask that help to minimise heat loss from the liquid
and explain how each stated feature works.

feature 1

=T L B e g S P o PR enr S T it o e O S e

feature 2

explanation ........coceviviiinnnnn

- [4]
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Two rods are left in a freezer overnight. The freezer is kept at a temperature of =10°C. The
rods are identical in size, but one is made of plastic and the other is made of aluminium.

(a) Explain why the temperature of the rods decreases when they are left in the freezer.

......................................................................................................................................... [1]
(b) State and explain which rod feels colder when they are both touched.
rod - [1]
EXPIBNMALON ....oreeoreerrnrrrrarirs s issisresstasesseras s seress s dasasae s dd s b bR bR bR b e
. [2]
(¢) (i) Name the process by which heat is transferred through the rods.
1]
(i) Describe the method by which heat is transferred through the rods.
- [2]
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Far
Examiner's
5 Fig. 5.1 shows a ray of light striking a parallel sided rectangular glass block. IEie.asns-
incident ray
60
glass block
(
Fig. 5.1 (not to scale)
(a) State the value of the angle of incidence.
angle of incidence = ..o [1]
(b) On Fig. 5.1
(i) complete the path of the ray of light as it enters and leaves the block, [2]
(ii) label the angle of refraction r as the ray of light enters the glass block. [1] (
(¢) The refractive index of glass is 1.49.
Calculate
(i) the angle of refraction r as the ray of light enters the glass block,
1
(i) the critical angle ¢, using the equationn= —.
sinc
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(d) Fig. 5.2 shows a man looking into a dry pond which has a rock at the bottom.
The man cannot see the rock when standing at position X.

) "

Fig. 5.2

When the pond is filled with water, as shown in Fig. 5.3, the man is able to see the rock
without changing his position.

h

Fig. 5.3

Explain why the man

(i) cannot see the rock at the bottom of the dry pond,

- [

(ii) is able to see the rock when the pond is filled with water.

.12

Far
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For
Exarminer'’s

6 Fig. 6.1 shows a simplified model of a fuel gauge. Lise

resistance wire

fuel tank
| __—slider
L
———pivot
® =] fuel
|
float

Fig. 6.1

When the fuel level falls, the fioat goes down and the slider rotates in an anticlockwise direction,
keeping contact with the resistance wire. (

(a) State how the resistance of the circuit changes as the fuel level falls.
Explain your answer.

resistance ......esieeeeimiens
EXPIANAION. ... cviveresivissiisiimsss s bbb eSS LS
. (2]
(b) State and explain what is observed when the fuel tank is almost empty.
OBSEIPBEHON i s sk s
=3 {01 = 11T 111 OSSPSR PR R SRR L RO [2]
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Fig. 7.1 shows a simple model of a generator connected to a cathode-ray oscilloscope (c.r.o).

spring

strong bar magnet

X

h.l'\jhﬂ

coil—< n

Tooud

I

Fig. 7.1

The magnet is pushed down and then released. The magnet oscillates into, and out of, the coil
causing a current in the coil.

(a)

(b)

(c)

(d)

(e)

Explain why there is a current in the coil.

. [1]
On Fig. 7.1, draw an arrow to show the direction of the current in the coil when the
magnet moves into the coil. [1]
State the type of current produced by the coil.

- [1]
Suggest two ways of increasing the current in the coil.
D ettt ee et et e e ee s e et r st e st et e esteesneemssnatsenaentasteeneeneeseeseesneesnenrs [2]

A diode is placed in series with the coil and the resistor at point X on Fig. 7.1. On the
axes shown in Fig. 7.2, sketch a graph of current against time to show how two complete
cycles would be shown by the c.r.o.

L

current 4

0 > time

Fig. 7.2
(2]
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Far
Examingr's
8 Fig. 8.1 is the circuit diagram for a simple temperature-operated alarm. Uss
fll
_| A .{
coil reeds
thermistor
Fig. 8.1
(a) Explain how the alarm works when temperature increases. (
.. 18]
(b) When the bell sounds, the current in the coil is 0.10 A and the voltage across the coil
is2.0V.
Calculate
(
() the resistance of the coil,
FORIBTEICE =, ... e rimmmp s miosssasssnsis disisaonsssnion. 10
(ii) the voltage across the thermistor.
VOIBER = siisnniiniaiiasaivasmaisee 113
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Table 9.1 shows part of the colour code of resistors.

Table 9.1

number colour tolerance
0 black gold £ 5%
1 brown silver £ 10%
2 red no band £ 20%
3 orange -
4 yellow
5 green

Fig. 9.1 shows a 20k(2 resistor.

band 1 band 3
band 2

Fig. 9.1

(a) What are the colours for the three bands of the resistor?

T N R AR Lo Ry e el L [2]

(b) Determine the maximum possible resistance and the minimum possible resistance of this
resistor.

maximum resiStanCe = ..ot

MINIMUM FESIStance = .....ocoeevveveeiciiennnens [2)

Far
Examinar's
Lise
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F
Emrr:l:ar's
(€) Fig. 9.2 shows a 200 resistor connected in series with a variable resistor. Use
12V
——-{ E=-- '{i——_
200
0to 1002
Fig. 9.2
The resistance of the variable resistor can be varied _frnm 0to 1041 ‘
The variable resistor is adjusted until the voltmeter gives the smallest reading across the (
200 resistor.
(i) Calculate the current in the circuit.
CUITENE = 1oovveeiersrversieessveersssssmsnssssness |2
(i) Determine the voltmeter reading.
(
MBRAING = .csrrcrismmmmssmmsssaee [1]
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Far
Examiner's
10 (a) A technician uses a radioactive isotope to find a leak in a pipe that supplies oxygen to a Use
laboratory. To find the leak, the technician injects a gas that contains a radioactive

isotope into the pipes. The radioactive isotope emits gamma radiation.

(i) Describe how the technician is able to find the leak using this method.

. [3]
(if) Explain why isotopes emitting alpha particles are not suitable for the purpose.
- [1]
_ (b) A source contains strontium—90, which has a half-life of 28 years.
O (i) Calculate the time taken for the activity of the source to fall to one quarter of its
original value.

(ii) Strontium-90 ( 33 Sr ) decays to form yttrium—90 (20Y ).
Complete the equation to determine the radiation given out by strontium.

80 a0
333!' — ;ﬂY +

......................... [1]




