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1 (a) State the difference between speed and velocity.

-1
(b) Fig. 1.1 shows a speed-time graph for a cyclist riding along a straight level road
The cyclist covers a distance of 8B00m. The diagram is not drawn to scale.
speed A\
mis
20 ] :
u ! :
: :
: i
0 : X ime/
3 16 a6 e time/s
Fig. 1.1
Describe the motion of the cyclist in terms of acceleration between:
(1) OB BNE TBS oo v s v s d3e auaam s ai b a s 9 i 4§ S8 RS R Sp N A T oA o
(I} 1ESANGABS....... ..o reses cnnaiosssiiosermsninssedsdd bl aid el dia el svamnisn sbiauns:
2]
(¢) Determine the initial speed u of the cyclist.
(d) Calculate the average speed of the cyclist.
average-speed = ...u i [€)
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2 (a) Define pressure.

- [1]

(b) Fig. 2.1 shows a U-tube manometer.

——manometer

mercury

Fig. 2.1

Explain why the mercury level in both arms of the manometer is the same.

- [

(¢) Fig. 2.2 shows the mercury levels when the manometer is connected to a gas cylinder.

from gas — 28—
cylinder — ez

e

Fig. 2.2

The atmospheric pressure is 760 mmHg.

(i) State the value of the pressure at surface Q.

Pressure = .. .......ooociiviivniinvcieeiievenneeenn 1]
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(ii) Determine the value of the pressure exerted by the gas.

PEBABIIND % <o miiaeiiinsasa newe [0
(d) The set-up in Fig. 2.2 is taken to the top of a mountain.

State the effect, if any, that this will have on the pressure exerted by the gas.

M
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3 (a) Define the term melting point.

- [1]
(b) Fig. 3.1 shows a cooling curve for a liquid substance of mass 0.25kg.
The initial temperature of the substance is 78 °C.
temperature/°C
784
f{-------== .
s Y e ey —
. |
u 1 i
0 5 10 25
time/minutes
Fig. 3.1
(i) Identify the state of the substance between 10 minutes and 25minutes.
- [1]
(i) The specific heat capacity of the liquid substance is 133 000 J/kg°C.
Explain the meaning of the statement.
=11
(iii) The substance loses 730 000J of heat energy as it cools between 0minutes and
S5minutes.
Determine the value of the temperature ¢
B BEC 2023 D&7 103023 [Turn over
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4 (a) State the difference between a liquid and a solid in terms of:

(i) distances between MOIBCUIES, ...........c.oooviriii i

(i) movement of MOIBCUIBS. ...........c.covumuinamihimi i s b e e s e

[2]
(b) Fig. 4.1 shows a bicycle pump with a sealed nozzle.

The pump contains air of volume 250 cm* which exerts a pressure of 80kPa on the walls
of the pump.

pump

—= a 250cm? %—sealed nozzle

handle air
Fig. 4.1

The handle is pulled backwards to increase the volume of the air to 400cm?,

(i) State and explain the effect of increasing the volume on the pressure exerted by the

air.
OO oo o T R e s N S L SR R A R A P S s BT SNS YU
2Vl - 14T Lot SO S PP RP P TR EET e TR
[2]
(i) Calculate the pressure exerted by the air when its volume is 400 cm?®.
ERBBBLING T ....oiocnisvimisias s ainnas asmisssasnarss; 0]
(iii) State the assumption made to answer (b)(ii).
- 1]
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5 (a) (i) Define the term cntical angle.

]
(ii) The refractive index for glass is 1.5.

Calculate the critical angle for glass. Show your working.

CHUCAl BNGIE= .. vnivesivineerisssmnmesinansiisoss: )

(b) Fig. 5.1 shows a ray of light incident on end A of an optical fibre.

incident
light ray
optical fibre
Fig. 5.1

(i) Explain why the incident ray does not bend when it enters the optical fibre at end A.

1]
(ii) Explain why the ray of light is able to emerge at end B of the optical fibre.

2
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6 (a) State the difference between a transverse and a longitudinal wave.

(b) Fig. 6.1 shows layers of air, initially the same distance apart, as a sound wave travels
through air.

P

Fig. 6.1
The sound wave has a wavelength of 0.0132m and travel at a speed of 330m/s.

(i) State the name of the area labelled P.

(ii) Calculate the frequency of the sound wave.

FEEIBABYE .. .oramcmmmam avesse s mueasypnas

(iii) State and explain whether the sound wave in Fig. 6.1 can be heard by a normal
human being.

-]

LM

[2]

ERPIANBHON ..o ccoanisaorans fos hih aisain et aasada sosast shia s Kom aas sas ave 4o on ss o s iakie S0 e s abisin woi oo

12
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7 (a) Fig. 7.1 shows a cross-section of a solenoid carrying current.
Fig. 7.1
On Fig. 7.1, draw the magnetic field pattern due to the current in the solenoid. 2]
(b) Fig. 7.2 shows a set-up used to demonstrate electromagnetic induction.
galvanometer
Fig. 7.2
The north pole of the magnet is pushed into the coil and the galvanometer needle
deflects in one direction and back.
(i) Explain why the galvanometer needle deflects when the north pole is pushed into
the coil.
. [2]
(i) State two changes that could be made to the set-up to increase the deflection of the
galvanometer needle.
[2]
(iii) Suggest one practical application of electromagnetic induction.
w1
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8 Fig. 8.1 shows a set-up used to demonstrate thermionic emission.

filament
vacuum
glass tube
S

N = N L ____anode

i

o

=

milliammeter

O O
- +
Fig. 8.1

The milliammeter reads O mA.
The switch S is closed and the needle of the milliameter moves to the right.

(a) Explain why there is a deflection in the milliameter when the switch is closed.

(b) Fig. 8.2 shows an electric circuit.

A cathode ray oscilloscope (CRQ) is connected across a resistor.

O ~e O

L 1

diode

Fig. 8.2

(i) State the function of the diode in the circuit.
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11
(ii) On the axes below, sketch the waveform of voltage against time displayed by
the CRO. 2]
VIV 4
0 >
t's
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9 (a) Table 9.1 shows part of the colour-code of resistors.

Table 9.1
colour value
black 0
brown 1
red 2
gold +5 %
Fig. 9.1 shows a colour-coded resistor.
red
black
red
resistor
gold

Fig. 9.1

Determine the maximum resistance of the resistor.

TE= s 1 e T LTI r—

(b) Two 10000 resistors are connected in parallel.

Determine the total resistance of the resistors,

FESISEANTE = i e i r e van e an e

D BEC 2023 057 1/03/0M23
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(c) A copper wire of length 20.0m has a cross-sectional area of 0.000050m?.

The resistivity p of copperis 1.7 x 10-*Qm.

Determine the resistance of the wire.

resistance = ... .. .

©BEC 2023 057103023
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10 Fig. 10.1 shows a circuit used to monitor the temperature of air in a room.

warning lamp

reeds

coil

X glass tube
i
Fig. 10.1
When the temperature of the air rises, the warning lamp lights.

(a) State the name of component X.

)

(b) Explain why the warning lamp lights when the temperature of the air rises.

. [4]
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11 (a) Radioactive emissions occur randomly over space and time.

Explain the meaning of this statement.

-1
(b) Describe the nature of an alpha particle.
« 1]

(c) Fig. 11.1 shows a Geiger-Muller (GM) tube placed near a radicactive source which only
emits alpha and beta radiation. Different materials are placed at position X.

——material

radioactive E
source

GM tube

X
Fig. 11.1

lead
container

Table 11.1 shows the count rate when different materials are placed at position X.

Table 11.1
material at X ]
counts /s
nothing 100
one sheet of paper 70
5mm of aluminum 20
State the value of the count rate which is due to:
(i) background radiation ..................
(11) @lpha radidtion ... e
OR) DB TOBNIONT . oo cammm s s T s e L e DR
[3]
(d) State two dangers of exposure to radioactive emissions.
[2]
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