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1 Fig. 1.1 shows a stop watch used to record the time taken by an athlete to run a 100m
race.

Fig. 1.1

(a) Write down the time recorded by the stopwatch.

(b) Calculate the average speed of the athlete.

average Speed ... 2]

(c) State one possible source of error when using a stopwatch.
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2 A man fires a bullet vertically upwards from a toy gun that is 1.25 m above the ground as Use
shown in Fig. 2.1. The bullet leaves the gun at a speed of 10m/s and takes 1.0 s to reach

maximum height. (g=10m/s%)

—— bullet

1.25m

Fig.2.1

(a) What is the speed of the bullet at the maximum height? {

(b) Neglecting air resistance, calculate

(i) the maximum height reached by the bullet from the gun,

(i) the velocity with which the bullet strikes the ground when it comes back.

wlOSIY B iR D)

(c) State the energy change that occurs as the bullet moves up.

--------------------------------------------------------------------------------------------------------------------------------------
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Fig. 3.1 shows a 2000 W electric kettle connected to the mains being used to boil some
water. The kettle is placed on an electronic balance and the balance reads 350.0 g.

Ar

350.0g electronic balance

Fig. 3.1

(a) The specific latent heat of vaporisation of water is 336 J /g.

Explain the meaning of this statement.

........................................................................................................................................ [1]
(b) After boiling the water for a while, the balance displays a reading of 330.0 g.
Determine
(i) the mass of the water vaporised,
IR B i i) S O S A SR 5 [1]

(i) the amount of heat energy used to vaporise the water,

HEAt BRBTOY = iincmvmmmssmmamrprsameneesseny 2]

(iii) the time taken to vaporise the water.
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4 Fig. 4.1 shows an uncalibrated mercury thermometer with two fixed points A and B Uss
marked on it. The fixed points are to be determined using pure water.
-]
a-a—
mercury thread
Fig. 4.1
(a) What are the temperature values of point A and point B?
PO B e e T A s D e
POINE B = 1o crcsinssssssssssnasessesssesnnnnas [2]
(b) Describe an experiment to show that point A has been marked correctly.

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

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

(e) The distance between points A and B is 25¢cm.

Determine the temperature reading if the mercury thread stops 15 cm from point A.

temperature reading ........coeveneri e 2]
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5 (a) State two laws of reflection.

(b) Fig. 5.1 shows an object, O, placed in front of a plane mirror.

Ll

mirror

Fig. 5.1

Complete Fig. 5.1, by drawing suitable rays, to show how the image of O is formed.
Label the image L [3]

(c) State two characteristics of the image formed by the plane mirror.
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Fig. 6.1 shows the position of a man playing a drum and the position of an observer in

front of a wall. The observer is 150 m from the man with a drum and 450 m from the wall.

- 450m 4
wall —
150 m N
]
| et S |
man with a drum observer
Fig. 6.1

When the drummer hits the drum once, the observer hears two similar sounds, one after
the other.

(a) (i) Explain why the observer hears the two sounds.

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

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

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

(i) The speed of the sound waves in air is 320 m/s.

Calculate the time interval between the two sounds heard by the observer.

BITIE TEEIVEL = oo vesesrnnssasransensbbnbbrsmmabsbas anseasanbinriine

(b) The drum vibrates at a frequency of 500 Hz.

State the frequency of the sound waves reaching the observer.

rEUBNCY = inssussinmiscsssissinmisiumsississstsmsspnetyons

......

rrrrrr
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Fig. 7.1 shows a positively charged electroscope.

metal cap
¥ +

o insulator
7
" +
\— gold leaf
metal plate - \+
Fig. 7.1

(a) State and explain what is observed when a positively charged rod is brought near
the metal cap of the electroscope.

observation
explanation

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

(b) The positively charged rod is removed and the metal cap of the electroscope is
touched with a finger, State and explain what is observed.

observation

explanation

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

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

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

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

.....................................................................................................................
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Fig. 8.1 shows an electric circuit. i
12V
|L =~ 'l IF K
an |
—T 1 sa
1
[
50
===
R
Fig. 8.1
Calculate
(a) the total resistance of the circuit, ?
FOSIELBIAGE: T [ iasiviisanvsieresdsn dh s i s asasa e SR 2]
(b) the current through the ammeter when switch S is closed,
UL S i it a s S o ey s SRS AT [2]
(c) the power dissipated in the 5 Q resistor. (
POWEE = ,.uvuesescscassiasasesssebesebansn st asn b snsssns it sn (2]
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Fig. 9.1 shows a simple alternating current generator used to light a lamp.

coil of wire

rotation O carbon brush
Fig. 9.1
(a) When the coil rotates slowly, the lamp lights but the brightness keeps changing.

(i) Explain how the generator produces current to light the lamp.

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

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

......................................................................................................................................
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10 Fig. 10.1 shows a reed relay used to switch on an electric motor, M.

{"'Mtr- :

—_—
| S

power supply

Fig. 10.1

(a) Explain what happens when switch S is closed.

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

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

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

-------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------

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

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

-----------------------------------------------------------------------------------------------------------------

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

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

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

---------------------

.....................
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11 Fig. 11.1 shows the structure of a cathode-ray oscilloscope.

(b)

(c)

(d)

anode  Y-plate

|
filament X-plate

L}“ﬂ_ vacuum

Fig. 11.1

dot on screen

Explain why the cathode emits electrons.

........................................................................................................................................ 1
Explain why the electrons accelerate towards the anode.
........................................................................................................................................ 2]
When a potential difference of 80 V is supplied across the Y plates, the dot on the
screen is deflected by 12 mm.
Calculate the deflection that is produced on the dot when the potential difference
across the Y plates is increased to 240 V.

AEABEIOR - i st s R 12

Explain why the space inside the oscilloscope must be a vacuum.
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12 Carbon-14 is a radioactive isotope with a haif-life of 6000 years. An atom of carbon-14 Use

decays by emitting a B-particle.

(a) (i) State the nature of a B-particle.

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

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

................................................................................................................................. [2]
(b) (i) Table 12.1 shows how the number of atoms in a carbon-14 sample changes
with time.
Table 12.1
time / years number of atoms

0 500

3000 350

6000 250

12000 125

15000 100

18000 63
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On the grid below, plot a graph of the number of atoms against time.

i
I i :
e paw !
. | | FIES A |
i ! 5 il Ul
88 BE th 1
NES WEEY EENE I
| | 1 | |4 |
§ 1 e RS !
u i 1 N .
L
R W T i1
| o unen ; o
I EEE NN R [
! N | 1]
REEE N !
HHH 5 |
RENEEER HuEssias
B isanabalasiansnan: T auaa
I P | : [
i | : I |
I R N ' : | I
£t £ 2 S EES ERAES SRR NSRRI R
s & ! ! ! SRR
B " H
' S NSNS EE EN SRR A 1
I T
H
| |

(ii) Use your graph to find the number of atoms when the time is 8000 years.

number of atoms =
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