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An object is removed from the ground and
placed on a shelf. Which of the object's
properues is expected o increase?

(A) Mass

(B) Volume

(C) Kinetic energy
(D) Potential energy

A student sets up a simple pendulum and
finds that the period is 1.7 s. To obtain a

penod nearer to one second, he should

(A) use a lighter bob

(B) use a heavier bob

(C) shorten the pendulum
(D) lengthen the pendulum

To how many significant figures is the

quantity 25.92 m’ expressed?
(A) 1
(B) 2
(C) 3
D)y 4

4.

o.

Three immiscible liquids, P, Q and R. have
densities which differ. Q is denser than P but
less dense than R. Which of the following
diagrams shows how the liquids settle in the
measuring cylinder?
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Which of the following quantities has the
same value as 6 uC"

(A) 6x10*C
iB) 6x10°C
(Cy 6x100C
Dy 6x10°C

When standine on the moon, the mass of
an astronaut is 70 ke. When he retums to

earth. his approximate weight will be
(A) 70 kg
(B) 420kg
(©) 70N

(D) 700N



Linear momentum is

(A measured 1in newton-memres

(B)  the product of mass and velocity
(€)  measured in kilograms per metre
(D) the product of mass and acceleration

To measure the external diameter of a

measuring cylinder most accurately, one
should use a

(A) metre rule

(B) inpe measure

(C) length of string

(D)  pair of vernier calipers

The acceleration due to gravity (g) is o
be determined by measuring the time (t)
taken for a small steel ball to fall through
a specific height. Which of the following
activities is UNNECESSARY?

(A) Finding the mass of the ball

(B) Measuring the height through
which the ball falls

(C) Repeating the time measurements
and taking the average

(D) Allowing the ball to drop and
starting the stopwatch at the
same instant

When two bodies collide. momentum is
conserved. This means that the

(A) momentum of each body 1s
unchanged _

(B)  kinetic energy before impact 15
equal to that after impact

(C)  algebraic sum of the velocities
before impact is equal to the sum
of the velocities after impact

(D)  total momentium of the bodies
before impact is equal to the total
momentum of the bodies after
impact

12.

Which of the following changes can oe
caused by a force acting on a body”

I. Density
IL Motion
1. Shape

(A) 1 and 1l anly
(B) I and 11l only
(C) 11 and 111 only
() 1, 11 and T11

Jltem 12 refers to the following diagram
which shows two vectors of magnituaes

a and b represented by E{rand aﬁ
respectively.

e

0 ’ B

The vectors act at point O and are directed
perpendicular to each other Which of
the following pairs represents BOTH the
magnitude and direction of their resultant”

Magnitude  Direction
(A) a+ b oc
(B) a+b co
© V@ o
D) V(@+b) oC



13

14.

15.

ol

Which of the following features must be

ﬁm in a stable, well-designed meing

(A) Low centre of gravity
(B)  Narrow wheelbase
(C) Long front

(M Sunroof

Which of the following sources of energy
are classified as renewable”

i Solar energy
i1 Wind energy
1. Geothermal energy

(A) 1 and 11 oniy
(B) I and I11 only
(C)  1land Il only
(D) L, Hand Il

A bubble of gas rises to the surface of a soft
drink. This is because the

(A)  density of the gas is greater than
the density of the drink

(B)  upthrust on the bubble is greater
than the weight of the bubble

(C)  upthrust on the bubble is greater
than the weight of the water it
displaces

(D)  weightof the water displaced by the
bubble is less than the weight of
the bubble

th

17.

18.

llem 16 refers to the following dingram
which shows n dam

The pressure on the dam at the bottom of
the reservoir depends on the

(A)  depth of the water

B) length of the reservoir

(C) volume of water held by the dam
(m mass of water held back by the dam

What is the unit for the moment of a foree?

(A) N
(B) Nm
(C) Nm*
(D) Nm?

When heating a substance, a point is reached
where no further change in temperature is
observed. The MOST likely reason for this
15 that the

(A) substance is losing heat to the
atmosphere

(B)  substance needs to be stirred less
frequently

(C) heater is supplying less heat

(D) substance is changing state



19.

20.

2L

-

Which scientist was responsible for arriving
at the conclusion that measured amounts
of electrical and mechanical energy can be

converted to proportionate amounts of heat
energy?

(A)  Joule

(B)  Newton
(C)  Coulomb
(D) Rumford

Which of the following temperature

ranges is MOST suitable for a clinical
thermometer?

(A) 0°Co44°C
(B) -10°Cto 110°C
(C) 35°Ct44°C
(D) 35°Cto 100°C

According to the pressure law, which of the
following statements is true?

(A) Pressure is constant

(B) Volume is constant.

(C) The ratio of volume to pressure is
constant.

() The matio of volume 10 temperaiure
15 constantL

Which of the following statements about
svaporation is FALSE?

(A) Evaporation requires heat energy
and causes cooling.
(B) During evaporation, the faster

molecules escape the liquid.
(C)  Evaporation occurs al room iem-
perature only.
(D)  Evaporation occurs only at the
surface.

26.

The heat capacity of a substance is definec
as the amount of hear energy

(A)  the substance can hold

(B) | kg of the substance can hold

(C)  required to change the substance to
another state

(D) necded to raise the temperature of
the substance by | degree

Which of the following processes MOST
likely accounis for the fact that pot handles
are usually made of wood or plastic”?

(A) Evapormtion
(B) Conduction
(Cy Convection
(D} Radiation

The heat from a nearbv fire reaches other
places MATNLY by

{A) conduction
(B) convection
(C)  absomtion
(D) radiation

A light bulb is filled with a gas at a
temperature of 293 K. 1fthe initial pressure
of the gas is P, what will the pressure be
when the temperature increases 1o 360 K?

160
(A) 293 *F

360
(B) 393 %P

393
(C) 360 P

293
D) 3g *F



17.

29.

Which of the following wave phenomena
play a role in the greenhouse effect?

(A Sound waves
(B) Water waves
(<) Infrared mys
(D) Gamma rays

Item 28 refers to the following diagram of
a slinky.

A
L —

In using the slinky to demonstralc
longitudinal waves moving from Point A
1o Point B, the spring is made to vibrate

(A) parallel to AB

(B) perpendicular to AB

(C) at an acute angle to AB
(D) at an obtuse angle to AB

Which of the following statements about
waves is true”

(A) Longitudinal waves do notundergo
refraction but may be reflected.
(B) All waves undergo reflection, re-
fraction and diffraction.
(C) Diffraction can only take place with
light waves.
Only transverse waves undergo
reflection.

Which of the following statements aboul
sound is NOT correct”

(A) Sound travels more slowly than

light.

(B)  Sound does not trave!l througn &
vacuum.

(C) Sound is transmitied as ransverse
waves

Sound may be produced by
yibrating syslems.

(D)

31.

1.

thlmmeﬂl"

Dh:pll:emtni"

liem 31 refers to the following graphs (with
axes having the same scales) of two sound
waves, P and O

AL
VIRV

|

Wave ()

Time

Which of the following stalements is true?

Ay Q is louder than P but P has a higher

pitch.

(B) P is louder than Q but Q has a
higher pitch.

(C) P is louder than Q and also has a
higher pitch than Q-

(D)  Q is louder than P and also has a
higher pitch than F.

Which of the following objects can detect
X-rays?

(A) Oscilloscopes
(B Thermomelers
(C)  Television acrials
(D)  Photographic film



An object O is viewed in a plane mirror, PQ. Which of the following diagrams correctly snows
the formation of the image 1"
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Item 34 refers to the following diagram which shows a profile of a wave travelling across a water
surface

Displacement
N
2 m| ........ \_/I % Time (ms)

20

From the information given, the frequency 15

(A) 20 Hz
(B)  25Hz l
(€)  S0Hz

(D) 100 Hz



(A)

(B)

(C)

(D)

The n*itim.l angle of glass is 42°. Which of
the following diagrams co

path of a ray of light
glass prism?

mectly shows the
through a triangular

3.

37.

Which of the following statements is true

of a diverging lens”

(A) It is thinner at the centre than at the
edges.

(B) It can form only inverted images.

() It can form only enlarged images.

(D) It can form only real images.

Whenever there is complete destructive
interference between two coherent wave
trains, the waves must be

(A)
(B)
(€)

(D)

in phase

out of phase by one wavelength

out of phase by half of a wave-
length

out of phase by a quarter of a
wavelength

A ray of light leaves the air and eniers
glass of refractive index 1.5. If the angle
of incidence 1s 37°, what is the sine of the

angle of refraction?
(A) 1.5 sin 37°
(B) 1.5 +sin37
15
(C)  Sin37
sin 37°
(D) 15



39,

40,

41'

Hem 39 refers to the following graph. ltem 42 refers to the following circuit
dingram.

[ﬁ\\n o
R

Ny
BN N 4

The amplitude of the wave on the graph
above is represented by

42. Which of the following options shows the

(A) _U'W name of the component correctly matched
(B) 'R with its number”
(C) Qr
D) SX Diode | Lamp | Resistor | Fuse
(A) 2 4 3 1
[tem 40 refers to the following table which (B) | 3 . 4
lists the refractive indices of four different ()| 4 3 I 2
matenals. (D) 3 I 4 s
Material Refractive Index

Abe 1.0 ltem 43 refers to the following diagram.

lce 1.3

Perspex 1.5

Diamond 24

In which material would the light waves
have the SLOWEST speed?

(A)  Air

(B) Ice

(€)  Perspex
(D) Diamond

A glass rod is rubbed with a piece of silk .1 L.
and is positively charged. The glass rod 4 Iwo hight aluminium spheres, A and B, are

became charged by suspended by msulating threads. 1f they
come o rest as shown in the diagram, the

(A)  losing protons force keeping them apart is

(B) losing electrons

(C) gaining protons (A) magnetic

(D)  gaining electrons (B)  centripetal

(C) electrostatic
() gravitational
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ltem 44 re
fers to the i
: fnllﬂmng diagram whi c
| ich represents a straigh
ight wire
carmying a current
inio

4. Whi
hich of the
followi i
ing diagrams BEST represents the
magnetic field around
the wire?

(A)

(B)

Gl A
——
N

(D)



45, Which of the following combinations comectly identifies the currents?

l(hrrul with Greater| Current with Greater |
Frequency Peak Value
(A) |1 1]
(B) |1 Neither
(C) | Neither 1
Dy n Meither

ltem 46 refers to the following diagram which shows a small, negatively charged dust particle,
midway between two plates, being observed with a microscope.

f ————— )

- " =‘:(:( F.Ert
Microscope

-~
5
46. Which of the following arrows correctly indicates the direction of movement of the dust particle

when the switch, S. is closed?

(A) —

B -

o |

m 1
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. is nal for the core of an

(A) iron

(B)  steel

(€)  wood

(D)  aluminium

The SI unit of charge is the

(A) ohm

(B) wvolt

©) ampere
(D)  coulomb

Item 49 refers to the following diagram of
a simple a.c. generator.

The parts labelled X in the diagram are
known as the

(A)  commutators
(B) armamms
(C)  sliprings
(D) coils

S0.

51.

.

cessive current passes
through a fuse?

(A)

Wire gets hot — current is cut off
—+ wire melts
(B)  Wire gets hot — wire melts —
current is cut off
(C) Wire melts — current is cut off —
wire gets hot
(D)  Wire melts — wire gets hot —
current is cut off

A device which converts sound into
electricity is called

(A) amicrophone
(B) a loudspeaker
(C) an amplifier
(D) a motor

An ideal transformer has 1200 turns on the
primary and 600 turns on the secondary. If
the voltage across the secondary is 20 V,
the voltage across the primary is

(A) 40V
B) 20V
(© 10V
D) 5V

Which of the following combinations of
ammeter characteristics is correct?

Resistance of | How is it Connected |
an Ammeter | to the Component?

(A) | High In series
(B) | High In parallel
(C) | Low In series

D) | Low In parallel =
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resisiorn?
(A) 050
(B) 130
(C) 60
(D) B8O

Mld.llnﬁl:lril'lwtilthliﬁ:r-ﬂ

was chiclly concerned with

(A)  madicactivity

(B)  atomic structure

(C) nuclear structure

(D)  energy from stomic machel

In the scattering experiment conducted by
Geiger and Marsden, some of the alpha
particles were deflected. The explanation

for this phenomenon is that

(A)  eclectrons have s small mass

(B) electrons have a small charge

(C)  the metal foil was only a few atoms
thick

(D)  the nuclear charge and mass are
concentrated in a small volume

in the atom

':C fc-hﬂn-—llidlﬂln-mwih

e expustyon C—~ H*I The emiasion
s

(A)  aprown
(B)  agamma may
(C)  abetaparticle

(D) an alpha particie

Which of the following are posaible
symbols for an isotope of the nuclide * X7

rpe

| X
oL
mx

(A} I and 11 only
(B) 1 wnd 11 only
() 11 and (11 oniy
() L0 and 11D

mmhﬁg—ﬁh-ﬂm
rays from a radioactive source are subyected
0 & runsverse magnetic ficld. Which of
them would NOT be deviated from the
oniginal path?

L Alpha
1L HBeta
L Crarruma
(A) 1l only
(B) 1 only
(©)  TandH caly
(D) 1 and [11 only
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60. The num . . .
ber of radioactive nuclei present in a sample at the time t = 0 is N,.

Which .
1eh of the following graphs BEST represents the variation with time of the number, N, of
undecayed nuclei present?

A Ny
N
P time
(B) s‘if
. time
© N
N \
o time
) Ny
A
: 0 time

END OF TEST
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1. 3.1415926 expressed as TWO significant 5. Which of the following is a derived unit?

figures is
@A) K
(A) 3.1 3B) s
B) 3.14 © m’
© 3.2 D) kg
D) 31
6. A block is allowed to fall freely towards
2. An example of a vector quantity is the ground. As it falls, its gravitational

potential energy
A) resistance (electrical)

(B) heat capacity (A) increases
© displacement (B) remains constant
D) density © is converted to internal energy

(D) is converted to kinetic energy

3. Which of the following instruments is
suitable for measuring the diameter of a Item 7 refers to the following diagram
human hair? which shows a section of a thermometer.
(A)  Metre rule 7. What is the reading shown on the
B) Tape measure thermometer?

© Vernier caliper

(D) Micrometer screw gauge Mercury .
)
l T T 1 T I | I I | !

Item 4 refers to the following diagram 100° 90° 80°
which shows two forces, X and Y, applied
onto an object. (A) 88°
B) 89
—X ©) 91°
D) 92°
Y

. . 8. Which of the following is the unit of
4. What should be the magnitude and direction

> . : ; momentum?
of a third force which will cause the object
to remain stationary? (A) kg m s2

B) kgm s
A) X — Y to the left (©) m s!
(B) X+ Yto the left (D) Ns
© X — Y'to the right
(D) X+ Yto the right
GO ON TO THE NEXT PAGE
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10.

The kinetic energy of a body of mass, m,
and velocity, v, is given by

(A) my
B) mv?
© =z
v
my’
D) >

A body initially moving at a constant
speed is brought to rest at a uniform rate.
Which of the following speed/time graphs
indicates the motion of the body?

(A) SpeedA
Time

A

(B) Speed
Ti:le

© SpeedA
Time

A
(D)  Speed \
Til;le

01238010/MJ/CSEC 2023

11.

12.

13.

A 4 kg mass is travelling with a constant
speed of 5 m s'. It is brought to rest in 2
seconds. The average force acting on the
mass to bring it to rest is

(A) 16N
(B) 25N
(C) 10.0N
(D) 400N

An ice cube sinks in Liquid A but floats
in Liquid B. Which of the following
statements is true of Liquid A and Liquid
B?

A) The upthrustislessinLiquid Athan
in Liquid B.

B) The upthrust is greater in Liquid A
than in Liquid B.

©) The weight of the ice cube is less
in Liquid A than in Liquid B.

(D) The weight of the ice cube is greater
in Liquid A than in Liquid B.

A bus with luggage loaded on top is more
likely to tip over when rounding a corner
than the same bus without the luggage. The
reason for this is that the luggage

(A) increases the weight of the bus

(B) raises the centre of gravity of the
bus

© lowers the centre of gravity of the
bus

(D) increases the momentum of the bus

GO ON TO THE NEXT PAGE



Item 14 refers to the following graph
of a light spring which shows a simple
extension, x, versus force, F.

x/em A

10

-
75 F/N
14. Which of the following statements are true
about the spring above?
L The elastic limit of the spring was
exceeded.
II. The spring obeyed Hooke's law
over its entire extension.
1. The force per unit extension in the
elastic region was 7.5 N cm™.
A) I and II only
B) I and III only
© IT and III only
(D) L TandII
15. Power is a measure of the
(A)  work done
(B)  total change of energy
(&) rate of change of energy
(D) rate of change of momentum
16. Two forces of 8 N and 10 N CANNOT give
a resultant of
(A) IN
B) 2N
© 9N
(D) 18N
01238010/MJ/CSEC 2023

17.

18.

19.

Item 17 refers to the following diagram.

0400,

X, Y and Z are three billiard balls of equal
mass whose centres lie in a straight line. Y
and Z are touching one another. X, travel-
ling with a velocity of 20 m s™!, impinges on
Y. Assuming that the spheres are perfectly
elastic, the resultant motion after impact
will be that

(A) X, Y and Z remain stationary

(B) X and Y remain stationary while
Z moves on with a velocity of
20ms™

© X, Y and Z all move on together,
each with a velocity of 10 m s™!

(D) X remains stationary while Y and
Z move on together each with a
velocity of 10 m s

What is the gain in the gravitational
potential energy of a body of weight 200 N,
as it rises from a height of 30 m to a height
of 35 m above the earth's surface?

(A) 407
(B) 1007
(C) 10007
(D) 20007

Which of the following quantities remains
unchanged with an increase in tempera-
ture?

(A) Mass
(B) Density
© Volume

(D) Relative density

GO ON TO THE NEXT PAGE




20.

21.

22.

23.

The specific heat capacity of a substance
is defined as the amount of thermal energy
required to

(A) raise the temperature of the
substance by 1 K

B) convert unit mass of the substance
from liquid to vapour

©) convert unit mass of the substance
from solid to liquid

(D)  raise the temperature of unit mass

of the substance by 1K

The specific latent heat of vaporization of
water is 2.26 x 10° J kg”'. When 0.01 kg
of water is converted into steam, it

A) absorbs 2.26 x 10*]J
(B) gives out 2.26 x 10*J
©) absorbs 2.26 x 108 J
(D)  givesout2.26 x 108 ]

A gas occupies 2 m? at 27 °C at a pressure
of 1 atmosphere. At a pressure of 2
atmospheres it occupies a volume of 1 m>.
What is its temperature at this new volume
and pressure?

(A) 54.0 °C
(B) 27.0 °C
©) 6.75 °C
(D) -—198°C

Which of the following methods is the
MOST suitable means of heating a brass
bob in order to determine its specific heat
capacity by the method of mixtures?

A) Subjecting it to an open flame for
ten minutes

(B) Subjecting it to an infrared beam
for ten minutes

© Placing it in a boiling water-bath
for ten minutes

(D)  Placing it in contact with an

electrical heater for ten minutes

01238010/MJ/CSEC 2023

24.

25.

According to the kinetic theory, when a gas
in a closed container is heated the pressure
rises because

(A) there are more molecules hitting
the walls of the container

B) the molecules move faster and hit
each other harder and more often

© the molecules expand and push
harder on the walls of the
container

(D)  the molecules move faster and hit

the walls of the container harder
and more often

Molten naphthalene at 100 °C is allowed
to cool down to room temperature. If
naphthalene has a melting point of
80 °C, which of the following graphs BEST
represents the cooling curve?

(A) 6rCy

100
N \

0/°C |
100
80 \

8/°C )
100
80 \

t/min

(B)
©

0/°Cj

100
80 \

t/min

D)

GO ON TO THE NEXT PAGE



26.

27.

28.

In which of the following is conduction the
MAIN method of energy transfer?

(A) Food heated in a microwave oven

B) Energy transferred from the sun to
earth

© Food being cooked on a barbecue

(D) Food being cooked in a pot on an

electric stove

Which of the following are reasons why
a hot liquid, placed in a double-walled
vacuum flask, retains its heat for a long
time?

L. Silver inner walls reduce the loss
of heat by radiation.
1L The silvered outer wall helps
to absorb heat from the
surroundings.
I1I1. Evacuated space between the
double walls reduces the loss of
heat by conduction.

A) I and II only
B) I and I1I only
© IT and IIT only
(D) LlandIlII

A person coming out of the sea would feel
cool because

(A)  theseaiscold

B) heat is lost by radiation

© seawater evaporates from the skin
(D)  convection of thermal energy

occurs into the air

01238010/MJ/CSEC 2023

29.

30.

The kinetic theory of matter suggests that
the molecules of a gas are

(A)  closely packed and vibrating

B) closely packed and moving over
each other

© far apart and vibrating about a fixed
point

(D)  far apart and moving at random

Item 30 refers to the following diagram
which shows water boiling at the top of a
glass test tube while a piece of ice remains
unmelted at the bottom.

/
Ice wrapped
in metal gauze

Which of the following statements provides
the reason for this occurrence?

A) Water is a poor conductor of heat.
B) Water is a good conductor of heat.
© Gauze is a poor conductor of heat.
(D) Glass is a good conductor of heat.

GO ON TO THE NEXT PAGE




31.

32.

33.

Item 31 refers to the following diagram
which shows the instantaneous profile of
a wave travelling across a water surface.

Displacement

Zcm%
Pl SRS
2cm‘n-_____\/l \_| Position

20 cm 40 cm

From the information above, the frequency
is

1
(A) 0 Hz
B) 10 Hz
(©) 20Hz
(D)  unknown

The sharp edges of shadows suggest that
light

(A)  travels in straight lines
B) travels very quickly
© is a form of energy
(D)  has a wave nature

An echo is quieter than the original
sound that produced it. This shows that,
compared to the original sound, the echo
has a

A) shorter wavelength
B) smaller amplitude
(© lower frequency
D) slower speed

01238010/MJ/CSEC 2023

Item 34 refers to the following diagram
which shows two similar loudspeakers
connected to the same audio-frequency
generator. The speakers are set up a few
metres away from a path, XY.

Audio-frequency

generator

o
o

A few

/Loudspeake&
; ‘ 0.5m ‘ ‘
metres

X Y

At some points along XY no sound is heard
because

) the sound waves are diffracted

B) interference of the sound waves
takes place

© the sound waves are refracted away
from those points

(D) the sound waves are reflected back
to the same source

A ray of light leaving air enters glass
of refractive index 1.6. The angle of
refraction is 27°. What is the sine of the
angle of incidence?

(A)  1.6+sin27°

1.6
B) sin 27°
sin 27°

© 1.6

(D) 1.6sin27°

GO ON TO THE NEXT PAGE



36.

37.

38.

39.

Which of the following waves travel only
longitudinally?

I. Sound waves
I1. Radio waves
I11. Water waves
(A) I only
B) II only

© II and III only
(D) L ITandIlI

Which of the following can produce a
diminished virtual image of a real object?

(A)  Aconverging lens
B) A diverging lens
© A plane mirror
(D) A glass block

Total internal reflection in glass occurs
when

A) all the light is transmitted

(B)  the angle of incidence is 90

(C) the critical angle is exceeded

D) the incident ray is perpendicular to
the glass boundary

A ray of light in air strikes a glass block at
an angle of incidence of 0°. On entering
the glass block, the light will be

(A)  undeviated

B) totally reflected

© refracted at 90° to the normal
(D)  refracted at an unknown angle

01238010/MJ/CSEC 2023

40.

41.

The position of an image formed by a plane
mirror depends on the

(A) distance of the observer from the
mirror

B) distance of the object from the
mirror

© angle at which the image is viewed

(D) angle at which the object is viewed

Which of the following expressions
would represent the formula(e) for linear
magnification?

I Height of image
’ Height of object
i Height of object
) Height of image
I Object distance
) Imagedistance
(A) I only
B) II only

© I and III only
(D) II and II1 only

GO ON TO THE NEXT PAGE




Item 42 refers to the following graph 44, Which of the following diagrams shows

showing the variations of alternating the magnetic field formed between a bar
current with time. magnet and a piece of iron?
Current/ /—/—:\\\
A) N S ] Iron
A —r
¥
7 A&
(B) N S % E Iron
> N~
Time
© ———
N S« Irem
\<_/
\4/
D
42. The value of the current, 7, at time, ¢,, is D) N S ) Iron

called the

A) root mean square value
(B) sinusoidal value

© average value

(D)  peak value

43. When a polythene rod is rubbed with a
cloth, it becomes (A) /E'/

Item 48 refers to the following circuit where
the ammeter reads 0.4 A and the voltmeter
reads 0.6 V.

(A)  positively charged by gaining R
protons | I
B) negatively charged by gaining
electrons
© positively charged by gaining @
electrons
() ;. megmitvely dllarged by losing 45. What is the resistance of R?
protons
(A) 15Q
B) 1.5Q
© 0.67 Q
(D) 024 Q

GO ON TO THE NEXT PAGE
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46.

47.

48.

-10 -

A conductor, rotating in a uniform magnetic
field, induces maximum instantaneous
current when the conductor cuts the
magnetic field lines at

(A)  30°
(B)  45°
©  90°
(D)  180°

Which of the following relationships is
correct for the combined resistance, R,
of resistors R, R,, and R, connected in
parallel?

(A) R,=R,+R,+R,

1
B) R_T:R1+R2+R3
1 1 1 1
© e o e s s e
RT Rl R2 RS
RR,R
(D) R[:R 1R2 3
1+R2+R3

A voltmeter has a very high resistance so
that it can be placed in

(A)  parallel with a component and not
affect the circuit

(B) series with a component and not
affect the circuit

© parallel with a component and the
voltmeter does not heat up

(D) series with a component and the
voltmeter does not heat up

01238010/MJ/CSEC 2023

49.

Which of the following graphs illustrates
an alternating current?

Current ‘g
(A) o Lob i =
Time
Current A
B 0 S
®) Time
Current“
YAV Ve
C (0] >
© Time
Current 4
D ol rr .
) T
GO ON TO THE NEXT PAGE
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50. Which of the following circuit arrangements 51. Which of the following circuit diagrams

is BEST suited for measuring a lamp’s BEST represents a series arrangement?
voltage?
o ) ) e
(A) 'l B\Z, % W
[
~__/ !
Nt "
(B) (B) |
I l ‘J' l Wv
. £ s
AN
e
©
© | _] I
} \
I~ I
L :
—V— ®) |
M
D) C MW
- Wy
v
GO ON TO THE NEXT PAGE
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52.

53.

-12 -

Item 52 refers to the following diagram.

il
B

B

What is the output at C and D when an
input of 0 0 is made at A and B?

c | p
@ [ o] o
(B) 1 1
© | o 1
(D) 1 0

Item 53 refers to the following circuit
diagram.

I\l 1
s | |
20
___.>_._ +
6A 6A
40
1
o 1
2

Using the information given in the circuit
diagram, which pair of values of I, and 1,
is correct?

I, I,
(A) 1 5
(B) 2 4
(C) 3 3
(D) 4 2

01238010/MJ/CSEC 2023

54.

55.

56.

~ 7

Which of the following materials is MOST
suitable for the core of an electromagnet?

(A) Steel
B) Copper
© Carbon

(D) Soft iron

According to the Rutherford—Bohr model
of a neutral, stable atom, if

n = number of neutrons,

p = number of protons, and

e = number of electrons in the atom,

then for all elements

A) n=e
B) p=e
© nte=p
D) n+p=e

Which of the following symbols would
be possible for an isotope of a nuclide
represented by /X ?

) X
B) X
© X
D) x

Which of the following CANNOT be
deflected by a magnetic field?

(A)  Alpha particles
(B) Beta particles
© Gamma rays
(D)  Electrons

GO ON TO THE NEXT PAGE
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58. Which of the following pairs of statements is true for BOTH iron and steel?

Iron Steel
(A) | Easily magnetized Does not retain its magnetism
(B) | Easily magnetized Retains its magnetism well

(C) | Not easily magnetized | Retains its magnetism well

(D) | Not easily magnetized | Does not retain its magnetism

59. Which of the following scientists discovered radium?

A) Marie Curie
(B) Isaac Newton
© J.J. Thompson
D) Albert Einstein

60. Which of the following equations is correct?

26 222
(A) ssRa - 8;R 1 + B-particle

14

15,
B) éc — 7N + B-particle

2

26, 22
© k2 San + a-particle

14

15
D) - 7N + a-particle

6

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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Item 1 refers to the following measuring
cylinder which is used to determine the
volume of a liquid.

cm?

—10
—9

s

=7

=6

=5

¢ o

The volume of the liquid is

(A) 70em’
(B) 75cm’
(C) 78cm’
(D) 80cm’

Given that force = mass x acceleration, the
unit of force could be written as

(A) kg'ms’
(B) kgm's’
(C) kgm's?
(D) kgms?
01238010/MJ/CSEC 2022

to the following diagram

fe
ey X and Y, applied

which shows two forces,
onto an object.

X

—

Y

What should be the magnitude and direction
of a third force which will cause the object

to remain stationary?

(A) X-Ytothe left
(B) X+Ytothe left
(C) X-Ytothe right
(D) A+ Y to the right

A diving ball is to be used at great depths
and so its walls are made thick. The MAIN

reason for this is that

(A)  waterpressure increases withdepth

(B)  water is much colder at greater
depths

(C)  athin-walled vessel would float up
to the surface

(D)  thedensity of wateris much greater
at great depths

GO ON TO THE NEXT PAGE
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hﬂ.‘ﬂ.ﬁ I'Efem ot = "
he following diagram which shows a velocity/time graph for a moving object.

v

—— s — -

l I
1 |

0 h fy 1y LF ::
- Which of the following statements about the object are true?
L It retums to its starting point,
I Ithas zero acceleration between times t, and t,,
M. Ttsvelocity att, is the same as its initial velocity.
(A) Tland1lonly
(B)  Tand1llonly
(C)  and Il only
(D) LilandIN
6. The unit for momentum is Iltem 8 refers to the following diagram
which shows a non-uniform bar pivoted at
(A) kgs' P. W indicates the weight of the bar and
(B) kgms' forces F, and F, are applied at the positions
(C) kg ms? shown.
(D) Nm F, :
‘ 3 l
T 4, | P
7. A 4 kg mass is travelling with a constant '. : 1 Pivot,
speed of 5 m s, Itis brought to rest in C . -
2 seconds. The average force acting on it l 4,
to bring it to rest is W
L
(A) 1.6 N
(B) 25N 8. The sum of the clockwise moments about
(C) 100N P equals
(D) 400N
(A) F,d,
(B) F,d, +Wd,
(€ (F,+W)(d,+d)
(D) F,d, +F,d,
GO ON TO THE NEXT PAGE
01238010/MJ/CSEC 2022
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10.

Item 9 refers to the following diagrams of
four vessels, each filled with water.

——1

The pressure due to the water is GREATEST
at

(A) Q
B R
€ s
™ T

A piece of string is tied onto a small stone
and then the stone is totally immersed in
water. The tension in the string will be

(A) zero

(B)  equal to the weight of the stone
(C)  less than the weight of the stone
(D)  more than the weight of the stone

01238010/MJ/CSEC 2022

il

12.

13.

Which of the following properties
remains unchanged in a substance with an
INCREASE in temperature?

(A) Mass

(B)  Density

(C) Volume

(D)  Relative density

When a ball is thrown vertically upwards
and reaches its maximum height, it has

(A) maximum kinetic energy and
maximum potential energy

(B) maximum kinetic energy and
minimum potential energy

(C)  minimum kinetic energy and
minimum potential energy

(D)  maximum potential energy and

minimum kinetic energy

The time period of a simple pendulum

oscillating with a small amplitude depends
on the

(A)  force with which the pendulum is
set into motion
(B)  amplitude of the oscillation
(C)  length of the pendulum
(D)  massofthe pendulum bob
GO ON TO THE NEXT PAGE



liem 14 refers 1o the following diagram which shows a simple extension (x) against Force (F)
graph for a light spring. :

vem A

>
75 FIN

14.  Based on the graph above, which of the following statements would be true?

L The elastic limit of the spring was exceeded.
IL The spring obeyed Hooke's law over its entire extension.
IIl.  The force per unit extension in the elastic region was 7.5 N em™".

(A) landllonly
(B)  landIll only
(C)  Iland Il only
(D) LllandIll

1S.  Which of the following is an SI base unit? 16, Which of the following implements are
designed to take advantage of a large mo-

(A) Volt ment provided by a relatively small force?
(B) Ohm

(C) Ampere L. Crowbar

(D) Coulomb Il Claw hammer

I,  Pair of tweezers

(A) land Il only
(B) land!lonly
(C) Iland Il only
(D) Liland Il

GO ON TO THE NEXT PAGE
01238010/MJ/CSEC 2022
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17.  There are NO attractive forces between the
molecules in a
(A solid and liquid
(1) liquid and gas
(©€)  liquid
(D) gas
18, Which of the following statements about
the pressure law are true?
1. The ratio of pressure to Kelvin
temperature is constant,
1L, Volume is constant,
1. Pressure is constant.
(A) land Ilonly
(B) land Il only
(C) MandIllonly
(D) L 1land1ll
19.  Which of the following ranges of tem-
perature is MOST suitable for a clinical
thermometer?
(A) 0°Cto44°C
(B) -10°Ctoll0O°C
(C) 35°Cto 100 °C
(D) 35°Cto44°C
20.  The specific latent heat of vaporization of
water is the energy required to change | kg
of water at
(A) 0°Ctoiceat0°C
(B) 0°Ctosteam at 100 °C
(C) 100 °C to steam at 100 °C
(D) 99.9°C to steam at 100.1 °C
01238010/MJ/CSEC 2022

11,

23,

The energy required to change the state of
a substance was determined to be E . 1f
the mass of the substance is DOUBLED,

the value of B, will

(A)  remain constant
(3)  be quadrupled
(C)  be doubled

(D)  be halved

A metal of mass m requires energy, E, 1o
raise its temperature from T, to T, The
specific heat capacity of the metal will be
given by

E
(A) ,._,,_T:
Em
[B} (T' = Tj]

E
©  wT-T)

il
®)  W(T,-T)

Which of the following materials is BOTH
a good absorber and a good emitter of
thermal (heat) energy?

(A) A fat, polished metal plate

(B) A polished, convex metal plate
(C) A polished, concave metal plate
(D) A flat metal plate, painted black

GO ON TO THE NEXT PAGE
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24. The specific latent heat of vaporization of ltem 26 refers to the following diagram
water is 2.26 x 10* J kg ', When 0.01 kg which shows water boiling at the top of a
of water is converted into steam, it glass test tube while a piece of ice remains

unmelted at the bottom,

(A)  absorbs 2.26 < 10" )
(B) givesout 2.26 < 10*)
(C)  absorbs 2.26 ~ 10%)
(D) givesout 2.26 = 10*)

25, Which of the following diagrams BEST

illustrates convection current in a liquid? — Bumsen

(A) Ice wrapped
In gauze
26.  Which ofthe following statements provides
the reason for this occurrence?
—— (A)  Gauze is a poor conductor of heat.
- o (B)  Wateris a good conductor of heat.
(B) i (C)  Water is a poor conductor of heat.
T (D)  Glass is a good conductor of heat.
e 27.  Two types of radiation, L and R, fall on a
woman’s left and right hands respectively.
Her leflt hand feels hot but does not become
tanned; her right hand does not feel hot but
© it eventually becomes tanned. Radiations
L and R are
Bunsen burner L R
(A) |visible light X-rays
(B) | X-rays visible light
(D) T T T (C) | ultraviolet infrared
(D) |infrared ultraviolet
—1— Bunsen burner
GO ON TO THE NEXT PAGE
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A

29.

afe

A student carries out an experiment to
determine the specific heat capacity, ¢, of
a solid using the electrical method, Which
of the following equations should be used?

MA@
L 13
FxD

®) o= 753

_m
© e= 333

_ MA@
0 = S5

ltem 29 refers 1o the following diagram
which shows a transverse wave at a

particular instant.

Displacement

The wavelength of the wave is equal to the
distance

(A) RS
(B) Qs
(C) PR
(D)

01238010/MJ/CSEC 2022

ions expresses
fthe following equat

t“hf:i::!::rect relationship between the
wavelength, A, speed, v, and frequency, £

of a wave?

A f ={
A
B f=5
(C A=fv
(D) l'-"é
GO ON TO THE NEXT PAGE

CamScanner



Bs.r:u_ll refers to the following diagram [ten 32 refers to the following diagram which
‘Wl_uch shows an object in front of a plane shows a longitudinal wave, where C and R
mirror. represent compressions and rarefractions
respectively,
Plane mirror
R, C,

i

Object
32, IfA = wavelength, the distance between C,
and R, is
|
w3k
31.  Which of the following options BEST ® 1)
represents the image produced by the plane
mirror? 1
© 1%
(A)
(D) 2M
(B) \
© /
(D) /
GOONTO THE NEXT PAGE
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::::::n:;hgum.‘“"“ﬂ diagrams illustrates M, Which of the following properties is true
TRy of BOTH light waves and sound waves?

(A)  They are electromagnetic waves,

(A)
(1)  They are longitudinal waves,
(C)  They may be transmitted through
a vacuum,
(D)  They undergo refraction.
I
: ltem 35 refers to the following diagram
! which illustrates the side view of a water
wave,
(B) | .
| l
N\ St et
|
77T ,B, T 35.  The amplitude of the wave is
|
' (A)  4cm
: (B)  7em
(C) 8cm
21
(© t (D) em
- 36,  The refractive index of a transparent
, 8 medium with a critical angle, ¢, for light
0 L travelling from the medium to air is
L~
" U5
f ™ ¢
: sin 90°
(B) sin ¢
(D) 90°
tf © e
L
4 (D) sine
s
[+ ]
2
L
|~
/
GOONTOTHEN 2
01238010/MJ/CSEC 2022 EXT PAGE
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37. An explosion causes the emission of the 40,  Rectification can BEST be done by using

following types of waves, a
L. Ligh (A)  transformer
. Sound (B)  capacitor
1L Infrared (C) transistor
(D) diode

Which of these will be received first by
a person some distance away from the

: ? Item 41 refers to the following diagram which
shows an electrical circuit with a cell and two
(A)  Tand 1l only filament bulbs.

(B)  land Il only
(€)  Mand Il only
(D) LM and NI

38 The note from a drum is louder when it

is struck harder because the sound waves i
produced have a greater 41.  Which of the following circuits is
elecirically the same as the circuit above?

(A)  velocity ~
(B)  frequency (A) Y
(C)  amplitude I
(D)  wavelen v,
o )
e

ltem 39 refers to the following diagram. .
(B) L

39,  Which line lies along the principal axis of (D)

the converging lens? 1

(A) K T

(B) PQ

(C) RS

(D) WY

GO ON TO THE NEXT PAGE
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42.  Giventhe following truth table with inputs
A and B and output C, which logic pate
does it describe?

A n C
0 0 |
0 1 |
1 0 1
1 1 0

(A) NAND

(B) NOR

(C) AND

(D) OR

43.  Whichof'the following equations CANNOT
be used to determine the power dissipated

in a resistor?
(A) P =R
(B) P=WVI
R
(C) P = F
P’l
D) P=—
(D) R

01238010/MJ/CSEC 2022

44,

45.

Magnetic induction occurs when

(A)  an N pole attracts an S pole

(B)  iron nails near a magnet become
magnetized

(C)  a magnet is suspended and points
in the NS direction

(D)  anelectroscope is charged

Which of the following circuit symbols
represents a fuse?

(A)
(B)

>t
~©-

(D)

GO ON TO THE NEXT PAGE
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46. Which of the following current (I)-time (1) 47,
graphs BEST represents a d.c, current?
va N
i
48.
® o =
s
49,
va /N
I/ v
va P
o /\\ z
t/s
01238010/MJ/CSEC 2022

Which of the following materials is MOST
suitable for the core of an electromagnet?

(A)  Steel
(3)  Carbon
(C)  Copper

(D)  Softiron

An ammeter has a very low resistance so
that it can be placed in

(A)  parallel with a component and not
affect the circuit

(B)  series with a component and not
affect the circuit

(C)  parallel with a component and not
heat up

(D)  series with a component and not
heat up

An ideal transformer has a primary to
secondary turns ratio of 1:3, Analternating
potential difference of 200 V is applied to
the primary coil and a resistance of 200 2
attached to the secondary coil. What is the
current in the secondary circuit?

(A)  033A
B) 1.00A
(C) 150A
(D)  3.00A
GO ON TO THE NEXT PAGE
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50.  Which of the following symbols represents Item 53 refers to the following diagram.
the AND gate?
Primary w Secondary
coll coil
A —Po—» \
4 y I-"""'
X —— —
[ — 1

83, Appropriate labels for device W and input

© ) o— X are
W X

(D) -.-_.3)—— (A) stcp-duwn transformer | a.c. input

B) | step-down transformer | d.c. input

(C) step-up transformer a.c. input

ltem 51 refers to the following diagram

d.c. input
which shows two resistors, R, of 6.0 Q and (D) | step-up transformer pui
R, of 4.0 Q, in parallel.

R, (6.0 ) 54.  Which of the following describes two
. properties of an a-particle?

R,(4.00) (A)  No charge, very penetrating
\—:]7 (B)  Positive charge, very penetrating
1

BA (C) Negative charge, not very
penetrating
(D) Positive charge, not very penetrat-
I = ing

5§1.  Whatisthecurrentthrough R, ifthecurrent 85,  Half-life is defined as
through R, is 1.8 A?

(A) the time it takes half of the

(A) 12A radioactive atoms in a sample to
(B) 18A decay
(C) 27A (B)  the time it takes the radioactive
(D) 3.0A atoms in a sample to decay
(C)  half the time it takes a radioactive
nucleus to decay

§2.  Which device allows one circuit to switch (D)  half the lifetime of a radioactive
another circuit on or off without any direct sample
contact between them?

(A)  Magnetic relay
(B)  Electromagnet
(C)  Generator

(D) Motor

GO ON TO THE NEXT PAGE
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Which of the following statements about

Ltem 56 refers to the following information, 58,
The activity of a radioactive substance was padioastive deray ar eommet
measured at suj . i '
of days anas?:':a:fﬁ':m:rgm" ssbs I. It is dependent on conditions
plotted as shown bel ccay curve external to the nucleus,
o o Il It is a random process.
Activity & I, Itisdue to changes in the nuclei of
400 | atoms.
w0, (A)  land Il only
200- (B) landIllonly
| (C) and Il only
100+ (D) I, Mand 1l
0
1 2 3 4 'l‘h:ddn 59,  Which of the following statements abouta
iy proton is NOT true?
The half-li B
is ,Wmi i!::tz]f-‘h ® radioactive substance (A) It is a hydrogen atom minus an
Y electron.
(A) 1day (B) It has the same mass as that of an
(B) 2days electron.
(C)  Ithasamassabout 2000 times that
(C) 3days £t alestio
( (D) It has a charge equal in size but
opposite in sign to that of an
- electron.
The nuclide ", Th contains
(A) 90 protons and 234 neutrons 60.  An isotope of uranium, BU, changes to
(B) 235 protons and 90 neutrons ®Th, This is an example of
(C) 90 protons and 144 neutrons
(D) 144 protons and 90 neutrons (A) adecay
(B)  Pdecay
(C) fission
(D) fusion
END OF TEST
IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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Power can be defined as

(A) force » distance moved

force
B) time
work done
© time

(D) work done x time

Errors due to parallax can be minimized by

(A)  taking more than one reading

(B) placing the eye at a right angle to
the mark being read

(©) taking readings from different
angles

(D) taking an average of two readings
using two separate scales

Which of the following pairs consist(s) of
fundamental quantities?

L Mass and weight
1. Mass and length
ITI. . Time and current

(A) I only
(B) IT only

(C) I and III only
{)) IT and III only

01238010/MJ/CSEC 2021
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Item 4 refers to the following- diagram.
which shows two forces, X and Y, applied
onto an object.

X ,

4“

What should be the magnitude and direction
of a third force which would cause the
object to remain stationary?

(A) X - Ytothe left
(B) X + Y to the left
(C) X — Y to the right
(D) X + Yto the right

Item 5 refers to the following diagram
which shows three forces of magnitudes L,
M and N, all in the same plane and applied
on a ring.

Which of the following equations must
be true in order for the ring to remain
stationary?

(A) L'=M+N
(B) N=L+M
(€ N=L"-M
(D) N=L+M

GO ON TO THE NEXT PAGE
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6. Which of the following changes can be caused by a force acting on a body?
L. Shape
11. Motion
I11. Density

(A) I and Il only
(B) I and III only
() IT and III only
(D) I, IT and III

Item 7 refers to the following diagram which shows two different sized containers, P and Q, with
water at different levels, connected by a glass tube and controlled by a tap.

S - v N
- e S\
N N \
N N
N N
N N
§\ X N
\\ NN
SAN NN
P Q
7. When the tap is opened, water will flow from P to Q until
(A) the water level of Q 1s at X
(B) container P 1s empty
(C) the water level of Pisat Y
(D) the water levels of P and Q are equal
GO ON TO THE NEXT PAGE
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Item 8 refers to the following graph of a light spring which shows a simple extension, x, versus
force, F.

xlem A

10
|
¥t F/N
8. Which of the following statements is/are true?
L The elastic limit of the spring was exceeded.
I1. The spring obeyed Hooke’s law over its entire extension.
1. The force per unit extension in the elastic region is 7.5 N em™.
(A) [ only
(B) [ and III only
(C) II and III only
(D) L, IT and I11
9, The kinetic energy of a body of mass, m. and velocity, v, is given by
(A) my
(B) m?
oy A
Vv
& 2
2

10. Which of the following will be constant, if a constant net force is applied to a body?

(A) Velocity

(B) Momentum
(C) Acceleration
(D)  Kinetic energy

GO ON TO THE NEXT PAGE
01238010/MJ/CSEC 2021
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12.

13.

Pressure in a liquid can be calculated using
the formula

P = pgh.

Which of the following sets of units will
result in the SI unit of pressure?

p g h
(A) gcm? ms? | mm
(B) kg m? | N kg m
(C) gem? | Nkg! | m
(D) kgm? | ecms? | cm

An ice cube sinks in Liquid A but floats
in Liquid B. Which of the following
statements is true of Liquid A and Liquid B?

(A) The upthrust is less in Liquid A than
in Liquid B.

(B) The upthrust is greater in Liquid A
than in Liquid B.

(C) The weight of the ice cube is less
in Liquid A than in Liquid B.

(D) The weight of the ice cube is greater

in Liquid A than in Liquid B.

Item 13 refers to the following diagram
which shows a dam.

Reservoir

The pressure on the dam at the bottom of
the reservoir depends on the

(A) mass of water held back by the dam
(B) volume of water held by the dam
(C) length of the reservoir

(D)

depth of the water

01238010/MJ/CSEC 2021

14.

15.

16.

17

Which of the following is an SI base unit?
(A) VoIt
(B) Ohm
(C) Ampere
(D) Coulomb
Item 15 refers to the following graph which
shows how the displacement of a runner
from a starting line varies with time.
Displacement/mh
24f-------mmmmmmo e
13} .
0 50 100
Time/s
From the graph it can be deduced that the
runner is
(A) going slower and slower
(B) going at a steady speed
(C)  going faster and faster
(D) not moving
Two forces of 8 N and 10 N CANNOT give
a resultant of
(A) IN
(B) 2N
(©) 9N
(D) 18 N
A piece of string is tied onto a small stone

and the stone is then suspended, totally im-
mersed, in water. The tension in the string

will be

(A) close to zero

(B) equal to the weight of the stone
(C) less than the weight of the stone
(D) more than the weight of the stone

GO ON TO THE NEXT PAGE
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19.

20.

What is the gain in the gravitational potential 21.

energy of a body of weight 200 N, as it rises
from a height of 30 m to a height of 35 m
above the earth’s surface?

(A) 401
(B) 100 J
(©) 1000 J
(D)  20001J
22,
Who was responsible for arriving at the
conclusion that measured amounts of
electrical and mechanical energy can be
converted to proportionate amounts of heat
energy?
(A) Rumford
(B) Coulomb
(C) Newton
(D) Joule
23,
A metal of mass mrequires energy, E, to raise
its temperature from 7', to 7,. The specific
heat capacity of the metal will be given by
A E
A mT,
Em
(B ——
(R )
: E
. 24,

I R
(D) m(T,~T,)

01238010/MJ/CSEC 2021

The specific latent heat of vaporization of
water is 2.26 x 10° J kg . When 0.01 kg
of water is converted into steam it

(A) absorbs 2.26 x 10%]
(B) gives out 2.26 x 10* ]
=) absorbs 2.26 x 108 J
(D) gives out 2.26 x 108 ]

A gas occupies 2 m® at 27 °C at a pressure
of 1 atmosphere. At a pressure of
2 atmospheres it occupies a volume of
1 m’. What is its temperature at this new
volume and pressure?

(A) 54.0 °C
(B) 27.0°C
(C) 6.75 °C
(D) —198°C

Which of the following statements about
evaporation is FALSE?

(A)  Evaporation occurs only at the
surface.

(B) Evaporation requires heat energy
and causes cooling.

(&) In evaporation the faster molecules
escape the liquid.

(L) Evaporation occurs at room

temperature only.

Which of the following is the POOREST
conductor of thermal energy?

(A)  Air
(B) Copper
(C) Mercury

(D) Aluminium

GO ON TO THE NEXT PAGE
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26.

Some molten naphthalene at 100 °C is
allowed to cool to room temperature.
If naphthalene has a melting point of
80 °C, which of the following graphs
BEST represents the cooling curve of
naphthalene?

(A) 6/°C
100[
80

t/min
(B) 0/°C
100 [
80
t/min
6/°C
C
© 100
80
t/min
(D) 6/°C
100[
' 80
t/min

An electric kettle full of water is plugged
into the mains. The MAJOR process by
which heat travels through the water is

(A) radiation

(B) convection
(C) conduction
(D) electrification

01238010/MJ/CSEC 2021

27,

28.

29,

Which of the following are reasons why
a hot liquid, placed in a double-walled
vacuum flask, retains its heat for a long

" time?

L. Evacuated space between the
double walls reduces the loss of
heat by conduction.

II. . Silvered inner walls reduce the loss
of heat by radiation.

JI. The silvered outer wall helps

to absorb heat from the
surroundings.

(A) [ and II only
(B) [ and III only
(C) [T and-TII only
(D) I, II and II1

As the temperature of a liquid rises

(A) its density increases

(B) the kinetic energy of its molecules
increases

(C) the forces between its molecules
increase

(D) the pressure it exerts at the bottom
of the container increases

A light bulb is filled with a gas at a
temperature of 293 K. Ifthe initial pressure
of the gas is P, what will the pressure be
when the temperature increases to 360 K?

393
(A)  3gp %P

360

(B) 303 X P
293

(©) 3_66 X P
360

S 2 <P

GO ON TO THE NEXT PAGE
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Item 30 refers to the following diagram 31.

which shows water boiling at the top of a
glass test tube while a piece of ice remains
unmelted at the bottom.

< Bunsen
flame

lcé wrapped
in gauze

Which of the following statements explains
the reason for this occurrence?

(A) Water is a poor conductor of heat.
(B) Gauze is a poor conductor of heat.
(C) Water is a good conductor of heat.
(D) Glass is a good conductor of heat.

01238010/MJ/CSEC 2021

Which of the following diagrams illustrates
the law of reflection?

(A)

(B)

(©)

(D)

ol
' 0
74 7
|
I
|
|

o
o
8
(2)
o
GO ON TO THE NEXT PAGE
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33.

The human ear is incapable of hearing a
silent dog whistle because

(A) the dog whistle does not make a
noise

(B) the speed of sound is too fast to be
detected by the human ear

(C) the frequency of the waves are
above the range detected by the
human ear

(D) the waves are infrasound with

frequencies below that detectable
by the human ear

An echo is quieter than the original
sound that produced it. This shows that,
compared to the original sound, the echo
has a

(A) smaller amplitude
(B) shorter wavelength
(C) lower frequency
(D) slower speed

01238010/MJ/CSEC 2021

34.

35,

Item 34 refers to the following diagram
which shows a longitudinal ‘wave, where
C and R represent compressions and

rarefactions respectively.

¢, B C R C R C
[ =wavelength, the distance between C,

and R2 18
|

A =&
(A) >
B) 1x

I
© 1%
@) 22

A ray of light leaving air enters glass
of refractive index 1.6. The angle of
refraction is 27°. What is the sine of the
angle of incidence?

(A) 1.6 +sin 27°
6
(B) sin 27°
sin 27°
© 1.6
(D) 1.6 sin 27°

GO ON TO THE NEXT PAGE
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36. Which of the following diagrams BEST represents the wave generated in a ripple tank by a small
spherical dipper vibrating at a constant frequency? :

(A) (C.

(B) (D).

3L Which of the following statements about 39. A ray of light in air strikes a glass block at
waves is true? an angle of incidence of 0°. The light will
be
(A) Only transverse waves undergo
reflection. (A) undeviated
*(B) Diffraction can only take place with (B) totally reflected
light waves. (C) refracted at 90° to normal
(C) All waves undergo reflection, (D) refracted at an unknown angle
refraction and diffraction.
(D) Longitudinal waves do not undergo
refraction, but may be reflected. 40. The position of an image formed by a plane
mirror depends on the
38. Which of the following objects can detect (A) distance of the observer from the
X-rays? mitror
(B) distance of the object from the
(A) Thermometers mirror

(B) Oscilloscopes
(C) Television aerials
(D) Photographic film

01238010/MJ/CSEC 2021

(C) angle at which the image is viewed
(D) angle at which the object is viewed

GO ON TO THE NEXT PAGE
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42.
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The refractive index of a transparent
medium with a critical angle, ¢, for light
travelling from the medium to air is

1
UV
By

sin ¢
C sin 90°
i sin ¢
(D) sin ¢

Which of the following diagrams is a
graphical representation of current versus
potential difference for a metallic conductor
at a constant temperature?

1
(A) \T

I
(B) T /=
’ v
IT/—
(O =
IV
(D) -

01238010/MJ/CSEC 2021

43.

44.

45.

When a polythene rod is rubbed with a
cloth, it becomes ‘

(A)  positively charged by gaining
protons

(B) negatively charged by gaining
electrons

(C) positively charged by gaining
electrons

(D) " negatively charged by losing
protons

Which of the following relationships
between electrical quantities is correct?

(A) V=PI
(B) R=VI
Q@ Qg=Ki
(D) E=VI

Item 45 refers to the following circuit where
the ammeter reads 0.4 A and the voltmeter
reads 0.6 V.

"

_Il

R
—
Os

What is the resistance of R?

(A)  15Q
(B) 1.5Q
C)  067Q
(D) 0240
GO ON TO THE NEXT PAGE



Item 46 refers to the following diagram.

o P

47.

46. Two light aluminium spheres, A and B, are
suspended by insulating threads. If they

come to rest as shown in the diagram, the
force keeping them apart is

(A) magnetic
(B) centripetal
(C) electrostatic
(D) gravitational

01238010/MJ/CSEC 2021

Which of the following current (I)~time (t)
graphs BEST represents a d.c. current?

va/N

D
N

A

va N
(B) o ==
t/s

ya /N
© o /( >
/ t/s

g

/A /]

. /\

GO ON TO THE NEXT PAGE
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Item 48 refers to the following diagram. Item 50 refers to the following diagram of
a simple a.c. generator.
Primary W Secondary
i coil coil
<--‘-’ :-“'""’
X ‘\) L
| _——
o—| [0

48. Appropriate labels for W and X are

W X

(A) | step-down transformer | a.c. input

(B) | step-down transformer | d.c. input

50. The parts labelled X in the diagram are

(C) | step-up transformer a.c. input
known as the

(D) | step-up transformer d.c. input

(A) commutators

(B) armatures
_ o ) (C) slip rings
49. Rectification is BEST done by using a (D) coils

(A) transformer
(B) transistor
(€) capacitor
(D) diode

GO ON TO THE NEXT PAGE
01238010/MJ/CSEC 2021
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51. Which of the following circuit diagrams
BEST represents a series arrangement?

(A) _N‘VA
e s
1y
[r
[+ § SS————

(B) |

(©)
}_
1
(D) "
S
I ———
(7 ——

01238010/MJ/CSEC 2021

52.

Item 52 refers to the following diagram
which represents a straight wire carrying
a current into the plane of the paper.

Which of the following diagrams BEST

‘represents the magnetic field around the

wire?

7 R
——
/’_\\

(B) :

-

GO ON TO THE NEXT PAGE
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54.

85.

= N =

Which of the following symbols represents 56.

the AND gate?

A) —Po—

D_

© ) >—
o =

Which of the following materials is MOST
suitable for the core of an electromagnet?

(B)

(A) Steel
(B) Copper
(C) Carbon

(D) Soft iron

Item 585 refers to the following diagram of
a portion of the periodic table.

He

9
B & N (0] F Ne

In the diagram above, Element F has 9
protons. How many protons does Element
B have?

Ay 5
(B) 6
(€) 8
(D) 12

01238010/MJ/CSEC 2021

The number of neutrons present in the

i 279 i)
nucleus of the nuclide ;" Rnis

(A) 308
(B) 222
(C) 136
(D) 86

Which of the following CANNOT be
deflected by a magnetic field?

(A) Alpha particles
(B) Beta particles
(C) Gamma rays
(D) Electrons

Sodium—24 decays into Magnesium—24
with the emission of a B-particle and can
be represented by the following equation.

WNa— Mg +

Which of the following options should be
placed in the box to complete the equation?

(A) e
B) ‘e
(C)  He
(D)  ‘He

GO ON TO THE NEXT PAGE
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Which of the following scientists discovered 60. A radioactive isotope has a half-life of
radium? 20 days. How many days will it take for a
given sample to have its activity reduced
(A)  Marie Curie to ¢~ of its initial value?
(B) [saac Newton
(O) J.J. Thompson (A) 1.2 days
(D)  Albert Einstein (B) 60 days
(C) 80 days

(D) 320 days

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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CSEC Physics June 2000

I gram is equal 1o

(A) 10 milligrams
(B) 100 miltigrams
()] 1 000 milligrams
(D) 10 000 milligrams

. 3.1415926 expressed to TWO significant

figures is
(A) 3.1
{B) 3.14
Gy} 3.2

Dy 31

2 um means

(A)  2x1i0°m
(B) 2x10°m
Gy 2x107%m
(D) 2x10°%m

Which of the following has NO units?

(A} Velocity

(B Relative density
{Cy- Energy

() Momentum

Whichof the followinginstrumentsis BEST

suited for measuring the diameter of astrand
of hair?

(A) Ruler

(B Vernier callipers

(Cy . Engineer's callipers

(D) Micrometer screw gauge

Which of the following is NOT an SJ base
unit?

(A) Im

\B‘ ING:
@ A
Dy ‘ em'

00240177 20001

Which of the following energ

Y sources s/
are renewable?

L Solar radiation
I Wind energy

. III. Foss_i} fuels

(A) Lonly

(B) ITand IiI only
(C) I and 111 only
(D) I and I only

Ifan object is moving along a surface with

aconstantacceleration, the net force acting
on the object is :

- (A) zero

(B) constant
(C) increasing
(D) decreasing

GO ON TO THE NEXT PAGE
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Tension
in stem

(A)
Wind

‘l Weight

Tension
in stem

(B)

3 Wind

1 Weight

Tension
in stem

(©) ! )
——— Wind

I lWeight

Tension
in stem
(D) O—__, Wind

002401 /F 2000

10,

11.

|
l
I
!
|
|
!
i
!
|
!
I
]

Twolight, aluminium spheres, AandB, are
Suspended by insulating threads. 1 they
come (o rest ag shown.in the diagram, the
force keeping them apart is

(A) gravitational force
(B) electrostatic force
(O magnetic force
(D) centripetal force

A stable well-designed racing car must
have a

{A) fow centre of gravity
(B) narrow wheel bage
) sun roof

(D) long front

GO O\ TO THE nove o~
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Itern 12 refers to the following diagrams
which depict some simple machines.

I
Nut cracker
. Tweezers used for
11
pulling out hair
hair
\%
ﬁ\o":’ )
m
Buman forearm
Hand .
v ‘ .
@i VWheel-barrow
12 Inwhich of these machines would the effort

applied be less than the load?

(A) [and II only

By land IV only
() Il and IV only
™ IT and III only

P

13.

14,

Displacement/m|

p.L ) B S

§

1

1

H

12 - - - . i

| i

.. ) 1

! |
A 1 =

0 5 10

Time/s

The graph above shows how the displace-
ment of a runner from a starting line varies
with time. This runner is

(A)
(B)
(&)
D)

going at a steady speed
going faster and faster
not moving

going slower and slower

A falling raindrop reaches a constant speed

when

(A)
(B) -

(&)

(D)

there is no net force acting on it

the pull of the earth on the raindrop
is equal to the weight of the
raindrop

the upthrust due to the air is at a
minimum '

the air surrounding the raindrop
becomes saturated with water
vapour

The constant unbalanced force acting'on a
body isatrightanglestoits velocity. Which
of the following statements about this mo-
tion is correct? '

(A)
(B)

)
(D)

The body has no acceleration.

The kinetic energy of the body is
increasing.

The body is siowing down.

The body is moving in a circular
path.

GO ON TO THE NEXT PAGE
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ANA ans .

-5 .

16. The kinetic energy of 2 body of mass, m1, and velocity, v, js
n l
(A) v
{B) my
mv?
(©) 7
(D) mv?

17. Which of the following gives the efficiency of a machine?

(A) Load x Distance moved by Effort , 100%
Effont X Distance moved by Load 1

(B)’ Load x Distance moved by Load < 100%
Effort x Distance moved by Effort !

(© Effort x Distance moved by Effort 100%
| Load x Distance moved by Load I

(D) Effort x ]jistance moved by Load 100%
Load x Distance moved by Effort 1

15, When liquids X and Y are taken from
bottles at room lemperatures and dabbed
on the back of your hand, X feels cooler
than Y. The MOST likely reason is that

(A) Xhasahigherspeciﬁc heatcapacity
than Y

The diagram above shows a dam. The (B) }\'isapoorerconductorofheatthan
pressure on the dam at the bottom of the Y
reservoir depends on the (C) X evaporates more quickly than Y

. (D) X is less dense than Y
(A) depth of the water

(B) volume of water held by the dam

() mass of water held by the dam
{D) length ¢f the reservoir -
GO ON T Trre sime e
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Which of the following would explain why

an ordinary 0 ~ 110 °C laboratory ther-
mometer is not used to measure humap
body temperature?

L. The reading would change when

the thermometeris taken from the
patieat’s mouth.

1. Ttis notsensitive enough to measure
small changes in temperature.

III. It does not have a large enough
range.

(A) I only

(B) IandIlonly
(C)  IlandII only
() L IT and 111

A fixed mass of gas at constant temperature
ts reduced in volume. Which of the follow-
ing statements is NOT true about the gas?

A) The pressure of the gas increases.
(B) The average distance betweep the
molecules decreases,
(0] The average speed of the melecules
7 decreases,
(D)  The moleculescollide withthe walls
of the container more often.

' Whiph of the following statements about

heatradiation is NOT true?

(A)  Rad:ation is the transfer of heat by
relzctromagnetic waves,

(B) A shiny surface is a better emitier
of radiation than a dull black
surface.

) Radiation can occur through a
vacuum.

(D) Solar heat panels on houses are
painted black to absorb more
thermal radiation.

23,

Which of the following diagrams BEST
ustrates convection current in a liquid?

(A) '/ 3
N .
Bunsen burner

®
et S

Bunsen burner

@ [
_ Bunsen burner
@

An experiment is set up with a smoke cell
for demonsirating Brownian motion. The
moving specks observed are

(A)  smoke particles seen by reflecied

fight

(B) smoke particles in consfan:
vibration

(Cy molecules of vibrating air

) metecules of carbon ia randoer

molion


Dad
Rectangle


26.

27.

-7 .

Young's double slit experiment demon-
strates that light

(A}  has a particle nature
(B) produces sharp images
() travels in a straight line
(DY isawave motion

Which of the following is the correct rela-

tion bétween the waveiength, A, speed, v,

and fr!cquency. f.of a wave?

(A X =fu
A

®) fk ET
v

o f= T
™ rA=4L

—
(o

The table below lists the refractive indices
for light of four different materials

Material Refractive Index
Ailr 1.0

Ice 13- ]
Perspex 1.5
Diamond 2.4

In which medium would the light waves
have the slowest speed?

(A) Aar

(B) Ice

(8] Perspex
(D) Diamond

IATa e WA A, STV el

28,

' Displacement

Item 28 refersto the following graphs (with

axes having the same scales) of two sound
waves, P and Q.

Wave P

WAVl

Displacement Wave Q

Time

Which of the-following statements is true?

(A) P is louder than Q but Q has a
higher pitch.

(B) P is louder than Q and also has a
higher pitch than Q.

() Qislouderthan PbutPhasahigher
pitch.

() Q is louder than P and also has a
higher pitch than P.

The rormial hearing rangzofayoung person
is about

(A) 20 Hz 10 2 000 Hz
(B) 20 Hz te 20 000 Hz
{C)  _200Hzw0 2000 H:
(D) 200 Hz 10 20 000 H2

GO ON TO THE NFYT pacre
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In the electromagnetic spectrum, X-rays
are between :

(A) gamma rays and ultra-violet rays
B ultra-violet rays and visible light
(89} visible light and infra-red rays
D) infra-red rays and radio waves

‘Plane mirror

Object

- The diagram above represents an object

blaced in front of a plane mirror. Which of
the following BEST represents the image
produced by the plane mirror?

(A)

(o)

(D)

Y
S
/
7/

» %i/
A
A

Which of the following does NOT sugg
that light travels in straight lines?

(A)  Sunbeams streaming through tr.

(B) A rainbow formation in the sky |

(C) 'The formation of shadows 1

(D}  Lightfromaprojectoron its way
a screen

A ray of light in air strikes a glass block
an angle of incidence of 0°. The light w
be

(A) undeviated

(B) totally reflected

(C) refracted at 90° to normal

(D) refracted at an unknown angle

Which of the diagrams BEST represer
the passage of abearn of white lightthrou;
a triangular glass prism?
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35
A =—Converging lens
(B)
: X
Focal pomt\ - F
x .
' (© (4 Cx
¥ X (D)
Inthe diagram above, the incident rays of light from an
object are parallel. Where will the image of the object
be formed?
36.
~
o -
[ ~ -
t ~
l Q\
Ima{ge Ob‘ect\;
) J i \
: Eye
The diagram above shows the formation of an image
bya
(A lens camera
(B pin hole camera
(8] telescope
Dy magnifying glass
37. The current in a wire is one ampere if a 38. Which of the following relationships be-
charge of tween electrical quantities is correct?
{A 0 coutombs flaws throughtiin 10 (A) Vo= P
~ seconds '
(B) .i'i coulemb flows through it in 10 By R =V
“ seconds - -
() 10 coutombs figw through it in | () Q= %
second
(D) 100 coulombs flow through itin 10 - Dy E =V :
seconds '

' GO ON TO THE NEYT pacc
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3%. Which of the following diagrams repre-
sents the electric fisld existing between
two oppositely charged point charges?

(A)
+ -

(B
. B
i
© e S -
|
i N
+@ ‘ ©-
40. Which of the following ratios could repre.

sent the ampere?

}7 Coulomb
Second

1 Vol

1 Watt

{A) [only

(B> i and I} cnly
{C) Tt and Il only
(D) LIl and 111

AN Aan sy e IaTa¥a¥al

- 41,

42,

(D)

Which of the following units can be useqd
Mmeasure quantities of energy?

I Joule

I Coulomp
I1I. Kilowatt-hour
(A) [ only

(B) land 11 only
() Tand iIT only
(D) 11 and 111 only

In which of the circuits below would tt
meiers give readings which would enabl

You to determine the resistance of the fil:
ment lamp?

(A)

(B)

(C)

GO ON TO THE NEXT PAG
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Which of the following is a Tepresentation 43,
of the current/p.d. relationship for a metal-
lic conductor at a constant temperature ?

A student requires a circuit to measure the
resisiance of a resistor, Which of the cir-
cuits below i3 correctly connected?

| :
(A) : (A)

(®) ®)
(©) ¥

© 0
)

D) O,

i

Anappliance is connecieq to the mains by

acable which has three Wires, What colour

shouid the insulation be on the wire

connected to the fuse? -

(A Brown

(B) Black - !

() Blue

() Green/yel]ow

O AN T Trire AT rm Py e
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An experiment Was conducted using the

circuit

diagrams shown above, The same

components were used and the bulb was It
to normal brightness in each case.

Which of the following statements would
be correct? ‘

I
1L
1.

(A)
®)

(Cy
(D)

The bulb is defective,
The battery is defective.
The diode is defective.

Tonly

III only

I'and 11 only
IT and III only

47. A semi-conductor diode. produces
hali-wave rectification of alternating cur-

rent. Which of the following statements
would be true?

L
II.
I71.
(B)

)
(D)

| 002401/F 2000

The current obtained hasaconstant
value.

The current obtained flows only in
one direction,

"There are periods when no current
flows from the sotrce,

11 oniy
I and II1 only
IT and 111 only

48.

49,

A suspended bar magnet always seti]

(A)  withits N-pole pointing nortk

(B) with its N-pole pointing south

(@) perpendicular to the Ear
magnetic field

(D) Opposite to the direction fromw
it started

Which of the following shows the shap
the magnetic field around a straight ¢
ductor perpendicuiar to the page and ca:
ing current INTO the page?

(A)
A 4
©

o Wl
Y ~

GO ON TO THE NEXT PA
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- <« 5
- IS
d . B
I
1 3 ‘ jasi
The diagrams above represent the electric fields around
and between point charges and paralle] plates as drawn
by a student. Which of the diagrams are correct?
(A) I and Il only
®) 1 and I only
< II and III only
45)] ILITand I
ltem 52 refers to the following diagram.
4 = . Primary w ‘ Sef:ondary
A coil coil
fAf AN
. - 4
X

The diai;gram above shows a typical relay.

The part labelled P must be made of

(AY
(B)
©
(D)

ironl
copper
plastic
brass

Appropriate labels for W and X would be

W X
(A) - step-down transformer a.c. input
(B) step-down transformer  d.c. input
N s sap transformer a.c input
$5)] step-up transformer 3.C. hjhus

GO ON TO THE NEXT PAGE
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An electricity company supplies a.c. but
not d.c. to the consumer. This is because

A) its generators cannot produce d.c,
B most electrical appliances ¢annot
runon d.c.

() a.c. can be generated at a higher
voltage than d.c.

(D) a.c. can be transmitted more
efitciently than d.c.

Magnet Magnet
S N

Current
in wire

The wire in the diagram above will move

(A) towards N

(B) towards S

(<) into the paper
Dy out of the paper

In the scattering experiment conducted by
Geiger and Marsden, some of the alpha
particles were deflected. The explanation
for this phenomenon is that

(A) electrons have a small mass

(8) electrons have a small charge

{C) the metal foil wasonly a few atoms
thick

() the nuclear charge and mass are

concentrated in a small volume

Thenuclide of anelement, X. can be repre-

AL -
sented as 5 X, What does the letier A
represent?

(A) Proton number

(B8) Element symbol
{<) Neutron number
(o™ Nucleon number

57.

The diagram below shows the shell mo
of an atom.

Electro:

Neutron

Which of the following statements is
correct?

L. The mass {(nucleon) number s
Il The atomic (proton) number is
IiL The atom shown in the diagra

positively charged.

(a) { only

{B) IT only

(C) " IandIlonly
(DY L Hand III

When alpha particles, beta particle:
gamma rays from a radioactive sourc
subjected to a transverse magnetic -
which of them would NOT be dey
from their original path?

L Alpha
11. Beia
[I1. Gamma
(A} 11 only

(B [11 only
() land 1l only
(™ IT and 1T only

hn AN TOY THE NFYT
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59. Which of the following statements abayt
the expression £ = 2 would be trye?

L
IL.
1II.
(A)

. (B)

(&)
D)

IF YOU FiNiSH BEFORE TIME 1S CALLED, CHECK YOUR 'WORK O

00240 1/F 2000

Itdefinesthe maximum energy that
tight can have.

* Itrepresents the fact that mass can

be converted into energy.
It represents one of the major
achievements of Rutherford,

II only

and I1 only
I and Iy only
LI angd III

60.

What is the mass number, A, and atomic
number, 7 of the new element formed

when an alpha particle s emitted from
radium 2§§Ra?

A Z
(A) 222 g
(B) 224 g4

© .28 o
D 230 g

N THIS TEST."


Dad
Rectangle


§ Arrix skal HERE §
CANDIDATE - PLEASE NOTE!

You mustsige belew and roturs this beokjet with TEST
Y srn s bkt wih rest cone 002401

FORM TP 21134 |yttt MAY/JUNE 200!

__Giguatare

CARIBBEAN EXAMINATIONS COUNCIL

SECONDARY EDUCATION CERTIFICATE
EXAMINATION

PHYSICS

Paper (11 — General Proficiency

!
I-‘ hours

(11JUNE 2001 ) )

READ THE FOLLOWING DIRECTIONS CAREFULLY
Inaddinion to thistest booklet. you should have an answer sheel.

2. Each item in this test has four suggested answers lettered (A). (B), (), (ID). Read cach ttem you
are about to answer and decide which choice is best.

3. On your answer sheet, find the number which corresponds to your item and shade the space
having the same letter as the answer you have chosen. Look at the sample item below.
Sample Hem
The Stunitofilengthisthe Sample Answer
(A) newton ® . © @

(B)  metre

(C) kilogram

(o sccond

The best answer to this item is “metre™ so answer space.(B) has been shaded.

4, If you want to change your answer, be surc to erase your old answer completely and fill in your
new choice.

S. When you are told to begin. turn the page and work as quickly and as carefully as youcan. If you
cannot answert an item. omil it and go on to the next one. You can come back 1o the harder item
later. Your score will be the total number of correct answers.

6. Figures are not necessarily drawn to scale.

7. You may do any rough work in this booklet.

8. The use of non-programmable calculators is allowed.

9. This lest consists of 60 items. You will have 75 minutes to answer them.

10. Do not be concerned that the answer sheet provides spaces for more answers than there are items
in this test,
DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO.
Copyright @ 2000 Caribbean Examinations Council.
All rights reserved.

002401/F 2001

¢ amixseaLuere ¢



-2.

1. Which of the following is NOT a funda- 5. Which of the following means of measure-
mental quantity ? mint would produce the LEAST ACCU-
RATE result assuming the instrument used
{A)  Temperature is working properly?
(B) Heatenergy
() Length (A} Using a metre rule to measure the
(D) Time length of a desk

(B)  Using vernier calipers to find the
thickness of a piece of paper

2. Which of the following would be correct? (Cy  Using a lever arm balance (o find
the mass of a book
L. | milliampere = 10-%A (D) Using a stop waich to time a 400m
I | megohm = 1056 race
HI. | microcoulomb= 10*C
(A) Tonly 6. Three immiscible liquids P.  and R, have
(B) [Tonly densities which differ. Q is denser than P
(8] [ and [T only but less dense than R. Which of the follow-
(D L MandIll ing diagrams shows how the liquids settle
inthe measuring cylinder?
3. The insttument MOST suitable for meas-
uring the external diameter of a test tube is ~
the
(A) Q
(A)  micrometerscrew gauge R
(B) verniercalipers
O metre rule
{D) sel square
Q
) (B) P
4. A student finds the time for a ball to fall R
50.0 cm in oil is 14.8 s. She divides the )
distance by the time to find the speed, and the
calculatordisplays 3.3783783. The best way
to write this value is
R
(A} 34cms? © Q
(B 338cms! P
O 3.378cms”
(DY  3.3783783cms?
P
(D) R
Q
GOONTOTHENEXTPAGE
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The force which keeps the moon in orbit is

(A}  magnetic
(B) centnfugal
() reactive

(D) gravitational

7] P

—
¥ 1] FN

The ciiagram above showsasimple extension
(x)/force (F) graph for atight spring. Which
of the following statemnents wouid be true?

l.  The elastic limit of the spring was
exceeded.
1. The spring obeyed Hooke's law
over ils entire extension.
II1.  The force per unit extension in the
elastic region was 7.5 N cm''.

(A) I only

(B) I and I11 only

M if and 111 only

(D) I. I and IT1

Anobject is NOT accelerating if

(A)  its direction of motion is changing

but its speed is not

(B} its velocity is changing

(9] itis stationary foramoment in mid-
air

(D) it has no unbalanced force acting
on it

002401/F 2001

ad

10.

11.

12.

Which ofihe following could be used to tind
the average speed of an object?

(A)  Change in velogily

Time taken

(B)  Change in displacement
Time taken

(C)  Distance favelled
Time taken

(D) Distance travelled x Time taken

Aball attached to astring is whirled round at
a constant speed in a horizontal circle. ltis
true to say that

(A}  the velocity is constant

(B) there are no forces acting on the
body

(o) the motion is accelerated

{D)  theball will drop vertically downward
if the string breaks

A book of weight 12 N is resting on a table.
The force that the table exerts on the book
is

(A)y ON

{B)  greaterthan O Nbutlessthan 12N
(8] 12N

(D)  greaterthan 12N

GO ON TO THE NEXT PAGE
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15.

L LL L LSS LS S

Full{ P Q

Empty

Twoidentical covered lins are suspended by
strings from abeam. Tin Pis full of sand while
TinQisempty. Youcantell whichis which
by givingeachapush. The full tin will require
a larger push lo start swinging. This is
because Tin Pis

(A)  greater weight than Tin Q

(B) , greater mass than Tin Q

(<) greater momentum than Tin Q
(D) greater volume than Tin

- Thekinetic ehergy of abody of mass, m, and

velocity, v.is

ay =

v
(B) mv
) ml

N
(D) lmvz

The rate of which of the following determines
the power output of amachine?

1. Doing work
II.  Converting energy
I1l.  Changing temperature

(A} lonly

(B) H1 only

() I and I only
(D) Liland

002401/F 2001

16.

17.

The globe shown in the diagram below con-
tains a gas the pressure of which is measured
withamanometer, M.

Whichof the following statements would be
correct?

I.  The pressure of the gas is lcss than
that of the atmosphere.

II.  If the right hand side of the mano-
meter tube were closed the read-
ing would be more accurate.

NI.  Inordertobring the two menisci in
the manometer o the same level
one could open the stop-cock. K.

(A) I only

(B) Honly

) I and II only
(D) land Il only

>

Brass cylinder

Table top

A brass cylinder is standing on a table as
shown in the diagram above. It is heated
electrically until its temperature reaches
150°C. Which of the following properties
increases as its temperature rises?

(A}  Density

B) Volume
) Pressure it exerts on the table
(D)  Specific heat capacity

GO ON TO THE NEXT PAGE



18. Some molten naphthalene at t00°C is
allowed to cool down at room lemperature.
tf naphthalene has a melting point of 80°C,
which of the following BEST represents
the cooling curve?

' 4
1001
(A} ”'\

Ymin

wC 4

. N.C A
100

© m\

fmin

TR

¢min

19.  The bombardment by the molecules of agas
onthe wallsofits containing vessel determines
its

(A) mass

(B) volume

() pressure
(D)  temperature

20.  Theunitforspecific latent heat of fusionis

Ay J
(B)  Jkg'
© JK
(D)  JTkg'K!

002401/F 2001

21.

22.

1ce wrapped in
copper gauze

The figure above shows apiece of ice wrapped
incopper gauze and submergedinaglasstest
tube of water. The water when heated atthe
top boils long before the ice is melted. The
MAIN reason for this is that

(A)

B}
(&)
(D)

the test tube is a poor conductor of
heat

copper is a good conductor of heat

ice is less dense than water

water is a poor conductor of heal

Whichof the following would cause the hot air
above a fire to rise?

t.
1.

(A)
(B)

(©)
(D)

Increase in the speed of the air
molecules

Expansion of the air

Decrease in the density of the air

Tonly

IHlonty

Iland Il only
LT and I1I

Which of the foilowing occurs when atoms
arrange themselves in a regularly repeated

pattern?

(A}  Crystallisation
(B)  Evaporation
()] Diffusion

(D) Cm'ldl:nsaﬁon'

GOONTOTHENEXTPAGE
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Whichofthe fol lowingis rue of evaporation?

(A)  Itoccursthroughouttheliquidatno
definite temperature.

(B) Itoccurs at the surface of the liquid at
nodefinite temperature.

©) Itoccurs at the surface of the liguid at
adefinite temperature.

(D} It occurs throughout the liquid at a

definite temperature.

The ‘glass-house’ effect refers to the
glass-house acting as a heat trap. Thisis a
direct resuit of

(A) short wavelength infra-red rays
which are unable to penetrate glass
long wavelength infra-red rays
radiated from the sun which are
unable to penetrate glass

short wavelength infra-red rays
radiated from the objects within the
glass-house which are unable 1o
penctrale glass

long wavelength infra-red rays
radiated from the objects within the
glass-house which are unable to
penetrate glass

(B)

()

(D)

002401/F200!
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26.

27.

Which of the following graphs is obtained if
the volume of a fixed mass of gas, at a
constant pressure, is plotted against its Kelvin
temperatune? -

v
(A)
T
(B) v“://
—— 2 T’
A%
() A
T
v
(D) A
T

O S R Y SV DO
P Q@ R S5 T

A longitudinal wave is shown in the above
diagram. Which of the following represents a
wavelength?

(A PQ
B) Q5
© QR
D qQr

GOONTOTHENEXTPAGE
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Whichof the following statements about sound
is NOT correct?

(A) Sound is transmitted as transverse

waves.

(B)  Soundmay beproducedby vibrating
systems.

(@] Sound does not travel through a
vacuum.

(D) Sound travels more slowly thanlight.

ltemn 29 refers to the following.

Two paraliel scratches are made on a slide
which is otherwise painted black. The slide is
mounied so that the scratches are parallel to
the straight filament of a red lamp.

An ;:xpcri ment of this type was first
performed by

(A) Newlon
(B)  Young
(©)  Huygens
(D) Foucault

Which of the following is/are involved ina
productionof fringes on a Y oung'sdouble-slit
experiment?

i Diffraction
II. Refraction
II1. Interference

(A) tonly

(B)  Hlonly

(<) land M1 only
(M L, ITand M only

002401/F 2001

31.

32.

The figure above shows a wave-front about
to reach a reflecting surface XY. Which of
the following would represent the wavefront
afterreflection?

I” ..‘\
i ~
A -
(A) 5 v
(B) X — Y
N P
~a ’,’
© X Y
D) X v

Sound waves are classified as longitudinal
since they

(A) cause the particles of the mediumto
move along the line of propagation
of the waves

(B) require a material medium for
transmission

{8y may be produced by vibrating bodies

(D)  causethe particles of the medium to
move at right angles to the line of
propagation of the waves

GOONTOTHENEXTPAGE
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as.

I

|
Gx . x0

1

|

1

[l_t More dense air
TSNS

Inthe diagram above, R is atall narrow wall.
The reportof agun, fired at G, is heard by an
observer at 0. Which of the following could
account for this fact?

I.  Diffractiontakesplace roundthe ob-
stacle.
O Thesound wavesarelongitudinai.

III.  Refraction takes place towards the

ground.

{A) Tonly

(B) 1and Iil only
©) Hand Il only
(D) I.Iland I1

Which of the following would be involvedina
production of fringes in the well-known

double-glitexperiment?
L Reflection
Il Refraction
(L1 8 Interference
{A) Ionly
{B) Ml onty

() land Il only
DY I, Hand Il only

Which of the following demonstrates the
straight line propagationof fight?

(A)  Thespreadingoflight when it passes
through a narrow opening

. (B) The dispersionoflight by aprism

(© A parallel beam of lightcoming toa
point focus after reflection from a
spherical mirror

(DY  Theformationofshadows

002401/F2001
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38.

A
A

_ For which of the following does the

phenomenon of refraction offer anexplana-
tion? .

I.  The apparent bending of a stick in
water
II. Swimmingpoolslooking shallower
than they really are
II. Formationofamirage

{A) Tand 1l only
B) Tand IITonly
(C) Mand T onty
) I,iland N

Which of the diagrams BEST represents
the passage of abeam of white light through
atriangular glass prism?

A

(B)

o)

A converging iens produces animage which
is the same size as the object. It is true to
say that the

{A) objectis at the principal focus
(B) objectis atinfinity

(&) tmage is virtual

(D) imageisinverted

GOONTOTHENEXTPAGE
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39.  Whichofthe following wouldbe trueof the 42,
image formed by the lens of a camera?

I ftisvirtual,

I1. It is real.
1L Tuisdiminished.
v. Itisupnght

(A) Tonly

(B) iland Hlonly
(@] fand1V only
(D) IV only

40, Which of the following is NOT one of the
ways in which the strength of the magnetic
field near a solenoid (long coil) carrying a
current can be increased?

(Ay  Increasing the resistance of the coil

(BY . Increasing the currentinthe coil

() Increasing the number of turns per
unit length of the coil

(D)  Placing asoftironcoreinside the
coil

41. Which of the foltowing formulae (in which the
symbols have theirusual meaning)is amath-
ematical expressionof Ohm’s Law?

(A) V=IR
(B) P=VW:
(C) Q=i
(D) E=Pt

002401/F 2001

Which of the following graphs illustrates an

ALTERNATING current?
Current
A
(A) 0 T
Correat
(B)
o Time
Cuarrent
PN TN
© 0
Current
) _tl:‘:kH:r__
{D o Time

GOONTOTHENEXTPAGE
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43.  Thediagramaboveshowsanelectricalcircuit
with acel] and two filament bulbs. Which of
the following circuits is electrically

the same as the circuit above?

P 45.
(A) <
I
. n
‘ 1.
(B) 1+
© r@—@—
46.
®)

002401/F2001
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Whichof the following statements concemn-

ing ammeters is correct?
Its Circuit
resistance connection
(A} Low in series
(B) Low in parallel
()] High in parallel
(D) High in series

Whichof the following is true of asecondary

cell?
{A)
(B)

1(09)

(D}

It is formed by connecling two or
more primary cells.

It can be recharged by passing a
directcurrent in the same direction
asitdeliverscurrent.

It can be recharged by passing a
direct current in the opposite direc-
ton to whichitdeliverscurrent.

It can be recharged by 'topping up’
withdilute sutphuric acid.

In anelectric water heater the metal parts, not
including the heatercircuit, are connected to
earth by aconductor. The reason forthisisto

(A)
B8)-
(&)

{8)]

prevent ashortcircuit

set up an electric field

sctupapotential difference between
the metal parts and carth

ensure that the metal parts are kept at
the same potential as earth

GOONTOTHENEXTPAGE
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Inthe parallelcircuit shown above. the totul
current supplied by the battery

LA goes through each of the resiston s

B roes throughthe largest resistoronly

(0 goes through the smallest resistor
only

(D cquals the sum of the currents inthe
Iworesistors

002401/F2001

48.

liem 48 refers wthe following /-V graphs tor
various conducting media under certan

conditions.

(A 1

0 vV -
By 14

0 v
)y 14

0 v
D)y 14

Which graph illustrates the relationship be -
tween current and apphed p.d. for a lamp

filament?

GOONTOTHENEXTPAGE
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49. A north pole and a south pole of twoequally 50.
strong magnets are brought neareach other.
[f the earth’s magnetic field isignored, the
magnetic field lines between the poles would

look like
A) __.1@___
N [—>—s
I = oZa
(B) <
N ; 5 s1.
(9] /j k

I

- I\
Bl

52.

002401/F2001

A semi-conductor diode produces half- wave
rectification of alternating current. Whichof
the following statements would be true?

L The current obtained has a
constant value.
1l.  The current obtained flows only in

one direction.

II.  There are penods when no current
flows from the source.

{(A) Ionly

(B) [only

(9] fand L1l oniy
(I 1l and Il only

P

The diagram above shows a typical relay.
The part, labelted P, must be made ol

{(A) ron
(B) copper
(Cy  plastic
(D) brass

Whichof the following is true whena magnet
ismovedrelativetoacoil”?

1. Theinduced currentisinthe same
direction as the change causing
it

11.  The greaterthe number of turns of
coil the smallerthe inducede.m £,
III.  The fasterthe magnet movesrela-
tive 10 the coil the greater the
inducede.m.f.
IV.  Thestrongerthe magnetthe greater
the induced e.m.f.

(A) fand IV only

(B) land [T only -
©) Hand Il only
93} IHand 1V only

GOONTOTHENEXTPAGE
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54,

55.

56.

213 -

A conductor, rolating in a uniform magnetic
field. induces maximum instantaneous cur-
rent when the conductor cuts the magnetic
field lines at

(A) 3o0°
(B) 45°
) 90°
(M 180°

Anideal transformer has 6000 primary turns
and 4 000 secondary turns. The secondary
currentis

(A) 1/2 of the primary current
B) 2/3 of the primary current
() 372 times the primary current
(D} twicethe pnmary current

a-particles passthrough a piece of goldfoil.
It is observed that some of the
Q-particles are deflected from their onginal
direction, a very small number of thembeing
deflecied throughlarge angles. Thisexperiment
provides evidence that

(A)  theatomofgoldis very small

{B) the atom of gold has asmall positively
charged nucleus

() an o-particle isrepelled by the elec-
trons in the gold atom

{D)  wo-particles are much larger than
atoms

According tothe Rutherford-Bohr modelof a
ncutral, stable atom, if n = number of neu-
trons, p = number of protons and
e=number of electrons inthe atom. then for
altelements

{A) n=¢e
(B) p=e
(C), n+e=p
D n+p=e

002401/72001

57.

58,

59.

Which of the following statements may he
used to define the term 'half-life™

L 1t is half the time rcquiréd by a nu-
cleustodecay.
1.  Itisthe time for half of the nuclei of
a sample to decay.
[Ml.  Timetaken for sample undergoinga
random decay procvess, todecay to
halfits original value

(A lonly

(B) land [Tonly
<) ITand I only
(D) 1L MandIN

X o, ¥
wle— je+
The equation above represents the radioac-

tive decay of acertain nucleus. The values
of x and y are.

X Y
(A) 137 53
(B) 137 52
) 137 51
{D) 136 53

From which of the following can a sheet of
lead of thickness | mm provide good protec-
tion?

I.  «-particles
II.  B-particles
HI.  y-rays

(Ay landllonly
(B) TlandIHonly
) I1and T only
(D) L lland Il

Which of the following persons is associated
withnuclear energy?

(A) Thompson
(B) Bohr

() Chadwick
(M) Einstein

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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1. Which of the following physical quantities 6. . Item 6 refers to the diagram below.
does NOT have a unit?
’ b
(A)  Refractive index P
(B) e.m.f. )
(C) °  Density

(D) Frequency

e

2. The base unit of temperature of the S.I. ' Q
system is the

I
(
!
1
t
!
!
]
R

When x = 0, the value of y is
(A) degree Celsius '

(B) degree Fahrenheit (A) Q
(© Kelvin . (B) S
(D) degree centigrade ©) P
. (D) P/R
3. The mass of a piece of metal is 43.7 g and

its volume is 5.6 cm®. A student uses a
calculator to find the density of the metal
and obtains the figure 7.803571. He should
write the density as

1. SNNNANNSANNNNANN

(A 7.803571igem?
(B) 7.80 g cm?

(8] 7.8 gem?

(D) 8.0g

4, A simple pendulum oscillates about centre
O between positions X and Y. Which ofthe
following could represent one complete
oscillation? (The arrows indicate the di-
rection of movement.)

Two light, styrofoam spheres, A and B, are
suspended by insulating threads. If they
are at rest in the positions shown in the

diagram, the force kecping them apart is
[ X=>0-5Y-20-X & P

. O=>X->0-5Y-0 (A)  gravitational force
. Y¥-»>0-X (B)  electrostatic force
(8] magneatic force
(A Tonly (D)  centripetal force
(B) [lonly

(C) [ and Il only
(D) [, 1l and II1

5. The unit of electrical resistance may be
expressed as

(A)  1Q=1V.A"
(B) 1Q=1AV

(€  1Q+1 AV
D)y IN=1WA"

-
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8. Inrelation to the diagrams below, which of the following
statements is/are correct?

Body Body :
B
Plane Surface ¢

T N N Y M A YT TR R

L
II.
II1.

(A)
(B)
(€)
(D)

Body A is in neutral equilibrium.
Body B is in unstable equilibrium.
Body C is in stable equilibrium.

II only

I and II only
Il and III only
I, 1 and I

Six forces act on a ball as shown in the 10.
diagram below. In which direction would

velocity
A

you expect the ball to accelerate? v
. : |
'

I
)
|
2N . : o
1N .w+E 0 A A o, |, time

1N 2N
3N
3N
(A) North
(B) South
(C) East
(D) West

§ The diagram shows a velocity/time graph
for a moving object. Which of the follow-
" ing statements about the object would be

true?
. It returns to its starting point.
1. It has zero acceleration between
times £, and ¢,.
I1I. Its velocity at ¢, is the same as its
initial velocity.
(A) IT only

(8) [ and Il only
< I and Il only
(D) I, Ilandlll
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11..

12.

13.

14.

-4

If the resultant force on an object is zero, 5.

the object can move with

(A)  decreasing velocity
(B) . constant velocity
(C) constant acceleration
(D) increasing velocity

The constant unbalanced force acting on a
body isatrightanglestoits velocity, Which

of the following statements about this mo- 16.

tion is correct?

{(A) The body has no acceleration.
(B), The kinetic energy of the body is
increasing. |

(C) The body is slowing down.

- (D) ° The body is moving in a circular

path.

Which of the following is a unit of work?

17.
(A)  kgms?
(B) Nm?
(C)y Nm
(D) Jst
Two bodies, of masses m and 2m, have the
some Kinetic energy. I[f'the velocity of the
smaller body is v, what is the velocity of the
other body?
(a) —=
v2
_ 18.
®
2
(©) V2
D)y 2w

-

A heavy parcel is tied with string. Itis less
painful for a person to pick up the parcel if
a cloth is wrapped around the string. This
is because the cloth

(A) exerts less force on the fingers
(B) reduces the tension in the string
(C)  makes the parcel lighter

(D) reduces the pressure on the fingers

A balloon filled with hydrogen gas and
released accelerates upwards. The bailoon
must therefore have displaced a weight of
air

{(A) less than its own weight

(B) equal to its own weight

O greater than its own weight

(D)  equal to the weight of the basket
and fabric only

A flask contains air under pressure. Some
of the air 1s let out slowly over a period of
10 s. When the flask is closed the

(A) pressure of the air in the flask will
have increased
(B) volume of air in the flask will have

decreased

<) temperature in the flask will have
increased

(D) number of molecules striking the
wall per second will have
decreased

The specific heat capacity of a material is
the energy required to

(A)  melt | kg of the material with no
change of temperature

(B)  change the temperature of the ma-
terial by | K

() change 1 kg of the liquid material
to 1 kg of gas without a change in
temperature

(D)  change the temperature of 1 kg of

- the material by 1 K
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Anuninsulated closed container with water 21,
is heated from room temperature (30°C)
until all the water has evaporated. Which
of the following graphs most accurately
represents the variation of water
temperature @) with time (#)?
o *C
od .
8/°C * 100 1

h
(A) 0 \
(A). /

30

Some molten naphthalene at 100°C -is

. allowed to cool down at room temperature.
If naphthalene has a melting point of 80°C,
which of the following BEST represents
the cooling curve?

_, © so.\
©) / X '

Ymin
>
_ tis o/ *C A
9!°C‘ 100 {
| ®) ”“\
(B) / | .
- 30 ' t/min
-
tls _9/.°c A
or°ch 1909

30 /min
tls> 8/ °C j\
_ 100
oroct ) 80 \
(D) / ";
30 ‘ t/min
tls>

Which of the following would be responsi- 22.
ble for the heating of the Earth by the Sun?

An experiment is set up with a smoke cell
for demonstrating Brownian motion. The
moving specks observed are

.
IT.
.-

(A)
(B)
©)
(D)

Radiation
Convection
Conduction

fonly
111 only
I and Il only

It and IIT only

Ly
b

(A)
(B)

(©)

D)

smoke particles seen by reflected
light

smoke particles in constant vibra-
tion

molecules of vibrating air

molecules of carbon in random
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23.

24,

Ice wrapped in
copper gauze

The figure above shows a piece of ice
wrapped in copper gauze and submerged
in a glass test tube of water. The water
whei heated at the top boils long before the
ice is melted. The MAIN reason for this is
that

(A) the test tube is a poor conductor of
heat 7
(B) copper is a good conductor of heat

(O ice is less dense than water
(D)  water is a poor conductor of heat

Radiation is BEST absorbed by surfaces
which are

(A) black and shiny
(B) white and shiny
(©) black and dull
(D) white and dull

According to the Kinetic theory, when a gas
in a closed container is heated the pressure
rises because

there are more molecules hitting
the walls of the container
(B)' the molecules move faster and hit
each other harder and more often
© the molecules move faster and hit
the walls of the container with
greater force and with greater fre-
quency ‘
the molecules expand and push

(A)

(L)

26.

27.

- 28.

29,

~

harder on the walls of the con-

~ tainer

002401/F 2002

©(A)
(B) Light rays

Water waves which are produced in a rip-

" ple tank travel more slowly as they move

from deep to shallow water. Which of the
following can this fact be used to demon-
strate?

1. Reflection
11. Refraction
II1. Diffraction

(A) lonly

(B) II only

© I and IIT only
(D) LTandIl

The note from a drum is louder when it is
struck harder because the sound waves
produced have a greater

(A) amplitude
(B) - frequency
(C) wavelength
(D)  velocity

Which of the following would have the
shortest wavelength?

Infra-red rays
Q) Sound waves

(D) Water waves

Which of the following statements is/are
true?

[.  Thermal radiation is a type of
electromagnetic radiation.
It Blue light has a longer wavelength
than infra-red radiation.
[II.  The velocity of X-rays inavacuum

is300 000000 ms’.

(A) I and I only
(B) I and III only
(C) Il and Il only
(D) I, 11 and IIT
GO ON TO THE NEXT PAGE -
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31

30.

The figure above shows the profile of a water wave. Using
the same scale, which diagram below represents a wave
twice the frequency and haif the amplitude in the same tank

of water?

(A) \/\/\

(B)

©

The sharp edges of shadows suggest that 32. Which of the following would be involved
in the production of fringes in a Young’s
double-slit experiment?

light

(A)
(B)
(<)
(D).

has a wave nature

1s a form of energy I
travels in straight lines 11
travels very quickly IIL
(A)
(B)
©

(D)

Diffraction
Refraction
Interference

lonly

I only

I and III only
I, I and Iil
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33.

34.

Man X Wall ManY
Man X can hear man Y shouting but he
cannot see him mainly because sound
(A) is a longitudinal wave, and there-
fore does not trave! in straight
lines '
has a greater amplitude, and there-
fore passes around obstacles
whereas light does not
. has a slower speed, and therefore
has more time to pass around ob-
stacles than light does

(B)
©

D)

fore diffracts around obstacles
more than light does

Which of the following diagrams below
could represent diffraction of water waves
in a ripple tank?

|

(A) [only

(B) ITonly

(C) . landUoenly
D) IT and Itf only

has alonger wavelength, and there-

35. -

36.

37.

()

For which of the following does the phe-
nomenon of refraction offer an explana-
tion?

[.  The apparent bending of a stick in

water
II.  Swimmingpoolslooking shallower

than they really are

IIl.  The landscape ‘shimmering’ on a
hot day

(A) I and II only

(B) I and IT only

«©) Il and OI only

D) I,HandI

A ray of light in air strikes a glass block at
an angle of incidence of 0°. The light will
be

(A) undeviated

(B) totally reflected

(9] refracted at 90° to normal

)] refracted at an unknown angle

A virtual image

has no light rays actually passing
through it
(B) is always magnified
©) can be projected onto a screen
(D) is always laterally inverted

Aconverging lens produces an image which
is the same size as the object. It is true to
say that the

(A)  object is at the principal focus
(B) object is at infinity

(03] image is virtual

(D) image ‘is inverted
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39.

40.

41.

Which of the following diagrams repre-
sents the electric field existing between
two oppositely charged point charges?

=
&3

®)

‘”’/j%

An electric current in a metal consists of a
flow of

(A) neutrons
(B) protons
© electrons
(D) ions

}

Which of the following appliances would
require the fuse with the largest rating?

(A) A Kkettle marked 1 300 W 120V
(B A freezer marked 360 W 120V
(&) An iron marked 1200 W 240 V
(D) A stove marked 12 000 W 240 V

42.

43.

44.

Which of the following formulae (in which
the symbols have their usual meaning) is a

+ mathematical expression of Ohm's Law?

(A) V=IR
B) P=W
© o=
(D) E=PT

The diagram below shows the construction
of a zinc-carbon cell.

Which of the following is correct?

(A) Q is carbon, R is zinc,

(B)Y P is copper oxide, Q is carbon.

<) R is iron and S is ammonium chlo-
ride.

S is sulphuric acid and P is manga-
nese dioxide.

(D)

Which of the following conceming amme-
ters is correct?

Circuit
Its resistance Connection
(A) Low in series
B) Low in parallel
(<) High in parallel
(D) High in series


Dad
Rectangle

Dad
Rectangle

Dad
Rectangle


45.

46.

-10 -

A student requires a circuit to measure the  47.

resistance of a resistor. Which of the
circuits below is correctly connected?

|
!
) -

i@
—WW
®) (\D

———

© Q)

® [

Which of the following relationships gives
a correct value for the combined resistance
of resistors R, R,, and R, connected in
parallel?

(A) R; =R, +R, +R,

R,R;R
B et 2703
(B). T R, +R,; +R,
11 I
Ri=—+—+—
< TR R, 'R,

\.

l 1 1 1

O 'R t'n

o~ I }_‘ : 48.

Which of the following pairs of statements
is true for both iron and steel?

Iron is Steel
(A)  easily does not retain
magnetised  magnetism
(B) not easily retains its

magnetised  magnetism well
) easily retains its
magnetised  magnetism well

does not retain
its magnetism

(D)  noteasily
magnetised

X
+

[

+l— +|_
|

—

A experiment was conducted using the
circuit diagrams shown above. The same
components were used and the bulb was lit
to normal brightness in each case.

Which of the following statements would
be correct?

I. The bulb is defective.
I1. The battery is defective.
. The diode is defective.

(A) I only

3B [II only

<) Tand I only
(D) IT and HI only

GO ON TO THE NEXT PAGE
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A north pole and a south pole of two equally
strong magnets are brought near to each
other. If the earth’s magnetic field is ig-
nored, the magnetic field lines between the
poles would look like

s

A)
N ;: s

I e

®

4

CUUU\:

- W
(D) L j K_

50.

51.

52.

e

Anelectromagnetconsists of insulated wire

wrapped around an iron core.

It works because

(A)  iron is a good electrical conductor

(B)  amagnetic field is produced inside
the coil

((0Y) an electric field is produced inside
the coil

(D) iron is always magnetised

The figure above shows two permanent
magnets and three wires carrying current in
the directions indicated. On which wire(s)
will a force be exertad?

(A) I only

(B) I only

(<) I and I only
(D) [, II and 1II

Which of the following make use of the
magnetic field generated by an electric
current?

I.  d.c. motor
II.  Moving coil/loudspeaker
[II.  Electric iron

(A) [ and I1 only
(B) [ 'and I1I only
(C) IT and III only
(D) I, I1 and III
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55. -

56.

-12-

A ‘conductor, rotating in a uniform mag-
netic field, induces maximum instantane-
ous current Wwhen the conductor cuts the
magnetic field lines at

(A) +30%
(B) 45°

An electricity company supplies a.c. rather
than d.c. to the consumer. This is because

(A) its generators cannot produce d.c.
(B) most electrical appl:ances cannot
run on d.c.
(©) a.c. can be generated at a higher
~ voltage than d.c.
(D)  ac. can be stepped up to a higher
voltage whereas d.c. cannot

The Rutherford model of the atom suggests
that an atom consists of a

(A) solid mass of protons and electrons

(B) nucleus of protous only with orbit-
ing electrons

© nucleus of equal numbers of neu-
trons and electrons with orbiting
protons

{D) nucleus of protons and neutrons
with orbiting electrons

Item 56 refers to the following table.

Nuclei Mass No. Neutron
Number
p 16 8
Q, 13 9
R 18 10
S 21 11

Which pair of nuclei are isotopes?

(A) PandQ
B) QandR
{Cy PandR
(©) QandS

57.

58.

59.

60.

Which of the following electromagnetic
" radiations is produced only by a change in
a nucleus?

(A) Ultra-violet radiation
(B) Infra-red radiation
© Gamma radiation
()] Radio waves

The element cobalt is represented by the
expression 5 Co.

This means that its neutron number is

(A) 27
B) 33
© 60
(D) 87

Activity 4
400

Ll

300

2004

100
¢

1 2.3 4_5 6

Time /days
The activity of a radioactive substance was
measured at suitable intervals overa period
of days and its radioactive decay curve
plotted. The half life is

(A) 1 day

(B) 2 days
©) 3 days
(D) 4 days

Which of the following scientists discov-
ered that the nucleus also contained neu-
trons?

(A) Niels Bohr

(B)  Janies Chadwick
(C)  Marie Cune
(D)  Joseph Thompson

TF YOI FINTSH REFORF TIMF 1S PAIJ FN.CHFCK VO"'R WORK ON THIS TEST.
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The unit of electrical resistance may be
expressed as

(A) 1Q=1VA"
B) 1Q=1AV

©) 1Q=1AV"!
D) 1Q=1WA"'

Which of the following is NOT afundamental
quantity?

(A)  Temperature
(B) Heat energy

(®)] Length
(D) Time
3 s W -
150 mL 50 mL
H40 940
30 430
R0 o oA20
0410 E ) 10
i : )
100 g 160 g
Figure 1 Figure 2

Figure 1 showsameasuring cylinder contain-
ing a fixed volume of liquid. Figure 2 showsa
solid body submerged in the liquid. In each
case, the total mass of the container and its
contents is indicated. The density of the solid
18

(A) 030 gmL’
(B) 033 gmL"
(C)  3.00gmL"
(D) 3.20 g mL'

002401/F/JUNE 2003
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Which of the following is suitable for
measuring the diameter of a human hair?

(A) Tape measure

B) Vernier calipers

(©) Micrometer screw gauge
(D) Metre rule

Three immiscible liquids P, Q and R have
densities which differ. Q is denser tho P but
less dense than R. Which of the foliowing
diagrams shows how the liquids settle in the
measuring cylinder?

(

(A)

=i~
phnnbug

(

<

la~}
INTLRSITEIIT N

(B)

=

(

©)

T L=
yunlii

(

D)

IR~
pernlis

GO ON TO THE NEXT PAGE
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Item 6 refers to the diagram below. 6. When x = 0, the value of y is
it A Q
B) S
<€ P
(D) P/R
X
7.
X 10.2 cm < 10 cm >{100 ¢
- A metre rule
Pivot
The diagram above represents a 100 g mass which can be balanced by placing a mass X at the
position shown. If Mass X is to be used to balance the 100 g, it should be
(A) less than 100 g
B) equalto 100 g
© a little greater than 100 g
(D) about 200 g
8. Which of the following is NOT true about 9. Asstable well-designed racing car must have
the moment of a force? a
(A) Itis measured in units called newton- (A) low centre of gravity
metres. (B) very large mass
(B) It is the amount of force needed to ©) very highdrag (air-resistance)
keep a body turning. (D) long front

(©) Itis the turning effect that a force has
when it acts on a body.

(D) It 1s the product of the force and the
perpendicular distance of its line of
action from a point.

GO ON TO THE NEXT PAGE
002401/F/JUNE 2003



10.

11.

12.

13.

Which of the following is NOT a vector
quantity?

(A) Displacement
(B) Acceleration
©) Density

(D) Momentuim

Which ofthe following can be usedto findthe
speed of an object?

(A)  Change in velocity

Time taken

(B) Change in displacement
Time taken

(9] Distance travelled
Time taken

(D) Distance travelled x Time taken

When two bodies collide, momentum is
conserved. This means that the

(A) kinetic energy before impact is equal
to that after impact
(B) momentum of each body isunchan ged
after impact
©) algebraic sumofthe velocities before
impact is equal to the sum of the
velocities after impact
(D) total momentum of the bodies before
impact isequal to the total momentum
of the bodies after impact

A book of weight 12 N is resting on a table.
The force that the table exerts on the book is

(A) ON
B) greater than O N but less than 12N
©) 12N

(D) greater than 12 N

002401/F/JUNE 2003

14.

15.

16.

17.

An object is removed from the ground and
placed on a shelf. Which of its properties
would you expect to change?

(A) Mass

(B) Volume

©) Potential energy
(D)  Kinetic energy

The kinetic energy of a body of mass, 11,
and velocity, v, is

A) m

‘)
(B) v
©) mv?
(D) my?

A liquid is contained ina beaker. It is true
to say that the pressure

(A) is greatest at the bottom of the liquid
B is greatest at the surface of the liquid
©) is the same at all levels in the liquid

(D) exerted by the liquid is the same as
atmospheric pressure

Which of the following units is used to
measure the force per unit area on a
surface?

(A) The newton (N)
(B) The watt (W)
© The joule (J)
(D) The pascal (Pa)

GO ON TO THE NEXT PAGE
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18. Which of the following is longitudinal in 22, Some molten naphthalene at 100°C isallowed

nature? to cool down at room temperature. If
naphthalene has a melting point of 80°C,

(A) Infrared rays which of the following BEST represents the

B) Lightrays cooling curve?

©) Sound waves

(D) Water waves o/ "IC00 A

(A) 80

/

19. Whichof'the followingisresponsible for the
glasshouse effect?

(A) Microwaves t/min

(B) Ultravioletrays 0/°C A

(C) Lightrays 100

(D) Infrared rays (B) 80-\
20. Which ofthe following is correct? R

t/mi;
(A) 1T7K=0/°C=273

(B)  T/K=0/°C +273 or°C 1
(C) 7K =273 8/°C 804
(D) 273 I/K = 0/°C - ©
21. The specific heat capacity of a material is t/mifn
the energy required to
e/°c 4
(A) melt | kg of the material with no 100 4
change of temperature D) 80 \
(B) change the temperature of the
material by 1 K
(©) change | kg of the liquid material >
to 1 kg of gas without a change in t/min

temperature
(D) change the temperature of 1 kg of
the material by 1 K

GO ON TO THE NEXT PAGE
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23.

24.

Ice wrapped in
copper gauze

The figure above shows a piece of ice
wrapped in copper gauze and submerged
in a glass test tube of water. The water
when heated at the top boils long before the
ice is melted. The MAIN reason for this is
that

(A) the test tube is a poor conductor of
heat

(B) copper is a good conductor of heat

©) ice is less dense than water

(D) water is a poor conductor of heat

An electric kettle full of water is plugged
into the mains. The process by which heat
travels through the water is

(A) clectrification
(B) evaporation
©) convection
(D) radiation

002401/F/JUNE 2003

25.

26.

When a gas is heated in a closed container
at a constant volume, the pressure of the
gas rises. Which of the following state-
ments concerning this fact is/arc TRUE?

. The pressure rises because the gas
molecules strike the walls for the
container with greater momentum.

II. The pressure rises because the gas
molecules now collide with the
walls of the container more fre-
quently.

1. The pressure rises because the
forces between the gas molecules
are larger at higher temperatures.

(A) 1 only

(B) I and Il only
©) 11 and 111 only
(D) I, 1l and 111

A flask contains air under pressure. Some of
the air is Iet out slowly overaperiod of 10's.
When the flask is closed the

(A) pressure of the air in the flask will
have increased

(B) volume of air in the flask will have
decreased

©) temperature in the flask will have
increased

(D) numberof molecules striking the wall

per second will have decreased

GO ON TO THE NEXT PAGE



27.

28.

Direction of propagation
S
Displ
Isplacement R /‘\
P Q Distance
from origin
T
Whichof'the following statement(s) about the
wave shown in the diagram above is/are
TRUE?
I. Points P, Q and R are in phase.
1L Points S and T are out of phase.
I11. The wavelength of the wave is the
distance PR.
(A) I only
B) IT only
(&) l and 1l only
(D) II and 1II only

Cl Rl C2 RI CJ RJ C‘
The diagram above represents a longitudinal
wave where, C and R represent compressions
and rarefactions respectively. If A is the

wavelength, the distance between C, and R,
is

A) 3
B)
€ 1
D) 2

002401/F/JUNE 2003

29.

30.

Plane water waves which travel from
deep water to shallow water

A) are diffracted

(B) increase their speed

©) undergo a change in frequency
(D) undergo a change in wavelength

The figure above shows awavefrontaboutto
rcach areflecting surface XY. Which ofthe
following would represent the wavefront after
reflection?

/” \\\

A) <= 2
¢ X Y
(B) X Y

\\\ ’//
© X Y
D
(D) X Y

GO ON TO THE NEXT PAGE



31.

32.

33.

34.

-8-

Which of the following statements about
sound is NOT correct?

(A) Sound is transmitted as transverse
waves.

(B) Sound may be produced by vibrat-
ing systems.

© Sound does not travel through a
vacuum.

(D) Sound travels more slowly than
light.

Which of the following types of radiation is

responsible for an atom of 'tc changing

into an atom of 'JN?

(A) a
B B
< v
(D) Infrared

The sharp edges of shadows suggest that
light

(A) has a wave nature

(B) is a form of energy
© travels in straight lines
(D) travels very quickly

The table below lists the refractive indices
of four different materials

Material |Refractive Index
Air 1.0
Ice 1.3
Perspex 1.5
Diamond 2.4

In which medium would the light waves
have the slowest speed?

(A) Air

(B) Ice

©) Perspex
(D) Diamond

002401/F/JUNE 2003

35.

30.

37.

Which of the following would be true of the
image of an object placed at the bottom of
a tank of water and viewed vertically from
above?

L. It is virtual.
IL. It is diminished.
[l it is necarer to the cye than the
object.
(A) fonly

(B) I and Il only
(©) I and it only
(D) il and 1l only

Which of the diagrams BEST represents
the passage of abeam of white light through
a triangular glass prism?

w
)

(B) e
/7/ T
(o) .
\\\
(D) o

The image on the film of a camera is
usually

(A) inverted, diminished, real
(B) inverted, diminished. virtual
(C) upright, diminished, real
(D) upright, magnificd. real

GO ON TO THE NEXT PAGE



38.

39.

40.

9.

For which of the following object distances 41.

will a convex lens of focal length 18 cm
produce a real image?

I 15 cm
II. 36 cm
1. 54 cm
(A) I only

(B) I and 1 only
©) Il and 111 only
(D) I, II and III

42.
A plastic rod, P, is rubbed with cloth, Q. P
becomes positively charged. This is because
(A) protons flowed from Q to P
(B) protons flowed from P to Q
(0] electrons flowed from Q to P
(D) clectrons flowed from P to Q
Which of the following diagrams represents 43.
the electric field existing between two
oppositely charged point charges?
(A)
+ -_—
44.
(B)
+ -—
© +e@ - ®-
(D)

\
f

+

®

L
1

%
N

002401/F/JUNE 2003

The current ina wire is one ampere if acharge
of

(A) 10 coulombs flows through it for
10 seconds

(B) 1 coulomb flows through it in 10
seconds

(©) 10 coulombs flow through it in 1
second

(D) 100 coulombs flows through it in
10 seconds

Which of the following formulae (in which
the symbols have their usual meaning) is a
mathematical expression of Ohm’s Law?

(A)  V=IR
B) P=VI
©  QO=I
(D) E=pt

A beam of light passes from one medium to
another of greater refractive index. When
it refracts the

(A) frequency changes

(B) wavelength changes
(C) speed increases
(D) beam bends away from the normal

The refractive index of a transparent
medium with a critical angle, ¢, for light
travelling from the medium to air is

Ay 1
¢
(B) 90°
sin ¢
O sin 90°
sin ¢
(D) sin ¢

GO ON TO THE NEXT PAGE
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45. A student requires a circuit to measure the 47.
resistance of a resistor. Whichofthecircuits
below is correctly connected?

‘_______
(A) @ » The diagram above shows an electrical
circuit with a cell and two filament bulbs.

——W\/\/'—@_J Which of the following circuits is electrically

the same as the circuit above?

®

® (& V) ®

-

b

|

-

e

— (B)

- © ———@————@ %
© r@——@—

(D) ,\——-h___ T

° gEX

In

46. When a large current passes through a fuse,

which of the following is the sequence of

events?

(A) Wire gets hot — wire melts — 48. Rectification can BES'T be done by using a
current is cut off

(B) Wire gets hot — current is cut off (A) transformer
—> wire melts (B) capacitor

©) Wire melts — current is cut off — ©) transistor

wire gets hot (D)  diode

(D) Wire melts — wire gets hot —
current is cut off

GO ON TO THE NEXT PAGE
002401/F/JUNE 2003
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49. 50.

NAWAE

Which of'the circuits below could produce the 51.

trace on the oscilloscope screen shown in the
diagram above when the ends of the resistor
are connected to the Y plates?

(A) —]I|—

52.

C.R.O

(B) ~

C.R.O

© |~

53.

C.R.O

C.R.O

002401/F/JUNE 2003

Steel is NOT suitable for use in an electro-
magnet because it

(A) is too difficult to magnetise
(B) retains magnetism too well
©) loses its magnetism too easily

(D) contains too many domains

Which ofthe following CANNOT be deflected
by a magnetic field?

(A) Alpha particles
(B) Beta particles
©) Gamma. rays
(D) Electrons

Which of the following are definitions of the
term half-life’ of radioactive nuclide?

L. Thetime taken for the activity ofany
givensampleto tallto halfits original
value
I. The time taken for half the nuclei
presentinany given sample todecay
I11. Half the average number of disinte-

grations per second

(A) [ and II only
(B) [ and HI only
©) I and IiI only
(D) [, Il and IlI

Whichotthe following persons is associated
with nuclear energy?

(A) Thompson
(B) Bohr

(C) Chadwick
(D) Einstein

GO ON TO THE NEXT PAGE



54.

55.

- 12-

Item 54 refers to the following diagram of
a simple a.c. generator.

/

The parts labelled X in the diagram are
known as the

(A) coil

(B) armature
(@) slip rings
(D) commutator

Ttem 55 refers to the following diagram.

Primary w Secondary
Coil Coil
O\
d p .————";
X p 9 b
[ E—— .L~__>
o—" O

Appropriate Jabels for W and X would be

W X
(A) step-down transformer  a.c. input
(B) step-down transformer  d.c. input
(C) step-up transformer a.c. input
(D) step-up transformer d.c. input

002401/F/JUNE 2003

56.

57.

58.

59.

A conductor, rotating in & uniform mag-
netic field, induces maximum instantane-
ous current when the conductor cuts the
magnetic field lines at

(A)  30°
(B)  45°
)  90°
(D) 180°

The Rutherford model of the atom suggests
that an atom cOnsists of a

(A) solid mass of protons and electrons

(B) nucleus of protons only with orbiting
electrons

) nucleus of equal numbers of neutrons

and electrons with orbiting protons
(D) nucleus of protons and neutrons
with orbiting electrons

According to the Rutherford-Bohr model
of a neutral, stable atom, if n = number of
neutrons, p = number of protons and e =

number of electrons in the atom, then for all
clements

(A) n=eée
(B) p=c¢
(©) n+e=p
(D) n+p=c

Which of the following is NOT affected by
an clectric ficld?

(A) Alpha particle
(B) Beta particle
() Neutron

(D) Electron

GO ON TO THE NEXT PAGE
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Item 60 refers to the following diagram of a coil
carrying a current and wrapped around a wooden

cylinder.

Y
]

o 4

I

F 7S

o N

* |4 |4 ? V4
. Wooden
Coil Cylinder

Which row of the table below shows the magnetic
field directions at X, Y and Z?

X Y Z
Al — | —» | «—
Bl «— | «—— | —»
Cl —» | «— | «——
D — | — | —»

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

OO240]/F/JUNE 2003

GO ON TO THE NEXT PAGE
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3.

The unit of electrical resistance may be
expressed as

(A) 1Q=1V.A"
(B) 1Q =1AV

(©) 1Q=T1AV"!
(D) 10=1W.A"

1 gram is equal to

(A) 10 milligrams

(B) 100 milligrams
©) 1 000 milligrams
(D) 10000 milligrams

By switching on the heater in the following

apparatus for a known time and weighing the
water collected in the beaker, the specific
latent heat of fusion of ice can be measured

measured. SO0W

electric heater
smalt
pieces

of ic2

fiiter

[\ i funnel

Why is this method very inaccurate when used
in the Caribbean?

(A)  The heater is not powerful enough to
melt the ice.

B) The ice would melt, even if the heater
were not turned on.

©) The temperature of the ice is 30°C
instead of 0°C.

(D) Water would be evaporating from
the open beaker.

Which of the following units is the unit of
momentum?

(A) kgs ™!
(B) kgms ™'
©) kg m s

(D) Nm

Which of the following quantities is
dimensionless?

(A) Density

(B) Mass

©) Relative Density
(D) Volume

Item 6 refers to the diagram below.

N
>
X

For any point (x, y) on the line QS, when x =0,
the value of y is

(A) 0Q
(B)  OS
(C)  OP
(D)  OP/OR

An object of mass, m, is attached to a spring
balance and its weight, w, recorded. What will
be the result if the object is taken to the moon and
weighed there?

(A) Mass = m; weight greater than w
B) Mass = m: weight less than w
©) Mass greater than m; weight =w
D) Mass less than m; weight =w

8. Which of the following quantities will be constant, if

a constant net force is applied to a body?

(A) Velocity

B) Kinetic energy
©) Momentum
D) Acceleration



9.A stable well designed racing car must have a

(A) low centre of gravity 11. Which of the following formulae could be used to find the
(B) narrow wheel base average speed of an object?
© sun roof
(D) long front (A) Change in velocity
Time taken
10. The diagrams below, drawn to scale, represent two forces S B) Change in displacement
and T acting at O. In which of the following diagrams is Time taken
the result-ant in the direction, OX?
©) Distance travelled
§ Time taken
) 0L~ X (D) Distance travelled x Time taken
T

12. Which of the following measuring devices is suitable for
measuring the diameter of a human hair?

(A) Tape measure

B) Vernier calipers

© Micrometer screw gauge
(D) Metre rule

®)
13. When two bodies collide, momentum is conserved.
This means that the
(A) kinetic energy before impact is equal to that
after impact

(B) momentum of each body is unchanged

©) algebraic sum of the velocities be-fore impact
is equal to the sum of the velocities after
impact

(D) total momentum of the bodies be-

© fore impact is equal to the total
momentum of the bodies after
impact
14. Power can be defined as
- (A) force x distance moved
(B) force
time
®) ©) work done
time
D) work done x time




15. An object is removed from the ground and placed

16.

17.

on a shelf. Which of its properties would you
expect to change?

(A) Mass

(B) Volume

© Potential energy
(D) Kinetic energy

Pressure, P, in a liquid can be calculated from
the formula
P=pgh

Which sets of units below will give the
pressure in the SI unit?

P g h
(A) gem™®  ms” mm
(B) kgm~>  Nkg m
© gcm” Nkg' m
(D) kgm~ cms’ cm

A bubble of gas rises to the surface of a soft
drink. This is because the

(A) upthrust on the bubble is greater
than the weight of the bubble

(B) upthrust on the bubble is greater
than the weight of water it dis-

places

© weight of water displaced by the
bubble is less than the weight of the
bubble

(D) density of the gas is greater than the
density of the drink

18. A glass bulb is filled with a gas at a temperature of

293 K. If the initial pressure of the gas is P. what
will it be when the temperature increases to 360
K?

W 2
360
B 20
293
293 1
©  Toxo
360 P
360 1
D) S ox—
93" P

19. Boyle's law for a gas can be tested experimentally,

20.

provided which of the following is/are

maintained constant?

L Temperature
IL. Pressure

1. Density

Iv. Mass

(A) [T only

B) I and II only
©) I and IV only
D) I, IT and III only

Which of the following is the MOST suit-able
range for a clinical thermometer?

(A) 0°C to 44 °C
(B) -10°C to 110 °C
(©) 35°C to 100 °C

(D) 35°C to 44 °C



The specific heat capacity of a material is the
energy required to
(A) melt 1 kg of the material with no
change of temperature
(B) change the temperature of the
material by 1 K
© change 1 kg of the liquid material to
1 kg of gas without a change in
temperature
(D) change the temperature of 1 kg of the
material by 1 K

22. The specific latent heat of vaporization of water is

the energy required to change 1 kg of water at

(A) 0 °C to steam at 100 °C

(B) 99.9 °C to steam at 100.1 °C
©) 100 °C to steam at 100 °C
(D) 0°C to ice at 0°C

23. Which of the following statements concerning the

radiation of heat is true?

L Radiation can only take place in a
material medium.
IL. A good absorber is also a good
emitter of radiation.
111 Dark dull surfaces are better emitters
than shiny ones.

(A) IIT only

(B) I and II only
©) I and III only
D) II and III only

24. An electric kettle full of water is plugged into the

mains. The process by which heat travels
through the water is

(A) electrification
(B) evaporation
© convection
(D) radiation

There are NO attractive forces between the
molecules in a

(A) liquid and gas
(B) solid and a liquid
© liquid

D) gas

'6. In a Brownian motion experiment with a smoke cell,

the fast random motion of the smoke particles
which is observed is due to the

(A) collision of smoke particles with air
molecules in the cell
(B) bombardment of one smoke parti-
cle by other smoke particles
© regular vibration of the smoke par-
ticles
(D) collision of the smoke particles with the

walls of the container

27. Which of the following is the correct relation

28.

between the wavelength A.,
frequency f, of a wave?

speed Vv, and

(A) A=1fv
® =2
v
Vv
C f=—
©) I
o A=
v

The spreading of a wave into the region behind
an obstruction is called

(A) diffraction

(B) refraction
© superposition
(D) interference



29.

Direction of propagation
—_—
S

Displacement V\ R /\
r Q\/ Distance

from origin
T

Which of the following statements about the
wave shown in the' diagram above is/ are true:

L Points P, Q and R are in phase.

IL Points S and T are out of phase.

III. The wavelength of the wave is the
distance PR.

(A) I only

(B) II only

© I and II only
(D) I and III only

30. If sounds of differing frequencies are played on a
piano, in which of the following characteristics
would a change be detected?

(A) Loudness
(B) Speed
© Pitch

(D) Wavelength

31.  Anexplosion causes the emission of the
following types of radiation.

L. Light
1I. Sound
111. Infra-red

Which of these will be received first by a
person some distance away?

(A) I and IT only
(B) I and IIT only
© II and III only
(D) I, IT and IIT

32.

33.

34.

N 1 s
~ s
So P

- -~

X Y

The figure above shows a wave-front about to
reach a reflecting surface XY. Which of the
following would represent the wave-front after
reflection?

P \\\
< ~
A P
@) X Y
®) X Y
\\ //
S ’,/
© X ”
) .
® X Y

The sharp edges of shadows suggest that light

(A) has a wave nature

(B) is a form of energy
© travels in straight lines
(D) travels very quickly

The specific latent heat of fusion of water is
340 kJ kg . This means that when 10 kg of water
freezes

(A) 34 kJ of heat is absorbed
(B) 34 kJ of heat is given out
© 3 400 kJ of heat is absorbed
(D) 3 400 kJ of heat is given out



The diagram above shows a ray of white light
being dispersed by a prism to form a visible
spectrum. Which of the following makes this
possible.

(A) The colour violet has the shorter
wavelength, hence refracts more than
colour red.

(B) The colour red has the longer wave-

length, hence refracts more than
colour violet.

© The colour violet has the longer
wavelength, hence refracts more than
colour red.

(D) The colour red has the shorter wave-

length, hence refracts more than
colour violet.

36. Which of the following statements would be true of

the image of an object placed at the bottom of
a tank of water and viewed vertically from
above?

L. It is virtual.
I1. It is diminished.
II. It is nearer to the eye than the object.

(A) III only
(B) I and only
© I and III only

(D) II and III only

37.

38.

The above diagram represents a thin con-
verging lens, L, with a principal axis GL. FL
is the focal length of the lens and GF = FL.
Where should an object be placed so as to
produce a virtual magnified image?

(A) AtG

(B) To the left of G
©) Between F and G
(D) Between L and F

Which of the following would be true of the
image formed by the lens of a camera?

I It is virtual.

1L It is real.

I11. It is diminished.
Iv. It is upright

(A) I only

B) I and III only
© I and IV only
(D) IV only

39. A glass rod is rubbed with a piece of silk and

becomes positively charged. The glass rod
became charged by

(A) gaining protons
3B) losing protons
© gaining electrons
(D) losing electrons



40.

Which of the following diagrams repre-
sents the electric field existing between two
oppositely charged point charges?

A)

+ -

®B) + -

e ————— e .

(C) +9 o —

N\

Y

4
Current

The graph above shows the variation of
alternating current with time. The value
frequency of this current is

(A) ty
(B) 1/t,
(©) I
(D) 1/

42. Which of the following could NOT be a unit of

current?
(A) wv!
(B) va!
(©) Cs™
(D) Cs

43. Which of the following equations CANNOT be used to
determine the power dissipated in a resistor?

(A).P=1°R
(B) P =V/R?

() P =Vl

(D) P=R/ V?

44. The refractive index of a transparent medium with a
critical angle, c, for light travelling from the
medium to air is

1
(A) —
c
90°
(B) -
SinC
sin90
©) -
SinC
(D) sinC

45. In domestic installation systems, which of the
following should be placed in the live wire?

I. Switches

II. Circuit breakers
111. Fuses

(A) I only

(B) III only
©) II and III only
(D) I, IT and IIT



46. In which of the following diagrams are resistors  48.
P and Q in series with each other and parallel

with R?
(A)
B) — -—erzw——-
P R
=T A e A e

©) m
Q .

®) F R
Q

47. When a large current passes through a fuse.
which of the following is the sequence of

events?
(A) Wire gets hot — wire melts --> 49,
current is cut off
(B) Wire gets hot — current is cut off -
>wire melts
© Wire melts -> current is cut off --->
wire gets hot
(D) Wire melts — wire gets hot --->

current is cut off

£

®)

i Pl b P
‘—ll ll
I 4

A simple experiment was conducted using the
circuit diagrams shown above. The same
components were used and the bulb was lit to
normal brightness in each case.

Which of the following statements would be
correct?

L The bulb is defective.
IL The battery is defective.
III. The diode is defective.
(A) I only

(B) T only

© I and II only

(D) I and III only

ANNNNANNANNNNN

- — . . o — — — oo -

Two light, aluminium spheres A and B are
suspended by insulating threads. If they come to
rest as shown in the diagram, the force keeping
them apart is

(A) gravitational
B) electrostatic
© magnetic
(D) centripetal



50. 51. The diagrams below show the magnetic field

lines plotted by a student.

Which of the circuits below could produce the
trace on the oscilloscope screen shown in the
diagram above when the ends of the resistor are
connected to the Y plates?

I
| l] L
(A) R
N N
O
C.R.O
0"\ O n
(B)
@)
\
C.R.O N S
© =
m
Which of the following are correct?
@)
CR.O (A) I and II only
B) [ and I1I only
D) ; —0 L o0— © II and IIT only
‘ (D) I, Il and III
O

C.R.O



52.  Which of the following statements about alternating current 55

is true?

(A) It can be changed into direct cur-rent by a

transformer.
B) It can be rectified by using a semi-conductor diode.
©) It can be used to recharge a battery.
(D) It is used to transmit electrical energy because of
its high frequency.

53. A wire carrying a current in a magnetic field may experience a
force. Which of the following devices does NOT depend on

this force?

(A) Loudspeaker

(B) Electric motor

© Moving coil galvanometer
(D) Electromagnet

Item 54 refers to the following diagram.

54, The parts labelled X in the diagram are known as

the

(A) brushes

(B) commutator
© armature
(D) coil

58.

59.

60.

The Rutherford model of the atom suggests that
an atom consists of a

(A) solid mass of protons and electrons

B) nucleus of protons only with orbiting
electrons
©) nucleus of equal numbers of neutrons

and electrons with orbiting protons
(D) nucleus of protons and neutrons
with orbiting electrons

The number of neutrons present in the nucleus
of the nuclide > Rn *is

(A) 86
(B) 136
©) 222
(D) 308

Which of the following is NOT affected by an
electric field?

(A) Alpha particle
B) Beta particle
© Neutron

(D) Electron

Which of the following scientists discovered
radium?

(A) Marie Curie
(B) Isaac Newton
© Albert Einstein
(D) J. J. Thompson

Which of the following CANNOT be deflected by
a magnetic field?

(A) Alpha particles
B) Beta particles
© Gamma rays
(D) Electrons

Which of the following scientists would you
associate with nuclear energy?

(A) Thompson
(B) Bohr

© Chadwick
(D) Einstein

10
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Which of the diagrams below indicates the 3. A student sets up asimple pendutum and finds
correct way of taking the reading of the ' that the period is 1.7 s. To obtain a period -
volume of the liquid in ameasuring cylinder? nearer to one second, he should
I 1 1 (A) use a heavier bob
- /// (B) use alighter bob
i - (O lengthen the pendulum
- 5:’.‘7_, F~——" (D)  shortenthe pendulum
:___._.J 4 The instrument MOST suitable for measuring
the external diameter of a test tube isa
i 1
(A) micrometer screw gauge
' (B) vernier calipers
-<DE d-- . (C)  metrerule
N (D) set square
5. { gramisequal to
m V {A) 10 milligrams
(N (B) 100 milligrams

(© 1000 milligrams
(D) 10000 milligrams

6.
v
pal :

(A) | When x =0, the value of y is
(B) II
(&) mI (A) Q
Oy IV B S

() P
The unit of electrical resistance may be ex- (D) PR
pressed as

(A) 1Q=1V.A"
(B) 1Q=1AV

€ 1Q=1AV'
(D) 1Q=1WA"

GO ON TO THE NEXT PAGE
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7.
8§N
" P 6N
The diagram above shows two forces of
magnitudes 6 N and 8 N acting on a particle
P. The resultant force acting on P is of
magnitude X
(A) 2N
B) 10N
(<) 14N
) (D) 100N
I 1 e 10.2 em I 10 cm 100 g
20 em 10.2 em bivot metre rule

The diagram above represents a 100 g mass which can be balanced by placing mass atLin the
position shown. If Mass I is to be used to balance the 100 g, it should be

(A) lessthan 100 g

(B) 100g

© alittle greater than 100 g
(D) about200g

Which ofthe followingis NOT afundamental 10. Which of the following is NOT a vector

quantity? quantity?

(A) Mass (A) Displacement
(B), Length (B) Acceleration
(@] Area (C) Density

(D) Time (D) Momentum

GO ONTO THR NEXT PAGRE
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11.

12.

13.

14.

The slope of @ velocity-time graph is a
measure of

(A) distance

(B) acceleration

(C) instafitaneous velocity
(D) average velocity

The mass of an astronaut is 70 kg when he is
on the moon. When he returns to earth his
approximate weight will be

(A) 70kg

(B)  420kg
(C) . 70N
(D) 700N >

“"When body ‘A exerts a force on body B,

body B exerts an equad and opposite force

on body A.”

This principle is attributable to which of the
following scientists?

(A) Aristotle
(B) Einstein
(C©)  Galileo

(D) Newton

An object is removed from the ground and
placed on a shelf. Which of its properties
would you expecttochange?

(A) Mass

(B) Volume

(@) Potential energy
(D) Kineticenergy

15.

16.

. Therate of which of the following determines

the power of a machine?

-1 Doing work

11 Convertingenergy

11 Changing temperature
(A) Ionly

(B) Il only

(@] Tand Ionly.
D) I, I and ITI

The globeshowninthe diagram below contains
a gas whose pressure is measured with a
manometer, M.

ANANNNNNNNRN

.

3 :
SOCSS SRS

Which of the following statements is/are
correct?

L The pressure of the gas is less than
that of the atmosphere.
IL. For a small pressure difference,

mercury may be used in the
manometer for anaccuratereading
of the gas pressure.

I1I. In order to bring the two menisci in
the manometer to the same level
one could open the stopcock, K.

(A) Tonly

(B) IIonly -

(C) Tand I only
(D) IandIII only
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17.

18.

19.

20.

The height of liquid in a vessel is & and its -

density p. If the atmospheric pressure is X
and the acceleration due to gravity is g, what
is the pressure on the base of the vessel?
(Aliquantities arein S.I. units.)

(A) X+ hp
B) (X+h)pg
©  X+hpg
@) (X+hp)g

Which of the following would be responsible
for the glass-house effect?

(A) Infra-redrays

B Lightrays

() Sound waves .
D)  Water waves .

Which of the units below is used to measure
the force per unit area on a surface?

(A)  Thenewton(N)~
B) The watt (W)

© The joule (J)

(D) The pascal (Pa)

Man X Wall ManY

Man X canhearman Y shouting buthe cannot
see him mainly because sound

(A)  isalongitudinal wave, and therefore
doesnottravel instraightlines

(B), has a greater amplitude, and there-
fore passes around obstacles
whereas light does not

(8] has a slower speed, and therefore
has more time to pass around cbsta-
clesthanlightdoes

™) has alonger wavelength, and there-
fore diffractsaround obstacles more
thanlight does

21.
Volume/cm®
/ R
o -/
Pgiie
P -~ L
- -~ :’ - - /’/ S .
- “ . - -~ -
-~ -
- -
—_— et L e - + >
-30 200 -100 0 100 Temp/¢
Which of the graphs above shows how the
volume of a fixed mass of gas varies with
temperature at constant pressure?
(A P
B Q
%"“__ (C) R
D S

22, Which of the following formulae gives the
. efficiency of amachine?

(A) LoadxDistance moved by Effort x 100%
Effortx Distance movedby Load 1

(B) LeadxDistancemovedbyLoad x 100%
Effort x Distance moved by Effort 1

(C) Effortx Distance moved by Effort x 100%
Loadx Distance moved by Load 1

(D) Effortx Distance movedbyLoad x 100%
Loadx Distance moved by Effort 1

GO ONTOTHENEXT PAGE
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23.

Ice wrapped in

copper gauze
The figure above shows apiece of ice wrapped
incopper gauze and submerged in aglass test
tube of water. The water, when heated at the
top, boils long before the ice is melted, The
MAIN reason for this s that )

tA) the test tube is a poor conductor of

heat
(B) copper is a good conductor of heat
(C) -iceisless dense than water

(D) water is a poor conductor of heat

01238010/F 2005

24,

25.

Which of the following graphs is obtained if

the volume of a fixed mass of gas, at a

constantpressure, is plotted againstits Kelvin
temperature?

(A)

(B) -

(C)

D)

A flask contains airunder pressure. Some of
the airislet out slowly over a period of 10s.
When the flask is closed the

(A) pressure of the air in the flask will

have increased

B) volume of air in the flask will have
decreased

(8 temperature in the flask will have
increased

‘ (D) numberof molecules striking the wall

per second will have decreased

GO ON TO THE NEXT PAGE
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26.

27.

Some molten naphthaleneat 100°Cisallowed

to cool down at roomn temperature. If naph-
thalene has amelting pointof 80°C, which of
the following BEST represents the cooling

curve?
of qu A
100 1
@) 30-\
t/mi;
o°c 4
100
(B) m-\ :
t/min
o/ °C 4 P
104 + ' -
80 |
© R
tlmi;
e/ °C |
160 -
®  w \
tlmi’n

Which of the following waves travel only as
longitudinal waves?

1. Sound waves
II.° Radiowaves
I Water waves

(A) Tonly

(B) Tonly

() II and IIT only
(D) 1, IT and III

28

Temperature f

N =
- Q \S

Time

The graphabove, arising from an experiment
onchange of phase, shows that solidification
started at Q. During which of the stagesis the
substance inthe liquid phase?

(A)  AtPonly

B) Between Qand R
(O Between R and S
@) Between Pand Q

- To supply

Immersion
heater

Boiling
water

——Mass
balance

v v
Some waterin a container (as shown above)
isbroughttoitsboiling pointby animmersion
heater. A watch is then started and the time,
t, to boil off a mass, m, of water is found. If
the heater has a power, P, the specific latent
heat of vaporisationis

Ay B
m
By E
m
© m
Pr
(D) Pmt

GOONTOTHENEXTPAGE .-
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30.

31.

32.

33.

- ’
N l e
~ -

,-"'--...--—’

X Y

Thefi gu?% above showsawavefrontaboutto -
reach areflecting surface XY. Which of the 14,

following diagrams would represent the
wavefront afterreflection?

- S~

- -"'"‘.,
< ~

A ri .

(») % Y

® 3 <
\;.\ - ”//

‘-‘_._--'7.___’

C

© 3 e

(D) X e

The note from a drum is louder when it 1s
struck harder because the sound waves pro-
duced have a greater

(A) amplitude
(B) frequency
(8] wavelength
(D) velocity

Compared with Xrays, radio waves

(A) havealonger wavelength

(B) haveahigher frequency

(O travel fasterin air

(D) pass through a sheet of stee! more
easily

35.

The sharpedges of shadows suggest thatlight

(A} has a wave nature
(B) is a form of energy
(© travelsinstraightlines
(D) travels very quickly

Which of the following diagrams MOST
clearly shows the path ofaray of light when
itstrikes a plane mirror?

(A)

7
(B)

© | : i

(D)

Inaprojectorthe objectis 5 cm from the lens,
whil€the screenis 500cm from thelensonthe
otherside. Whatis the magnification?

(A) 50
(B) 100
(&) 250
(D) 500

GO ONTO THE NEXT PAGE
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36.

37.

When heatis supplied at equal rates to equal

masses of water and of cooking oil, the cook-
ing oil attains a higher temperature than water
in the same time. This is because

(A) water has a higher specific latent
heat -~

(B) water has a higher specific heat ca-
pacity

(©) oil is a better conductor of heat

(D) water is a better conductor of heat

Boundary
Glass

The diagram above represents aray of light
passing from glassto air. The refractive index
of glass can be determined by calculating

(A) sinb

B sina

(©)  sing

(D)  sind

sin¢

38:

!

I

!
N_"}

Which of the ray diagrams shown above are

correct?

(A) ITand Il only
(B) IIand IV only
(o)) ITand I only
(D) Land IV only

GO ONTO THE NEXTPAGE
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39. Which of the following actionsisNOToneof ~ 41.

the ways in which the strength of the magnetic
field near a solenoid (long coil) carrying a
current can be increased?

(A) Increasing the resistance of the coil

®) Increasing the current in the coil

{C) Increasing the number of turns per
unit length of the coil

(D) Placing asoftironcore inside the coil 42.

40, Which of the following diagrams represents
the electric field existing between two oppo-
sitely charged pointcharges?

+- x3.
®) _
——
o )\

Which of the following equations is NOT

correct?

(A 1C=1Axls
B 1V=1Ax1Q

O 1J=1Cx1V

» 1W=1Vx1C

~ A current [ flows for a time £ between two

points at a potential difference of V. The
power P being delivered isequal to

(&) VA
®
©

@) &

Which of the following current-time graphs
would represent direct current?

o r
/"
m 1
t
(A) Honly
B) Illonly

(9] IandI1I only
)] LI and.III

GO ON TO THE NEXT PAGE
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44.

45.

-11-

Avibratoronarippletank sends wavesover 46,
the surface of the water. The vibratorisnow
adjusted so that the number of waves created

each second is doubled. The waves would

now

(A) travel at halfthe original speed

B) travel it twice the original speed
() havetwice the original wavelength
(D) havehalfthe original wavelength

A student requires a circuit to measure the
resistance of aresistor. Whichofthecircuits
below is correctly connécted?

|
o :
@) *) | \
v I‘l : =N

®)
- | 47.
© ™
>
MWW
®

.

Anammeterhas avery lowresistance sothat

itcan be placed
(A) inparallel with acomponentand not
' affect the circuit

(B) in series with a component and not
affect the circuit

(C) inparallel witha componentand the
ammeter does not heat up

o in series with a component and the

ammeter does not heatup

Itemn 47 refers to the diagram below of the
cross-section of adry cell.

Which of the following is correct?

Qiscarbon, Ris zine.

P is copper oxide, Q is carbon.

Risiron, S isammonium chloride.

S is sulphuric acid, P is manganese
dioxide.

GO ON TO THE NEXT PAGE
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48.

49.

12 -

Item 48 refers to the following symbols. - 50.

;%

b

Iv.

—r——
—

Y

Which of the symbols represents thg AND
gate? - S

@ 1
®B) I
© m .

@

The following graphs show four ways in

which the current in aresistor may vary with ~ 51.

time. Which graph BEST represents the
current in the resistor when connected in
series with adiode and asource of alternating
current?

Current

N AAAAN
Time

Current

S AWAT
Time

Current

© 0 Time

Current

® °Q_UQT:.

NN S NN SNNNNN

.A-

Two light, aluminium spheres A and B are
suspended by insulating threads. If they come
to rest as shown in the diagram, the force
keeping them apartis

. {A) gravitational force

(B) electrostatic force
(© magnetic force
(D)  centripetal force

The radioactive decay of anisotope of lead is

_ represented by the equation

214 py,

a : ]
—_— Bi + e
82 |

b -1

The values of a and b are respectively

a b
(A) 214 81
B) 214 83
© 215 82
) 215 .83

GOONTOTHENEXTPAGE -
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53.

54.

13-

Which ofthe following are definitions of the
term ‘half-life’ of radioactive nuclide?

1 The time taken for the activityofany
givesampletofalltohalfitsoriginal
value.

II. The time taken for half the nuclei
present in any given sample. to
decay.

I. Half the average number of
disintegrations persecond.

(A) Tand Honly
(B) Tand Il only
(&) I and I only
(D) [, and II1

Which of the following isanisotopeof '2 X ?

b
o

(A) 35X
(B) X
© X
Dy 13X

Anisotope of zinchasanuclide whichcanbe
represented as § Zn . The number of elec-

trons in a neutral zinc atom s

A 20
B
< o
Dy %4

55.

56.

The graph below shows how thee.m.f. at the
output of an a.c. generator varies with time.

e.m.f./V
4

If the frequency of this waveformis doubled
which of the following graphsis produced?

(A) emf/V

(B) em.t/V
4
A
(C) emf/V
4

D) emdSV

0 0.2\/0.1 /s
In which of the following devices is a
commutator used?

(A) Transformers

(B) a.c. generators

) d.c. motors

(D) Movingcoil microphones
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57.

58.

- 14-

The Rutherford model of the atom suggests ~ 59.

that an atom consists of a

(A) solid mass of protons and electrons
(B) nucleus of protons only withorbiting
glectrons

(O nucleus ofequal numbers of neutrons -

and electrons with orbiting protons
(D) nucleus of protons and neutrons with
orbitingelectrons

Itis possible to write the symbol for acertain

particle xas | x. This particle is a/an

"
o

(A) electron .
(B) neutron

- (G proton *+,60.

(D) alphaparticle

e

A neutral atom of Argon contains 18 protons
and 20 neutrons. Which of the following
statements concerning the atom is/are true?

I Its mass (nucleon) numberis 38.
iI. [thas 20electrons in orbit about the
nucleus.
- IIL Itis anisotope of the nuclide which

has a mass {nucleon) number of40
and an atomic (proton) number of
18.

(A) Ionly.

(B) IandIlonly
Q) land I only
(D) I, 1T and III

Radiation coming from aradioactive source
was deflected by amagnetic field and it was
stopped by a few millimetres of air. The
radiation was

(A) neutrons

(B) gammarays
(O beta-particles
(%)) alpha-particles

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

S
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CSEC Physics June 2006 P1

-2

1. The base unit of temperature of the S.I.

systemisthe

(A)  degreeCelsius

(B) degree Fahrenheit

<) Kelvin

(D)  degreecentigrade
2. If force = mass x acceleration, the unit of

force could be written

A
B)
©
(D)

kgims?
kgmts?
kgmts?
kg ms?

Which of the following measurements has
three significant figures?

{A)  0.0293kg

(B) 09%4A
© 5321V
(D) 1042m
Rod
] T T | T

Scm 6 cm 7 em 8em

The diagram above shows a rod and a
centimetre rule measuring its length. Theleft
endoftherod (not shown)isat the zero mark
of the rule. The length ofthe rod should be
writtenas

(A) 7em
(B) 7.0cm
€ 7.00cm
(D) 6.97cm

01238010/F 2006

Which ofthe fol iowing remains unchanged
with an increase in temperature?

(A}  Density

(B) Mass

© Relative Density
(D)  Volume

Item 6 refers tothe diagram below.

¥4

e

@
'
'
1
i
i
1
i

R

Q

When x=0, the value of y is

Ay Q
By S
< bp
() PR

Which ofthe following will be constant, ifa
constant net force isapplied toa body?

(A)  Velocity

(B) Kineticenergy
(C)  Momentum
(D)  Acceleration

Thenewton-metreistheunitusedtomeasure
(A) force
(B) momentum

©) momentofaforce
(D) power

GOONTO THENEXT PAGE
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1
4

7

F/N

w

Thediagram aboveshowsasimpie force (F )y
extension (x) graph foralightspring. Which
ofthe following statements would be true?

[ The elastic limit of the spring was
exceeded.
i Thespring obeyed Hooke’slawover
itsentireextension.
Iil. The force per unit extension in the

elasticregion was7.5Ncm'.

(A) Tonly

(B) Iand il only
(&)} Tand Hlonly
() L HandlI

01238010/F2006

Thediagramsbelow,drawntoscale, represent
two forces, S and T, actingat O, Inwhichof
the following isthe resultant inthedirection,
OX?

) 2
0 ——————- X
T
®)
©)
®)

GOONTO THENEXTPAGE
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11.

12.

13.

Item 11 referstothe following velocity-time
graph which shows a ball being thrown
vertically upwards from the ground.

Velocity m/s

-30 P

The point, X, on the graph shows when the
ballis

(A) atits highestpoint above the ground
(B) atrestonthe ground

©) just about to be thrown upwards
(D) onitsway downwards

A falling raindrop reaches aconstant speed
when

(A) thereisnonetforceactingonit

B) the pull ofthe earthonthe raindropis
equalto the weightoftheraindrop

() the upthrust due to the airis at a

) the air surrounding the raindrop
becomes saturated with water

vapour

Ifanobjectismoving along asurface witha
constant acceleration, the net forceactingon
theobjectis

(A) zero

(B) constant
(O increasing
(D) decreasing

01238010/F2006

14.

15.

16.

17.

A glassmarble, X, moving withaspeed of6

m s, collides ‘headon’ with an identical
stationary glass marble, Y. What is the
velocity of Y aftercollision, assuming that X
is broughttorest?

(A) Zero

(B) 3ms!
< 6ms’!
(D) 12Zms?

The rate of which of the following will
determine the powerofamachine?

I Doing-woﬂ<
It Convertingenergy
fIL. Changing temperature

(A) fonly

(B) iifoniy

<) Tand {Tonly
(D) I, Iand I

Which of the following implements is/are
designedtotakeadvantageofalarge moment
provided by arelatively small force?

I Clawhammer

I1. Crowbar
1. Pairoftweezers
Iv. Pairof wirecutters

(A) {lfonly

(B) TandIVonly
(Cy  LIlandllonly
(D) I,Iiand IVonly

Theupthrustexperienced by asolidimmersed
inaliquidisequaltothe

(A) massofthesolid

(B) volumeofthe liquid displaced
© weightoftheliquid displaced
D) density ofthe liquid

GOONTOTHENEXTPAGE
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i8.

The diagram above shows a hydroelectric
dam. The pressure on the dam at point X

dependsonthe
(A) depth of the water
B volume of water held by thedam

) mass of water held back by thedam
(D) length ofthereservoir
19. A bubble ofgasrises to the surface ofa soft

drink. Thisisbecause the

A)
(B)
©

(D3

upthrustonthebubble is greaterthan
the weightofthe bubble

upthrustonthebubble is greaterthan
the weight of waterisdisplaces

weight of water displaced by the
bubble is less than the weight of
thebubble

density of the gasis greaterthanthe
density ofthedrink

20. Which ofthe following isthe MOS T suitable
- range foraclinical thermometer?

A)
(B)
©
(D)

0°Cto44°C
10°Cto110°C
35°Cto100°C
35°Cto44°C

01238010/F2006

22,

/-—-—-— Merecury peliet
7
— N o Water bath
- - Air column
P — Capillary tube
\J
Heat

The diagram above shows an air column
trapped inacapillary tube by amercury peliet.
When the temperature of the water bath is
raised, what happens to the volume and
pressure of the trapped air?

(A) Volumeincreases, pressure remains
constant.

(B) Volume increases, pressure
increases.

(C) Volumeremains constant, pressure
remainsconstant.

(D) Volumeremains constant, pressure
increases.

Theheat capacity of abody depends on

(A) itsmassand the specific heatcapacity
ofthe material

(B) itsmassand thetemperaturechange

‘ thebody undergoes

© the density and temperature of the
material

(D)  the density and expansivity of the
material

GOONTO THENEXT PAGE
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23. Somemolten naphthaleneat 100°Cisallowed 24.

to cool down at room temperature. If
naphthalene has a melting point of 80°C,
which ofthe following BESTrepresents the
coolingcurve?

&°C

3
A 160
w 1 \
25.

6/°C
100
®) 80

ffmin
6/°C :
100 4
® g \
26.
t/min
0/°C 4
100
(€) 80
Jmin 27.

t/min

01238010/F 2006

The specific latent heat of vapourization of
wateristheenergy requiredtochange [ kgof
water at

{(A) 0°Ctosteamat 100°C

(B) 99 9°Ctosteamat 100.1°C
© 100 °C to steamn at 100 °C
({)] 0°Ctoiceat°C

Anelectrickettle full of wateris plugged into
theelectrical mains supply. The processby
which heat travelsthrough the wateris

{A) ¢lectrification
{B)  evaporation
(C) convection
(D) radiation

In which of'the following is conduction the
mainmethod ofenergy transfer?

(A) Food heated inamicrowaveoven

(B) Energy transferred from the sunto
earth

) Food beingcooked on a barbecue

[{9)] Food being cooked in a pot on an

electricstove

Which of the following phenomena are

exhibited by light waves?
I Refraction

If. = Diffraction

I Interference

{(A) [and Honly
(B) fand Hionly
) ITand I only
D) i, fand Il

GOONTOTHENEXTPAGE
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28.

29.

-7-

Which ofthe following isthe correct relation 30.

between the wavelength, 4, speed, v, and

frequency, £, ofa wave?
(A r=p
A
® ==
v
©cy = 3 31
f
A==
) 5
X Y
32.
The figureabove shows awavefrontaboutto
reachareflecting surface XY. Which ofthe
following wouldrepresentthe wavefront after
reflection?
@w L e
X Y
B Y - v o e e o -
B = > 33.
\\ ’
© L L e
X Y
™ ¢ -

01238010/F 2006 S

Whenever there is complete destructive
interference between two coherent wave
trains, the waves must be

(A) inphase

(B)  outofphaseby halfofawavelength

©) outofphase by one wavelength

(D)  out of phase by a quarter of a
wavelength

Whichofthe following statements aboutsound
is NOT correct?

(A) Sound is transmitted as transverse

waves.
(B) Sound may be produced by vibrating
- systems.
(&) Sound does not travel through a
vacuum.

D) Sound travels more slowly thanlight.

In which of the following are the
electromagnetic waves written in order of
increasing frequency, starting with the
fowest?

(A) Xrays, ultraviolet, infrared, radio
(B) Xrays, infrared, ultraviolet, radio
© Radio, xrays, infrared, ultraviolet
(D) Radio, infrared, ultraviolet, xrays

Which ofthe followingisthe reason why the
diffraction of lightis NOT usually observed?

(A) Itswavelength istoo small.
B) Its frequency istoo high.
<) ltsspeed istoo high.

(D) Its wavelengthistoolarge.

GOONTOTHENEXTPAGE


Dad
Rectangle

Dad
Rectangle

Dad
Rectangle


34.

35.

- 36.

Upon which of the following would the
position of an image formed by a plane
mirrordepend?

L Distance of the observer from the
mirror
Il Distance ofthe object from the mirror
L. Angleatwhichthe imageis viewed
(A) fonly
(B)  Ilonly

< Ifand il only
(D) I, land HI

The above diagram represents a thin
converging lens, L, witha principal axis GL.
FListhe focal lengthofthelensand GF=FL.
Where should an object be placed so as to
produce a virtual magnified image?

A AtG

B) Tothelefiof G
(9] BetweenF and G
(D) BetweenLand F

Which of the following can produce a
diminished virtual image ofareal object?

L A planemirror
IL Adiverging lens
I Aconverging lens

(A) Tonly

(B) fonly

{C) 1land lllonly
(D) I iland IH

01238010/F 2006

Plane mirror

Obje/

mediagmmaboverepresentsanobjectplaoed
in front of a plane mirror. Which of the
following BEST represents the image

produced by the plane mirror?
@A) \
(B) | \
© /
) /
GOONTOTHENEXT PAGE
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38.

39.

Whichofthe following diagramsrepresents
the electric field existing between two
oppositely charged point charges?

(&) +

(B) | o

| @ @
i

©) %

Y

.
f

(D) +

J
3

Which of the following is NOT one of the
ways in which the strength of the magnetic
field near a solenoid (long coil) carrying a
current can be increased?

(A) Increasing theresistance ofthe coil

(B) Increasing thecurrentin thecoil

() Increasing the number of turns per
unitlengthofthecoil

(D) Placingasoftiron coreinside thecoil

01238010/F2006 -

Whichofthe following relationships between
electrical quantitiesis correct?

(A) V=PI
(B) R=VI
_E
© @-= y
D) E=VI

Thecircuitdiagramsbelow show fourdifferent
waysin whichanammeter, a variableresistor,
a voltmeter and a filament lamp may be
connectedtoad.c. supply. The polaritiesof
the meters are marked. In which circuit
would themeters givereadings which would
enable youtodeterminetheresistance ofthe
filament lamp? /

(a) [+

®) I
o 45?
RNy
© I
.
D) /g ‘%
.

GOONTOTHENEXTPAGE
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42.

~10-

E
il
i

K1
P R

Thefigureaboveshowsacell E,adiode Pand

aresistor, R, connected inseries. The current
~ through Ris BEST illustrated by which ofthe

following graphs? ’

(A) LA}

is
(B) A}

s
(C) UAjh

s
D) IA}

ds

01238010/F 2006

43.

44.

45.

46.

Therefractiveindex ofatransparentmedium
withacritical angle, ¢, for light travelling from
themediumtoairis

A)

(B)

©

(0

i
c

90°

sinc

sin90°
sinc

sinc

Which of the following appliances would
require the fuse with the largestrating?

(A)
(B)
©
D)

Akettlemarked 1 500 W, 120V
A freezermarked 400 W, 120V
Anironmarked 1 000 W,240V
A stovemarked 10000 W, 240V

O O O ©

D1

3O

ONONO

In the diagram above, a piece of rubber
magnet from arefrigerator issurrounded by
plotting compasses. Therubbermagnethas

(A)
B
©
(D)

polesatthe ends
poles atthe centre
polesatthe sides
nopoles

Steel is NOT suitable for use in an
electromagnetbecauseit

(A)
(B)
©
D)

istoodifficultto magnetise
retains magnetism too well
loses itsmagnetismtoo easily
containstoo many domains

GO ONTO THE NEXT PAGE
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47. 49.  Thediagram belowrepresentsastraight wire
carrying acurrent into the plane ofthe paper.

Two permanent

j N P S
magnets
I
Parallel wires carrying
equal currents in the Which of the following diagrams BEST
sante:direction futo representsthe magnetic field around the wire?
the paper
. (A) \‘__,/(
o FEa
O—
Current flowing /_-—\‘
in a solenoid
B)
Iii
Which of the diagrams above correctly
illustrate(s) the magnetic fields created as
shown?
{(A) fonly ©

(B) fand llonly
© Hand IITonly
(D) I,Iland Il

48. Rectification can BESTbedonebyusinga
)

(A)  transformer
B) capacitor @

(C) transistor

(D)  diode
A 2 -
S P
res
P

50. The diagram above shows a typical relay.
Thepart, labelled P, mustbe made of

(A) ron

(B)  copper

(C)  plastic

(D) brass
GOONTOTHENEXTPAGE

01238010/F2006


Dad
Rectangle

Dad
Rectangle

Dad
Rectangle


51.

-12-

A flexible wire lies horizontal between the
poles of a strong magnet as shown in the
diagramabove. Whentheswitch, X, isclosed

the wiremoves

(A) downwards

(B8) upwards

C) towards the north pole

(D) towards the south pole
52. [tispossibleto induceavoltageinawirecoil

by the use of a

(A)  steadymagnetic field

(B) positively charged rod

(C) negatively charged rod

(D)  changingmagneticfield

53: Which of the following statements about
alternating currentistrue?

A)
(B)

©
)

Itcan be changed into directcurrent
by atransformer.

It can be rectified by using a
semiconductor diode.

It can be used torecharge a battery.

[tisusedtotransmitelectrical energy
because ofits high frequency.

01238010/F 2006

54.

5s.

For a simple a.c. generator, which of the
following graphs will be produced by two
complete rotations ofthe armature?

(A)

B

©

D)

4

e.m.f, /\ .

No. of
rotations

U ' No. of
rotations

+}

e.m.f /-\ [\ -
U U No. of
rotations

ENAWANAWN
U U \Ubeo

rotations

No practical transformeris 100%efficient.
Which ofthe following cause energy losses?

L.
I

1L

(A)
(B)
©
(D)

Theresistance of the coilsofwire

Magnetization and demagnetization
ofthecore

Eddy currentsin thecore

fand ITonly
Tand Hlonly
Handlllonly
I, [Tand III

GOONTOTHENEXTPAGE
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57.

58.

The basic constituents ofall matter are

(A) protons, neutrons, electrons
(B) solids, liquids, gases

<) elements, compounds, mixtures
(D) o, 3, Yradiations

Whichof'the following isNOT affected by an
electric field?

(A)  Alphaparticle
(B) Beta particle
(C) Neutron

D) Electron

Which of the following would be possible
symbols foran isotope of nuclide represented

A
by zX ?
A -2
I X
z
AX
TL %.4
A +2
T, . &
(A) Tonly
B) Honty
C) Hlontly

() fandilionly

01238010/F 2006

60.

The numberofradioactivenuclei presentir
sample attimet=0isN_.

Which of the following graphs BES
represents the variation with time of tt
number, N, ofundecayed nuclei present?

(A N
ND
' 0

time

(B) N A '
NZ‘
¥ time
(& N
%L
L time
D)

.

0 time
Whichofthe following scientistsdiscovered
therelationship E=mc??

(A) Marie Curie
(B) Isaac Newton
(©) AlbertEinstein
(D) J.J. Thompson

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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Which of the following is an S base unit?

(A)  Ampere
B) Volt
© Om
(D)  Coulomb

To measure the external diameter of a
measuring cylinder most accurately one
shouldusea

(A)  tapemeasure

(B) metrerule

© length ofstring

(D)  pairofverniercallipers

Whenused in frontofaunitthe prefix ‘mega’
means

@ 10
®) 10
© 10
® 10°

Whichofthe following istrueabout the period
ofasimple pendulum?

A) It increases with the length of th
pendulum :

B) Itisdependentonthe massofthebob

© Itchanges with the volume ofthebob

(D) It decreases with decreasing
amplitude

Item S refers to the diagram below.

Hy

Q

When x =0, the value of y is

@& Q
® S
© P
®) PR

Which of the following is a fundamental
quantity?

(A)  Density

(B) Mass

(C)  Relativedensity
D) Volume

Which of the following is NOT a derived
quantity?

(A)  Energy
B) Force
(C)  Charge

D) Current
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A coconut falls from a tree. Which of the
velocity/time graphs below BEST represents
itsmotion, ifair resistance is neglected?

10.

(A)

(B)

- ©

D)

A
v

0 t

12.

Anexample of avector quantity is

(A) electricalresistance
(B)  heatcapacity

(©)  density

(D)  displacement

On which ofthe following doesthe pressure
atapointinaliquid depend?

I. Density ofthe liquid
IL Depth from the surface
I11. Area of the cross-section of the
container
(A) Ionly
(B) Ionly
© Iand Il only
D) I, 11 and 111

Which of the following is the unit of

momentum?
(A) ms’!

. ® kgms'
©) kgms?
D) Ns

A bus, with luggage loaded on top, is more
likely totip over when rounding acomerthan
the same bus without the luggage. The
reason forthis is that the luggage

13.

To which of the following types of energy
doesacar, travelling onalevel road, convert
its kinetic energy when it slows down and

(A) increases the weight ofthe bus

B) raisesthe centre of gravity ofthebus

© lowers the centre of gravity of the
bus

D) increases the momentum ofthe bus

stops, using itsbrakes?
I Thermal
I Potential
I Gravitational
(A) Ionly
3B) only
(&)} Iand I only
D) Iand I only

N i Y TN T TY R TYS N P w4 e
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14.

15.

16.

A single force, which can replace and have
the same effect astwo or more forces acting
together, isknown asthe

(A)  resultant
(B)  equilibrant
© moment
(D)  vector

A balloon full of hydrogen accelerates
upwards in air. Which of the following
statements would be true?

I Thehydrogen hasnoweight.
1.  The hydrogen exerts a resultant
upward force on the balloon.
1. Theweightofairdisplacedis greater
than the weight of the hydrogen-

filledballoon.
(A)  Tonly
(B) Honly
© I only

(D) andIIonly

Therate of which ofthe following determines
the power of amachine?

L Doing work
I1. Convertingenergy
III. Changing temperature

(A) lonly

(B) lonly

© Iand IIonly
D) LHandIll

17.

18.

The rate of which of the following isNOT
true about the moment of a force?

(A) It is measured in units of
newtonmetres.

(B)  Itisthe amount of force needed to
keepabody turning.

(C) ltistheturningeffectthataforcehas
whenitactsonabody.

(D) Itisthe product of a force and the
perpendiculardistance ofitsline of
action fromapoint.

Item 18 referstothe following diagram

0=100

X, Y and Z are three balls of equal mass
whose centreslieinastraightline. Yand Z
aretouching oneanother. X, travelling witha
velocity of vms?, hitson Y. Assumingthat
the spheres are perfectly elastic, the resultant
motionafter impact will be that

(A) X, YandZallmoveontogether, with
velocity vm s?!

(B) X and Y bothremain stationary while
Z moves on with a velocity of v
m s’

© X, Y and Z remain stationary

(D)  Xremainsstationary whileY andZ

moveon together, with velocity of
vms’!

GOON TO THENEXT PAGE
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20.

-5-

Which of the following BEST explains 21.

Brownian motion of smoke particles in air?

(A)  Theintense beam oflight causesthe
smoke particlesto vibrate.

B) Smoke particles are colliding with
eachother.

(©)  Convectioncurrentsof air cause the
vibration of smoke particles.

(D)  The air molecules are moving and
colliding with the smoke particles.

In the pressure law, which of the following
wouldbe true?

I Ratio of pressure to Kelvin
temperature is constant.

IL. Volumeisconstant.

HI. Pressureis constant.

(A) Ionly

B) ° Ilonly

© IandIlonly
D) LOandIll

22.

Which of the following diagrams BEST
illustrates convection currentsinaliquid?

A

(B)

©

®)

"N

Bunsen burner

Pale]

N~ w/

Bunsen burner

Bunsen burner

1

Bunsen burner

In a thermocouple thermometer, which

thermometric property isused?

(A) Variation of electrical resistance

(B)  Expansionofmetals

© Emission of electrons from a hot
metal surface

D) Production ofacurrentatthe junction

ofunlikemetals

OO TAATTIN RITWV T Ty A
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23.

24.

25.

26.

-6-

A gasismucheasiertocompressthanasolid ~ 27.

or liquid because the gasmolecules

(A) are very numerous

(B) arearranged randomly

© aremoving very rapidly

(D)  haveno forcesbetweenthem

Which ofthe following would be the unitof
the heat capacity of an object?

@ J

B) Jkg!
© K
®) Jkg'K?

Which ofthe following istrue of evaporation?

(A)  Itoccurs throughout a liquid at no
definitetemperature.

(B) It occurs atthe surface ofaliquid at
nodefinite temperature.

(©)  ltoccursatthesurfaceofaliquid at
adefinite temperature.

(D) It occurs throughout a liquid at a
definite temperature.

28.

When the volume of fixed mass ofa gas is
reduced at a constant temperature, the
average speed of the molecules

(A)  remainsthe sameasthetemperature
doesnotchange

(B) increasesasthe moleculeshave less
space in whichtomove

© increases as the molecules hiteach
othermoreoften

(D) decreases asthemoleculeshave less
space in whichtomove

The figure above shows a piece of ice
wrapped in copper gauze and submerged in
aglasstesttube of water. The water, when
heated at the top, boils longbeforetheiceis
melted. The MAIN reason for this is that

(A) the test tube is a poor conductor of
heat

B copper isagood conductor ofheat

()] ice is less dense that water

(D)  waterisapoorconductorofheat

Whichofthe following scientistsprovided the
evidence which ledtothe abandoning of the

calorictheory ofheat?
L. Newton
I1. Boyle
ML Rumford

(A) [Tlonly

(B) Honly

© Tand Il only
D) IlandHionly

COONTOTHENEXTPAGE
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30.
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Which ofthe following statements would be
true?

L. Thermal radiation 1is an
electromagneticradiation.
IL Bluelighthasalonger wave-length
than infrared radiation.
IML The velocity of X-raysisthe sameas
the velocity oflight.

(A) landIionly
(B) Iand Il only
© ITand I only
D I, I and ITII

VAVAVAVA

The figure above shows the profile of awater
wave. Usingthe same scale, which diagram
below represents a wave TWICE the
frequency and HALF the amplitude in the
same tank of water? '

(A \/\/\

VWA

D A\ NANNANAN

31.

32.

33.

34.

Inalongitudinal wave, the particles

(A) remain stationary

(B)  moveforward with the speedofthe
wave

(C) move backwards and forwards
parallel tothe direction oftravel of
thewave

D) move from side to side, perpen-
diculartothe direction oftravel of
thewave

Plane water waves which travel from deep
water to shallow water

(A)  arediffracted
B) increasetheir speed

© undergoachangein frequency
(D)  undergoachangeinwave-length

Which ofthe following statements would be
true?

I. A note of frequency 512 Hz has a
higherpitch thanone of frequency
256Hz.

I1. A high pitched note travels faster
than alow pitched note.

IIL If the pitch of a note is increased
then the periodic time of the
vibrationsisalso increased.

(A)  Ionly

B) IandITonly
© Iand IIl only
D) I1and 1 only

Which of the following statements about
waves istrue?

(A) Only transverse waves undergo
reflection.

3B) Longitudinal wavesdonotundergo
refraction, butmay bereflected.

© Diffraction can only take place with
lightwaves.

D) All waves undergo reflection,
refraction and diffraction.

P e R et
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35.

36.

Which ofthe following would be true about
the image formed by aplane mirror?

L. Itis virtual.
IL. Itislaterally inverted.
1. Itismagnified.

(A) Tonly

B Iand Il only
© [Tand [l only
(D) I, Hand IIT

Thecritical angle of glassis42°. Whichofthe
following diagrams correctly shows the path
of a ray of light through a triangular glass

prism?

Gy

®)

©

®)

37.

38.

39.

40.

The image on the film ofa camera is usually

(A)  inverted,diminished, real
(B)  inverted,diminished, virtual
(C)  upright,diminished, real
(D)  upright,magnified, real

Aray, XY, entersarectangular glassblock as
shown in the diagram below. Along which
direction will theray emerge?

X

e

> @)
B \@ MO

When looking intoaperiscopethe image seen
is

(A) upsidedown

(B)  virtual

© laterally inverted
(b)) largerthan the object

In the human eye, most refraction occurs at
the

(A)  air/comeaboundary

3B) aqueoushumour/lensboundary
(©)  aqueoushumour/comeaboundary
(D)  retina

GOONTOTHENEXT PAGE
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41.

42.

43.

-+——— Converging lens
— ®
Focal point F
x .
© &) x
x D)

Inthe diagram above, the incident rays of light are parallel. Where will the image ofthe object be

formed?
* Which of the following gives the correct 44.

international colour code for wiring aplug?

LIVE NEUTRAL EARTH

(A) Brown Blue Green/yellow
(B) Red Blue Green

(©) Ble Green/yellow Brown
(D) Green Brown Blue

The force on a current-carrying conductor in
amagnetic field could be doubled by

A)
(B)

©
D)

halvingthefield strength

reducing the current by a factor of
two

increasing the current by a factor of
two

doublingthediameteroftheconductor

A positively charged particle, X, ismoving at
high speed in the direction indicated in the
diagram above. In which direction will the
magnetic field deflect the particle?

(A) Upward
®B) Tothe left
© Downward
(D) Totheright

GOONTOTHENEYTPAME
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45.

46.

47.

-10 -

A plastic rod, P, is rubbed with cloth, Q. P
becomespositively charged. Thisisbecause

A)
B)
©
D)

protons flowed from Qto P
protons flowed from Pto Q
electrons flowed from Qto P
electrons flowed from Pto Q

A fuseisused in a circuit to

(A)
®)
(&)
(9))

Which of the following circuit symbols-

reduce the effect of the battery
preventthe flow of excessivecurrent
bridge agap in the circuit

actasan insulator

represents a fuse?
@» P

(B) —O><0O—

© —O—
o -

48.

49.

K —

E
|

P R

The figureabove showsacell, E,adiode, P,
and a resistor, R, connected in series. The
current through R is BEST illustrated by
which ofthe following graphs?

A)

®)

©

D)

ra)

Us

rva)

AWA

Us
rat

tls
At

tls

Whichofthe following is MOST suitable for
the core of an electro-magnet?

(A)
(B)
©
®)

Copper
Steel
Carbon
Softiron

GOONTO THENEXTPAGE
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50.

51.

52.

-11-

Rectification can BESTbedone by usinga

(A) transformer

B) capacitor
© transistor
(D)  diode

Item 51 referstothe following diagram.

J
I i
P Q.
M\
N/
The current inwire Pis 0.9 A. The current
inwireQis
(A) 0A
(B) 0.8A
©) 09A
D) 1.0A
Which ofthe following graphs illustrates an
ALTERNATING - current?
Current
(A) avaVWale
Time
Current
(B) Y Y Y YO
0 Time
Current
r\_/ S\
(&)
0 Time
Current
®) NEEEERNE
: L] LJ L Time

53.

54.

55.

An electromagnet consists of insulated w ire
wrapped around an iron core.
It works because

(A) ironisagood electrical conductor

B) amagnetic field is produced inside
thecoil

© anelectricfieldisproducedinside the
coil

D) ironis alwaysmagnetised

The electric power supplied tohomes and to
factories is alternating rather than direct
because

(A)  the use of a.c. reduces electrical
hazards

B a.c. voltages can be stepped up or
down usingatransformer

© a.c. enables a wider variety of
appliancestobe used

(D) a.c. power lines are less likely to be
struck by lightningthand.c. power
lines

14 C (Carbon 14) decaysinaccordancewith

the equation lgC - I%N + X. The
emissionXisa/an

(A)  betaparticle
B) proton
© alphaparticle
(D)  gammaray

L NRTTOTIITNANITIV T yAa My

e e i
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1 2 3 4 5 ¢
‘Time/days
The activity of aradioactive substance was

measuredat suitable intervals overaperiod of
daysand its radioactive decay curve plotted.

Thehalflife,in days, is
Aa 1

B 2

© 3

(D) 4

Which of the following would be possible =~ 58.  Radioactivity takes place in an atom as a
symbols foran isotope of nuclide presented resultof
by 7X? (A)  nuclearinstability
B) achemical reaction
© exposureto excess heat
A2y (D)  excessstressontheatom
L z
AX 59. Several different types of emissions were
1L 2 directed at right angles to a magnetic field,
and emerged undeflected. The emissions
consisted of
A +2 X
HI. , (A) anelectronbeam
' (B) alpha-particles
: © beta-particles
(A)  Tlonly (D) gamma-ays
(B) Ml only :
© Honly
(D)  Tandllonly 60.  Which of the following statements about a
protonis NOT correct?
Activity ‘r (A) It is a hydrogen atom minus an
400 - electron.
B) It has the same mass as that of an
300 ' electron.
© Ithas amass about 2 000 times that
200 ofanelectron.
(D) It has a charge equal in size but
100 opposite in sign to that of an
electron.
0

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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CSEC Physics June 2008 P1

i. The symbol for the unit for themoment ofa
forceis
(A) N
(B) Nm
© kgms'!
D) ms?
2. If force = mass x acceleration, the unit of

force could be written

(A)
(B)
©
D)

kg'ms?
kgm's?
kg'mts?
kgms?

3. 3.1415926 expressed to TWO significant

figuresis
7y) 3.1
®B) 3.14
©) 32
O 3
4. Anobjectofmass, m,isattached toaspring

balance and its weight, w, recorded. What
will be the resultifthe objectis taken to the

moon and weighed there?

(A) Mass = m; weight greaterthan w
{(B) Mass = m; weight less than w
© Mass greater than m; weight=w
(D)  Masslessthanm; weight=w

S Which of the following has NO units?

(A)

—  (B)
- ©

)

Velocity
Relativedensity
Energy

Momentum

-2

Item 6 refersto the diagram below.

vi

7

) R

11

When x =0, the value éf yis

» Q
® S
© P
O PR

Item 7 refers to the foliowing diagram which
showstwo higheraluminium spheres A and B
suspended by insulatingthreads.

DONOUOSOINNN NNANNNYN

§
i
{
I
I
|
i
{
i
§
i
§

H B

If the spheres come to rest as shown in the
diagram, the force keepingthem apartisthe

{A)  gravitationai force
B) electrostatic force
© magnetic force
(D) centripetal force
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Whichofthefollowing isNOTaway inwhich
thecentre of gravity ofabody may be defined?

A)
(B)
©
D)

Thepointatwhichthepullof gravity
appears to act

The pointthrough which the resultant
force of gravity always passes

The point where the whole weightof
the body is concentrated

The point of application of the
resultant force due to the earth’s
attraction

Item 9 referstothe following diagrams which
depictsome simple machines.

11

hair

"%

Tweezers used for

puliing out hair

=

Wheelharrow

A Inwhich of these machines would the effort
applied be LESS than the load?

(A)
(B)
(©)
(D)

I and II only

I and IV only
II and III only
Il and IV only

16.

11.

A scalarquantity has

(A) magnitudeonly

(B) directiononly

{C) magnitude anddirection
(D)  weightonly

A body initially moving at aconstantspeed i
broughttorestatauniformrate. Which ofthe
speed/timegraphs below indicatesthe motior

ofthe body?
A
(A) Speed
9 Time
&
(B) /————‘
Time
&
Time
A
D) Speed |,
— ) Time
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(B)      I and IV only
(C)      II and III only
(D)      II and IV only


12. Twosmoothspheres, A and B, collide head- 15.  In which of the following is the quantity

on. Which ofthe foilowing statements is/are CORRECTLY paired with itsunit?
true? ) o
uanti Unit

1. 77 "The momentum of A is the same -

aftercollision asit was before. (A) Mass Newton
i1 The momentum of B is the same E(B:; Igfoment off foree :e;ton perinee
’ g . nergy ewton metre

aftercollision as it was before. (D) Work done Newion permetre

III. _ Thetotal momentumof A and B is
the same after collision as it was

before.
‘ 16. Whichof the following givestheefficiency of
A) fonly a machine?
(B) Hlonly
(C)  HandIIonly (A) istance moved b x  100%
(D) LilandIlI Effort x Distance moved by Load 1
(B) LoadxDistancemovedbyload x 100%
13. A car is moving on a circular track with Effort x Distance moved by Effort 1
constant speed. Which of the following
statements about the car would be true? (C)  Effort x Distance moved by Effort x  100%
Load x Distance moved by Load 1

L Itisexperiencingaforcetowardsthe

centre ofthe circle. D) x 100%
IL Itismoving with uniform velocity. 1
I Ithasan acceleration.
(A) Tonly 17. A large heavy parcel is tied with a string. It
(B) landIlonly ' isless painful forapersonto pick up theparcel
(C) Iandlilonly ifacloth is wrapped around the string. This
D) I, [Tand III isbecause thecloth

(A)  exertsless forceonthe fingers
(B)  reducesthetensioninthe string
14, A glassmarble, X, moving withaspeedof 6 © makes the parcel lighter
ms™, collides head-on with an identical (D) reducesthe pressure on the fingers
stationary glass marble, Y. What is the
velocity of Y after collision assuming that X

is broughttorest? 18. Apieceofstring istiedontoa smallstone and
_— ' the stone isthensuspended, totally immersed,

(A) 0 ms™ inwater. Thetension in the string will be

B) 3 ms™!

© 6 ms™ A) zero

D) i2ms?! B) equal tothe weight ofthe stone

(9} less than the weight ofthe stone
(D)  morethanthe weightofthe stone
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18.

20.

21.

22.

A solidobject, X, floats inmercury and sinks
in water. A solid object, Y, floats in both
mercury and water.

‘Which of the following statements is true
aboutXand Y?

(A) XislessdensethanY.

(B) Xand Y are both denserthan water.

(©) X and Y are both denser than
mercury.

(D) X ismoredensethan Y.

Absolute zero isthe temperature at which

(A) airchangestoaliquid

B) agas would exert no pressure

© all substances contract to zero volume
(D) gas molecules move at a constant

speed

A pressureofafixed massofgasis Pand its
volumeis ¥. Whatisthe new volume ifthe
pressure is increased to 27 at constant

temperatures?

A V¥
2
B ¥
4
(C) V
o 2

The heat capacity ofabody depends on

A) itsmassand the specific heat capacity

. ofthematerial
(B) itsmassand the temperaturechange
the body undergoes
(&) the density and temperature of the
material

(D)  the density and expansivity of the
material

Somemoltennaphthaleneat 100°Cisallower
to cool down to room temperature. [
naphthalene has a melting point of 80 °C
whichofthe following BES T represents the

‘coolingcurve?
a/°cC
A 190
v ¥ \
#min
&°C
100
t/min
%°C, ’
106
© g L_\
Ymin
8/°C
100
@) s \\
t/min

The specific latent heat of vapourization of
water isthe energy requiredtochange 1 kgof
waterat

(A) 0°Ctosteamat 100°C

B) 99.9°Ctosteamat 100.1 °C
© 100°Ctosteam at 100°C
D) 0°Ctoiceat0°C
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26.

27.

Whichofthe following arereasonswhy ahot
liquid, placed inadouble-walled vacuum flask,
retainsits heat foralong time?

L Evacuatedspace betweenthe double
walls reduces the loss of heat by
conduction.

I Silverinnerwallsreduce the loss of
heatby radiation.

[Il.  The silvered outer wall helps to
absorb heat from thesurroundings.

(A) landlionly
B8) fandillonly
© [land [T only
(D) L landIlI

In which ofthe following is conduction the
MAIN method of energy transfer?

{A) Food heated inamicrowave oven

(B) Energy transferred from the sun to
earth

© Food beingcooked onabarbecue

D) Food being cooked in a pot on an
electricstove

Which of the following waves has the
GREATEST amplitude?

(B)

(&

D)

28.

29.

30.

Which of the following would be the basic
difference between atransverse mechanical
waveand a longitudinal mechanical wave?

. Medium through whichthey travel
I Directionofvibration of particlesin
medium
. Wavelength
{A) fonly
(B) ionly

(9] Tandlionly
(D) Ilandillonly

Item 29 referstothe following diagram which
showsa wave front about to reachareflecting
surface XY,

Which of the following diagrams would
represent the wave front after reflection?

——— -
S~

® g ¥
B gl T
© g ¥
@ x ¥

The wlvelengthcf awaveischangedduring

(A)  diffraction
(B) reflection
© refraction
(D)  interference
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31.

32.

33.

Anecho isquieterthan the original sound that
producedit. Thisshowsthat, comparedtothe
original sound, theechohasa

(A)  smalleramplitude
(B) shorterwavelength
© lower frequency
D) slowerspeed

The following are types of radiation in the
electromagnetic spectrum. Which of the
following could have awavelength which is
morethan I m?

A) Radio

B) Infrared
<) Ultraviolet
(D) X-rays

DiffractionisNOT normally observed with
lightbecause

(A)  thewavelengthisverylarge
(B)  thelightisnotbrightenough
© the wavelengthis very small
D) lightisatransverse wave

Uponwhichofthe following would the position
ofanimage formed by a plane mimror depend?

I Distance of the observer from the
mirror
IL Distanceofthe object from the mirror
HI. Angleatwhichthe imageis viewed

(A) fonly

(8) {fonly
(©) [Tand Il only

(D) I Handlll

3s.

36.

Which ofthe diagrams BEST representst
passage of a beam of white light througt
triangular glass prism?

©) % % '
5

Which ofthe following statements are true
ofadiverginglens?

i Itisthinner atthe centre than at the

edge.
IL Itcan form only inverted images.
I Itcan formonly realimages.

IV, Itcan form only diminished images.

(A) [and Il only
(B) IandIVonly
(C) ITand [V only
(D) I, and Il only
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37.

38.

39.

Jtem 37 refersto the following diagram.

\r’e\ '
o~ i
! RN §
' f- B

Tmage Objec 0\
: § AE.YB
v

Thediagram above shows the formationofan
imagebya

lenscamera
pinholecamera
telescope
magnifyingglass

(A)
®)
©
©)

A positively charged rod, madeof Material X,
is brought neartoarod made of Material Y,
whichisalso positively charged. Theserods
would

attracteach other

have no effect oneach other
repel eachother

cause each other to lose charge

)
®
©
©

Itemn 39 refers to the diagram below which
showsasmall negatively charged dustparticle
midway between two plates and observed
with amicroscope.

Eye

.

o Microscope

Whichofthe followingarrowsCORRECTLY
indicates the path taken by the dust particle
when the switch, S, isciosed?

@ -
B) <«
© 1
o

41.

42.

43

Whichofthefollowingrelationships between
electrical quantities iscorrect?

@) V=PI
B R=VI
© Q=7
© E=VI

Whichofthe followingcould NOT beaunitof
current?

A) WV
® v
<) Cs?

13)! Cs

Anelectriccurrent inametal consistsofaflow
of

(A) neutrons
(B)  protons
© electrons
®)  ions

A beam oflight passes fromonemediumto
anotherofgreaterrefractive index. Whenit
refractsthe

(A) frequency changes

B wavelengthchanges

(@) speedincreases

D) beam bends away from the normal
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44.

A parallel beam of light is incidenton a glass
objectplaced inthe shaded areaof thediagram
below.

Which of the following could have caused

thislateral displacement?
(A) Rectangularblock
(B)  Triangularprism
© Diverginglens
D) Converginglens

Which ofthe following is true of asecondary

cell?

{A) [t is formed by connecting two or
moreprimarycells.

It can be recharged by passing a
directcurrent in the same direction
asitdeliverscurrent.

It can be recharged by passing a
direct current in the opposite
direction to which it delivers
current.

Itcan be recharged by ‘topping’.

®)

©

(D)

Whichtwoofthe following simplependulums
wouldyou expect to have the same period?

Pendulum 1: mass m, length /
Pendulum 2: mass m, length 2/
Pendulum 3: mass 3m, length /
Pendulum 4: mass 3m, length 6/

(A) land2
(B) 1land3
(C) 2and4
(D) 3and4

47.

48.

49.

D1

Item 47 refers to the the diagram below
which shows the trace on the screen of an
oscilloscope wired to an a.c. supply anda
device X.

Xisprobably a

(A) diode

(B)  resistor

©) solenoid
) transformer

In domestic installation systems, which of
the following devices should be placed in the
live wire?

I. Switches

Il Circuitbreakers
Il Fuses
(A) fonly
(B) iHionly
{(8)] fiand Il only
(D) I,[Tand I

Item 49 referstothe followingdiagram which
shows a piece of rubber magnet froma
refrigerator, surrounded by plotting

COMpasses.

O O O
O© O O

Therubber magnethas
(A) poles at the ends
(B)  poles at the centre
(C)  poles at the sides
(D) no poles
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Pendulum 4: mass 3m, length 6l
(A)      1 and 2
(B)      1 and 3
(C)      2 and 4
(D)      3 and 4

Dad
Rectangle


50.

S1.

52.

-10-

Which of the following is MOST suitable for the core of an electromagnet?

(A)  Copper
(B) Steel
© Carbon
(D) Softiron

Item 51 refers to the diagrams below which show the magnetic field lines plotted by a student.

1
Which of the following combinations are correct?

(A) Tand1lonly
{(B) [landlllonly
(©) andlilonly
(D) LandIii

HI

Which of the following make use of the 53.

magnetic field generated by an electric
current?

L d.c.motor
I Moving-coil galvanometer
I Electriciron

(A) Iandllonly
(B) [andillonly
(C) landiiionly
{D) {,HandIll

Which of the following statements about
alternating current istrue?

(A)  ltcanbechangedintodirectcurrent
by atransformer.

(B) It can be rectified by using a
semiconductordiode.

(C) It canbe usedtorechargeabattery.

(D)  Iltisusedtotransmitelectricalenergy
because ofits high frequency.
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5S.

56.

57.

58.

s [ 8 52

A wire carrying a current in amagnetic field
may experience a force. Which of the
following devices does NOT depend on this
force?

(A) Loudspeaker
(B) Electricmotor
<) Moving-coil galvanometer

(D) Electromagnet

The electric power supplied to homesandto
factories is alternating rather than direct

because

(A) the use of a.c. reduces electrical
hazards

B) theuseofa.c. reduces transmission
losses

(9] a.c. enables a wider variety of
appliancesto be used

(D) a.c. power lines are [ess likely to be
struck by lightning thand.c. power
lines

With whom would you associate the
compositionofthenucleus?

(A) Thompson
(B) Bohr

© Chadwick
(D) Emstein

Whichofthe following isNOT affected by an
electric field?

(A)  Alphaparticle
B Betaparticle

+{O) Neutron

D) Electron

Which of the following is FOUR times the
massofaproton?

(A) Alphaparticle
(B) Beta particle
(C) Electron

D) Neutron

59.

60.

The diagram below shows the shelimodel of

anatom.

Which of the following statements is/are
correct?

L Themass (nucleon)numberisii.
I The atomic (proton) numberis 5.
IR The atom shown in the diagram is
positively charged.
(A) lonly
(B) Ilonly

(C) Iandllonly
D) I, IlandIII

Item 60 refersto the following information.
The activity ofaradioactive substance was
measured at suitable intervalsoveraperiod of
daysand its radioactive decay curve plotted.

Activity 4

M“\

300

200-
160 \
i 2 3 4 5 6
Time/days

The half-lifeis

(A) I day
(B) Zdays
(9 3days

o) 4days
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1. Which of the following is an ST base unit? 5.
(A) Ampere
®B) Volt
(@) Ohm
») Coulomb
2, 3.1415926 expressed to TWO significant
figuresis 6.
A 3.1
B) 3.14
© 3.2
®) 31
3. When usedin front of a unit the prefix ‘mega’
means
) 106
®B) 103 _ 7.
© 108
D) 108
4. Thetime period of asimple pendulum vibrating
with a small amplitude depends on the
(A) massof the pendulum bob 8.

®B) amplitude of the oscillation

© length of the pendulum

D) force with which the pendulumis set
intomotion

01238010/F2009

A slice of bread is squeezed into alittle ball.
Whichquantity doesNOT change?

A

B)
©
D)

Mass
Volume
Density
Width

Therelative density of brassis 8.4. Whichof
the followingis the BEST statementthat can

be made?

(A) Brass is heavier than water.

®B) Water is heavier than brass.

© 100 cm?® of brass is heavier than 100
 cm? of water.

D) 100 cm? of waterisheavier than 100

cm? of brass.

The force which keeps the moonin orbitis

A)
B)
©)
D)

magnetic
centrifugal
reactive
gravitational

Which of the foilowing, when displaced, is
seen tobe in neutral equilibrium?

(A)
B)
(®)
D)

. Aheavyweightsuspended onastring

A pencilbalanced onits point
A beam of a balance in use
A coneresting on a slanted edge

GO ON TO THE NEXT PAGE



Itein 9 referstothe following diagramswhich ~ 10.

depictsome simple machines.

0

Nut cracker

I Tweezer used for
pulling out hair

hair
%uman forearm

III %

‘Wheel barrow

Inwhich of these machines would the effort
applied be LESS than the load?

(A) IandII only
B) {and IV only
(©)  Tandonly
D) I and IV only

01238010/F2009

11.

The diagrams below, drawn to scale,
represent two forces S and T acting at O. In
whichofthe followingistheresultant in the
direction, OX?

@) >
0 ——————- X
T
®)
©
o)

On which of the following does the pressure
atapointinaliquid depend?

I Density of the liquid
IL. Depth from the surface
IIT. Area of the cross-section of the
container
(A) Tonly
(B)  IMHonly

© Tand T only
D) I, I and I

GO ON TO THE NEXT PAGE
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12. Which of the following speed-time graphs 13.

could represent the motion of a cricket ball
which is thrown vertically upwards and
caught by the thrower?

@) 7

>

14.
® 7
0
o 7
0 t
{D) v 15.
0 t
01238010/F2009

A glassmarble, X, moving with a speed of 6
ms™, collides ‘head on” with an identical
stationary glass marble, Y. What is the
velocity of Y after collision assuming that X
isbrought to rest?

(A) 0 ms™!
®B) 3 ms™
©) 6 ms™'
D) 12 ms™!

Whenanobjectisfloatingon aliquid, whichof
the following would be true?

I. The object weighs the same as the
volume of water displaced.

II. Theupthrust on the objectis slightly
greater than the weight of the
object.

IIL. The average density of the objectis
justequal to that of the liquid.

(A) Tonly

(B)  Ionly

(@) IT'and D only
D) I,Dand T

Abookof weight 12 Nisrestingonatable.
The force thatthe table exerts on thebook
is

(A) ON

®) 12N

(@) greater than 12N

(D)  greater than O N but less than 12 N

GO ON TO THE NEXT PAGE




16. A particle moving with constant speed in a 19.

-5-

uniform circular path, hasa

(A)
B)

©
D)

constant velocity

constantacceleration along the radius
of its path

variable acceleration

constantacceleration tangential toits
path

17. Which of the following is NOT true-about

the moment of a force?
(A) Itis measured inunits callednewton
metres. » 20.
(B) Itis the amount of force needed to
keep abody turning.
(®) Itis the turning effect that a force
has when it acts on a body.
D) Itis the product of the force and the

perpendicular distance of its line
of action from a point.

18. Which of the following is/are renewable

source(s) of energy?
L Solarenergy

1I. Wind energy
I11. Geothermal energy
(A) Tonly

®) Tand HI only

(@) I and Ol only

D) I, I and 1

01238010/F2009

Which of the following implements is/are
designed totake advantage of alarge moment
provided by arelatively small force?

1. Claw hammer

1. Crowbar
IT. Pair of tweezers
IV. Pair of wire cutters
(A) ITonly

B) IandIV only
© I,Dand I only
D) I,lIand IV only

Which of the following would be
characteristic features of a clinical
thermometer?

I. ~ Narrow constriction inthe tube just
above the bulb
1. Limited range of temperatures
I. Large bore to make the mercury
more visible
(A Ionly

®B) TandIl only
© I'and IIT only
®) LOandHI

GO ON TO THE NEXT PAGE




21.

22.

23.

Item 21 refers to the diagram below which
shows water boiling at the top of a glass test
tube while apiece of ice remains unmelted at
thebottom.

Water

Bunsen
<——flame

Ice wrapped
in gauze

. Which of the following is a reason for this

occurrence?

(A) ‘Water is a poor conductor of heat.
®) Gauze is a poor conductor of heat.
(@) Water is a good conductor of heat.
D)

Glass is a good conductor of heat.

Which of the following types of radiation is

responsible foran atom of 12 C changinginto

an atom of I;N ?

A) o
® B
o v
) n

A flask contains air under pressure. Some of
the air is let out slowly over a period of 10
seconds. When the flask is closed the

(A) pressure of the air in the flask will
haveincreased

®B) volume of air in the flask will have
decreased

(@) temperature in the flask will have
increased

¢5)) number of molecules striking the wail

per second will have decreased

01238010/F2009

24.

25.

The heat capacity of a body depends on

(A) itsmass and the specific heat capacity

- of the material

@) its mass and the temperature change
the body undergoes

© the density and temperature of the
material

D) the density and expansivity of the
material

Some molten naphthalene at 100°Cis allowed
to cool down at room temperature. If
naphthalene has a melting point of 80 °C,
which of the following BEST represents the

" cooling curve?
e/°C

100

(A) 80

t/min

6/°C

100

®) 80

|/

t/min
8/°C

100

(&) 80

J

t/min
0/°C

100

D) 80

J

#/min

GO ON TO THE NEXT PAGE



26.

27.

Anelectrickettle full of wateris pluggedinto
the mains. The process by whichheattravels
through the wateris

(A) electrification
®B) evaporation
O convection
D) radiation

28.

Ttem 27 refers to the following diagram which
shows a longitudinal wave, where, C and R
represent compressions and rarefractions

respectively.
1 Rl CZ RZ C3 R3

C . C

If A = wavelength, the distance between C,
and R, is

1

A A
B) 1A

1
© 152
D) 2

01238010/F2009

Item 28 refers to the following diagram.

The circular wavefront shown above is
progressing towards the reflecting surface
xy. Which of the diagrams below correctly
shows the shape of the wavefront after
reflection?

(A)

®B)

©)

™)

GO ON TO THE NEXT PAGE




29.

30.

31.

Which of the following statements about
sound waves, water waves and electro-
magnetic wavesis NOT correct?

A) They all transmit energy from the
source tothe surroundings.

B) They are all examples of transverse
waves.

© They allundergoreflection, refraction
and diffraction.

D) They all have different speeds of
propagation.

In which of the following are the
electromagnetic waves written in order of
INCREASING frequency, starting with the
lowest?

A) X-rays, ultraviolet, infrared, radio
(B) X-rays, infrared, ultraviolet, radio
(@) Radio, x-rays, infrared, ultraviolet
O) Radio, infrared, ultraviolet, x-rays

Which of the following demonstrates the
straightline propagation of light?

(A) The spreading of light when it passes
through anarrow opening

B) The dispersion of lightby a prism

© A parallelbeam of lightcomingtoa
point focus after reflection from a
spherical mirror

D) The operation of the pinhole camera

01238010/F2009

-8-

32.

33.

34.

The image formed in a plane mirroris

A) real and upright

B) real and inverted (upside down)
© virtual and upright

(D) virtual andinverted (upside down)

Aray of lightin air strikes a glassblock atan
angle of incidence of 0°. Thelight will be

(A) undeviated

B) totallyreflected

© refracted at 90° to normal

®) refracted atanunknown angle

Which of the following statements about
waves is true?

(A) Only transverse waves undergo

reflection.

B) All waves undergo reflection,
refraction and diffraction.

(@) Diffraction can only take place with
lightwaves.

D) Longitudinal waves donotundergo
reflection, but may bereflected.

GO ON TO THE NEXT PAGE



Item 38 refers to the graph below which 40.

- 10 -

shows the variation of alternating current
with time.

A

Current

I

—
Time
38.  Thevalueofthe current I attimet, is called
the
(A) sinusoidal value
B) peakvalue
© root mean square value
(D) average value

39. Which of the following equations CANNOT
be used to determine the power dissipatedin

aresistor?

(A) P=1IR

®B) P=V?
R

© P=VI

D) P=R
V2

01238010/F2009

41.

Which of the following statementsis true of a

secondary cell?

(A) It is formed by connecting two or
more primary cells.

B) It can be recharged by passing a
direct current in the opposite
directionto whichitdelivers current.

© It can be recharged by passing a
directcurrentin the same direction
asitdeliverscurrent.

(D)  Itcanberecharged by ‘topping up’
withdilute sulphuric acid.

Item 41 refers to the diagram below which
shows a battery connected across three
resistors connectedin paratlel.

I_—

Itis ALWAYS true that the
(A)  potentialdifferenceisthe sameacross
- eachresistor
®B) current is the same in each resistor
(&) applied voltage is proportional to the
netresistance
D) voltage across a given resistance is

dependent on the value of theresistors

GO ON TO THE NEXT PAGE
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42. Which of the following gives the correct 45.

colour code forelectrical wiring?
LIVE NEUTRAL EARTH

(A) Brown Blue Green/

yellow
®B) Red Blue Green
(@) Blue Greenfyellow Brown
D) Green Brown Blue

43. The resistance of an IDEAIL. ammeter is 46.

assumned tobe

(A) Zero

B) 0.1ohm
© 1to 2 ohm
D) infinite

44. Which of the following circuits can be used

for half-waverectification? 47.
(A) l 1l .
¢ |%:| Output
N
(B) 4l
Output
+| =
] T
N o
(C) rl ®
Output

01238010/F2009

A suspendedbarmagnet, after swinging freely,
always settles

(A)  withitspoles pointing the same way
®) with its N pole pointing geographic

south

(9] perpendicularto the Earth’ smagnetic
field

™) opposite to the direction from which
itstarted

Magnetic induction occurs when

(A) a N pole attracts a S pole
®B) iron nails near a magnet become
: magnetised
(®)] amagnetis suspended and pointsin
the NS direction
D) an electroscopeis charged

Which of the following shows the magnetic
field between a bar magnet and a piece of
ron?

P
]
Ay [N S :D Iron
3
LLAEN S
" N
B N S I
( ) _\2\—\ /)//.; ron
> R
©) N S «— Iron
: ~———
D) N S Iron
GO ON TO THE NEXT PAGE

L




48.

12 -

*

Item 48 refers to the diagram below which
represents a straight wire carrying a current
into the plane of the paper.

Which of the following diagrams BEST
represents the magnetic field around the wire?

® o~ A
(X))

\X/ >
/7_\\
(B) %

01238010/F2009

49.

50.

51.

Item 49 refers to the following diagram.

The flexible wire shown inthe diagram above
is loosely supported in the strong magnetic
field. When the switch, X, is closed the wire

moves

(A) downwards

B) upwards

() towards the north pole
) towards the southpole

Item 50 refers to the following diagram.

)
-/

The currentin wire Pis 0.9 A. The current
in wire Q is

(A) OA

(B) 08A
(CYy 09A
(D) 1.0A

A conductor, rotating in a uniform magnetic
field, induces maximum instantaneous
current when the conductor cuts the

magnetic field lines at
A) 30°
B) 45°
© 90°
D) 180°
GO ONTO THE NEXT PAGE



52.

53.

54.

-13 -

The'device for changing the voltage of an
alternative supplyiscalleda

A) transformer
®B) transducer
©) transistor
D) transposer

Item 53 refers to the following diagram of a
simple a.c. generator.

—

The partslabelled X inthediagram areknown
as the

A) coils

®B) armatures
© sliprings

D) commutators

In the scattering experiment conducted by
Geiger and Marsden, some of the apha
particles were deflected. The explanation for
this phenomenon is that

(A) electrons have a small mass
B) electrons have a small charge
© the metal foil was only a few atoms
thick
) the nuclear charge and mass are
concentrated in a small volume

01238010/F2009

55.

56.

57.

Item S5 refers to the following table.

Nuclei | Atomic Mass |Neutron Number
-P 16 8
Q 13 9
R 18 10
S 21 11

Which pair of nuclei are isotopes?

(A) Pand Q
B) QandR
(@) Pand R

(D) QandS

When alpha particles, beta particles and
gamma rays from a radioactive source are
subjected to atransverse magnetic field, which
of them would NOT be deviated from their
original path?

I. Alpha
1I. Beta
1. Gamma
(A) Ionly
(B) THonly

(@) Iand I only
D) Hand I only

Which of the following equations fornuclear
reactions is correct?

(A)  %Z2Ra-—> ZRn+ f- particle
B) “C = BN+ p-particle

(C) 2Ra — Rn + - particle

D) %C — BN + a- particle

GO ONTO THE NEXT PAGE




58. N, radioactive nuclei are present in a sample

attime t=0.

Which of the following graphs BEST
represents the variation with time of the
number, N, of undecayed nuclei present?

A) N
NOI_\
0

B) N
N.l/
0

(©) N
N.N
0

D) N
N.K

-14-

59.

60.

Which ofthe following are definitions of the
term half-life’ of radioactive nuclide?

- L The time taken forthe activity of any

give sample to fall to halfits original
value.
1. The time taken for half the nuclei
presentinany givensample todecay.
1I1. Half the average number of
disintegrations per second.

(A) IandITonly
®) Iand II only
(@] ITand I only
D) I, I and ITT

Inthe equation AE = Amc?

A) c=speed oflight, Am=massofatom

®B) c=speed of light, Am=mass lost

(&) c = specific heat capacity of
substance, Am=masslost

o) ¢ = specific heat capacity of
substance, Am=mass of substance

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

O123ROTOV/F2009
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Which ol the tollowing groups o[ quantities
contains one which is NOT an 8.1, base
quantity?

Mass, length, time

Current, temperature, length
Volume, teruperatue, time
(D) Time,mass, lemperature

31415926 expressed 10 TWO sipmficant
figures iy

&

(B) 314
C1 32

o) 3l

The symbol for the unit of the moment af'a
force is

(A) N
Nm
(€ Jgm's!
kg ms?

Theunitofelectrical reststunce is expressed
a5

© 1a-iva
@ 1QalAN

© 10wl AN
(D) 10 =) WA

The time period ol o simple pendulum
oscillating withasmallamplitude depends on
the

(AY  masa ol the pondulum bob
8)  amplitudeoftheoscillation
b lenpthofthe pendulum
(D) torce withwhich the pendulum s sel
intomotion

6.

Thiee imnuscible liquids P, Q and 1 have
dif¥erent densities, Q1sdenserthan Pbutless
densethan B, Whichafthe following diagrams
shows how theliquids settle inthe measuring
cylinder?

X
© %

(D)

A bus with fuggage loaded on top is more

“likely o tip overwhen rounding a corner than
the same bus without the luggage, The
reason for this is that the luggage

(A} increases the weight of the bus
roiges the centre of gravity of the bus
(C)  lowers the centre of gravity ol the
bus
(D) increages themomentum ot the bus



(A)

(C)

(D)

TIT AT:
=1 om Jem

Ltem 8 refers to the following diagram,

X l ‘r Y

ION 40N

Auniformrod XY of weight 40N is held in
equilibrium, hotizontally, ns shown in the
dingram above. Which of the following is
true?

(A)  T,<T,

(B) T 87T,

© T,=T,

(D) 'I'I > "[':

Which of the following is used to ealeulate
the efficiency ol'n machine?

Lond x Distance moyved by Effort x 100%

Effortx Distance moved by Load 1

Load x Distunce moved by Lond — x 100%
1

Effort x Distance moved by Effort

Effon x Distance moved by Effort x - 100%

Load x Distance moved by Load 1

Effort x Distance moved by Load  x 10

Lond x Distunce moved by Effort |

10.

11.

Veloeity m/s

Items 1011 refer tothe following velocity-
time graph which shows a ball being thrown
vertically upwards from the ground,

Downward motion isassumed to be positive,

The point, X, on the graph shows when the
ballis 4

@  atitshighestpointabove the ground
(B} atrest onthe ground

() justnboutto be thrown upwards
(D) onits way halfway downwards

The gradient ofthe ling, PQ, represents the

(A)  distunce the ball hascovered

(B} displacement of the ball trom the
ground

@0  accelerationofthe ballag it moves

(D) veloeityofthe bull foritsentive flight

59,

The diagram below shows the shell mode! of
R ko,

= Naoutron

Which of the following statements isfare
correct?

« L The mass (nuciconjnumberis 11,
i The atomie (proton)numberis 5,
11 The atom shown in the dlagran is

posilively charged. |

(A)  lonly
(B} only
Tand lLonly

(DY L Il end 1L

6l

[ermn 60 refers to the following infonuation
The activity ol a radiouctive substance was
measured at suitable intervals overn period
ofdaysandits radioactive decay curve plotted
us shown below,

Actlvity §
400-

o
Time/dayy

The half-life of the radionetive substance is
approximalely

(A) I doy
2dnys

(C)  dduys

(D) ddoyd

IFYOU FINISH BEFORE TIME 1S CALLED, CHECK YOUR WORK ON THIS TEST.



56,

&1

211 -

Whichofthe following are definitions forthe
term 'half-1ife’ ofuradioactive nuclide?

l, The time taken for the acuvity of
any give sample to fall to half i
original value,

11 The time taken for half the nuelei
present in any given sample o
decay.

. Half the average number of dis-

integrationg persecond,

@ Tand Manly
(B) Land {1l orty
(C) N and T oaly
(Dy L HandIN

Radionetivity takes place in an atom as
resultof

nuclearinstability
(B)  achemical reaction
(C) exposure tuexcess heat
() excess stress on the atom

Which of the following statemcnts about
radioaclive decay are correet?

1. Itisdependenton conditions external
to the nucheus,
1. ILis a randam process.
ur. [tis due to changes in the nuclei of
atomns,

(A)  landITonly

(B)  landUlonly
©  Nandlloaly
(DY  LUandIN

Which ofthe following graphs shows how the
activity ofaradionctive source varies with
time?

Activity
(A) i
Time, s
Activity
(B) “:
Tube, &
Activity
(€}

%

Time, s

Activity

7

Time, s

L) 2 reders o the following diagram

Wms!

12,

B!

XY and Z are three billiard balls of equal
mass whose centres lie inastraight line, Y
and Z are touching ench other and are
stationary, X, travelling withnvelocity of 20
m st impinges on Y. Asswmning that the
spheres are perfectly olastic, the resultant
motionalterimpnet is

(A) XY mnd Zall moveon together, each
with avelocityof 10ms*

@I Xund Y remnin stationary while Z
moves on with a veloeity ol
20ms!

(C) X, Y and Z remuin stationary

(D) X remains stationary while Y and 2
move on together cach with o
velocity of 10 ms!

Item 13 refersto the following diagramwhich
shows twopositively clinrpedspheres Aund B
suspended by insulating threads,

A B

|
|
|
I
|
|
|
1
If the spheres come to rest us shown in the
diagram, the force keeping them apartis the

electrostatic force

(B)  gravitnional force
magnetic force

(D) centripelal loree

15,

16,

Whichofthe following tools is'ave designedto
take advantege ofn large moment provided
by arclatively small force?

I Claw hamimer

1. Crowbar
1. Pair of tweozers
V. Pair of wire cutters

(A} [only

(B) [and I'V only

(Cy I, Mand I only
1, Tand IV only

Whichofthe following is nunitof work?

(A)  kpms?

(B) Nme
(C) Nm
(my Iy

When a caris moving ata constant speed the
energy changes oceurring are

chcm]i:al encrgy to kinetic energy
(B)  chemicalenergy to potential encrgy
(C) kineticenergy to potentinl energy
(o chemical energy o nuclearenergy

Item 17 refers o the followingdingram which
shows a dam,

The pressure on the dam at the bottom of the
reservoir depends on the

>[A]  deptholthe water

(B)  volumeofwater held by the dam
{C) mass of water held back by the dam
@ length ofthe reservoir



sl

Apicceofsringisvedontonsmallstoneand 21,
the stone i then suspended, totally immersed,
inwater. Thetension in the string will b

(A) zern

(B)  equaltothe weightofthe stone
less thnn the weight of the stone

() more than the weight of the stone

A solid abject when placed in a beaker of
water just sinks ta the bottom. Which ofthe
following should be done to make the object
float?

22,
1. Cutting oft part ofthe object
1. Dissolving nlotofsaltin the water
1 Carrying the beaker up to the top of
ahigh mountain
(A) lonly
@  loaly
(C) land 1T oniy
Dy Hand!lonly
Item 20 relers to the following diagram.
RS I Y O O W T I L
X 23.

-

—

Petwuun I e 1

|
18,
19.
20,
-

24 cm’ of air at a pressure P mm Hg are
trapped in the syringe which is blocked at X,
The piston is forced to the 8 e’ mark, The
new pressure in tenns of P is

{Assume constunt tempernlure)

(A B3
@ ap
(8] gpr
(D) 24p

In the pressure law which of the following
would betrue?

Y
i,

(A)
®)
©

o)

Ratio of pressure 1o Kelvin
terperature is constant,

Volumeisconstant,

Pressure is constant,

Tonly
[ITonly
Land 1 only
1, 1T and 1Y

Which of the [ollowing are characteristic
{eatures ofaclinical thermometer?

- L

I
1L

0
}

L))

L

Narrow constriction inthe tube just
ubovethe bulb

Limited range oftemperatures

Large bore to muke the mercury
mare visible

Tanly

Tund [Lonly

Jand i only

I, T and [T

Whichofthe following are reasons why o hot
liquid, placedinndouble-walled vacuum sk,
retains its heat foralong time?

11,

(B)
()
(D)

Evncunted space between the douhle
walls reduces the loss of heat by
conduetion,

Silver innerwalls reduce the loss of
heat by radiation,

The silvered outer wall helps to
absorbheat from the sumoundings,

Land 1l only
Land Hl onby
Handillonly
I Mand M

=10
48, Whichotthe followmgeircuitsean be used 50,
forhalf-wave rectification?
(A) !
! Chutpue
!
—_
51,
(B) .
Cutput
e
() "‘"’I"‘"’
Output
+
{ -
52,

49, Whicholthe following shows the mapnetie
field between a bar magnet aud a picee of
iron®?

(A)

53,

Whichol the following isthe MOST suitable
muterisl for the core of an clectromagnet?

(A} Copper

(R) Steel

(C) Carbon
Softiron

When o wire is moved across o magnetic
field, an e.m, £ is induced because the

(A)  mogneticflelds internc:
magnetic flux is cut hy the wire
(C)  electic fleldsinteraet
(D) lines of force behave like stretched
elnstic

Item 52 refers to the (ollowing diagram,

Magnet Magnet
5 N

Current
in wite

The wire in thedisgram will move

lU\} towards N

(B towards S

(C)  intothe paper
outof the paper

The nuelews of anatom contains protons and
neutrons of

-2 npproximately equnl mpss
(B)  greatlydiffering masses
>  uppositecharge
(D) thesame charge

Lsolopes ofthe an element huve

{(A) differentatomic numbiers

(B)  samemass numbers

) utoms with the same number of

' protons

(D) atoms with different numbers of
clectrons



41,

42,

43,

44,

1
s |
| 24, Which of the following is longitudinal in 26, Apgasismucheasier o campress than a solid
Whichof'the ollowing relationshipsbetween 45, Magnetic induection occurs when | nature? or liguid because the gus molecules
the electrical quantities is correct? |
(A) a N pole atiracts a S pole ; (A) infrared roys (A) AT very numerous
(A) V=PI (@)  iron nails near n magnet become (B)  Lightrays arearranged randomily
magnetised I (C)  Soundwaves (Cy  oremoving very rapidly
(B)  R=VI (C)  amagnetissuspendedand pointsin (D) Water waves (D) haveno forces between them
r the NS direction
@D Qm = (D} anelecrroscope is charged
. | 25, Which of the following graphs illustrates 27, A fixed mass of gas al constant temperature
Em VI the variution of pressure (P) with volunse { 1) iscompressed. The molecules of the gas will
(D) 46, Which of the following characteristics lorn gasobeying Bovie's Law?
& )
concerning immeters 1s correet? I @ hit the sides of the contniner more
. | ie hi . Cp——— | ofien
;Ihhe SE;':Cd of light is highest when it passes Resistance Clreuit connection (A) P \ (B) have more kinetic energy
rough (€)  movemoreslowly
- Low inseries \ (D) havemaore momentum
g;)} water Low inparalle! |
ur v ¢ ¢
: () High inpamllel __.___\._‘_..
(©)  glusy (D) High inseries v 28, Which of the following waves has the
@ avuewum ' ® T GREATESTumplitude?
|
ltem 47 refers to the following diagram, /
Total mternul reflection ina medium oceurs ¥ % e ' : (A)
only when theangle ofincidence | =
- =
v
(A} equals9p® H © P
(B)  equalstheangle ofrefraction e ¥ | o B
is grenter than the critical angle g . ®)
(D) it lens than the critical angle |
[ :
Therefructiveindex of a transparent medium | (@
wmmfﬂ."c_"lmTH.hT"_C' forlightiravelling from 47, The disgram above shows the iuside of a | D) rd o =
themediumtaairis three-pinelecrric plug, The wiresare labelied, |
@ 1 F,Gand H. Whichofthe following is true? |
; | i
e L. H is the earth wire with insulation | T— o)
(B 90 ootk greenyalow. — T % '''''
sl I F is the neutral wire with insulation |
sine colour,blue, [
=0 11 G is the live wire with insulation |
& sin colour, brown,
sine
lonly

(12 s e

|
(B)  landllonly |
(C)  HandIllenly i

(D) LIandI



'Id

Which of the following is a fundamental 4. 3.1415926 expressed to two. ‘signifieant

‘quantity? - - \ figures is

(A} - Density (A) 3.1

(B) Mass (B) 3.14

(C)"  Relative Density (®) 3.2

(D) =~ Volume D) 31

Which of the following quantities has the * 5. A slice of bread is squeezed into a little ball.

same value as 6 pC? * Which quantity dces NOT change?

(A) 6x 108 C (A)  Volume

B) 6x10*°C (B)  Mass

© Ex 102 C _ C) Density

D) 6x10°C (D)  Width

When used in front of a unit the prefix 'mega' 6. A boy measured the height of the laboratory -

means table with a metre rule. Which of the
following 1s MOST likely to be correct?

A) 10* . ‘

®). 107 (A)  0.00895m

© 10° , (B)  0.0895m

D)  10° ‘ : - (C)  0.895m

(D) 8.95m

In relation to the diagrams below, which of the following statements is/are correct?

" Body Body

< < < SN N SN NS —— Plage Surface
L Body A is in neutral equilibrium.
11 Body B is in unstable equilibrium.

1L Body C is in stable equilibrium.

(A) II only

(B) I and II only
© 1T and III only
(D) 1, 1T and III



9.

10.

13.

14

~What is the unit of the mbment,of a force? 1L

(A) N

(B) Nm
(C) Nm'
(D)  Nm?

Which of the following is a vector physical™
quantity?

(A) Speed
(B) Energy
(C) Mass

(D) Displacement

A scalar quantity has

(A)  magnitude only

(B) - direction only

(C)- magnitude and direction
(D) weight only

Which of the 'followiﬁg”éxprgggioris could be -
used to find the speed of an object?

(A) Change in velocity
Time taken

(B) Change in displacement
~ Time taken

(C) Distance travelled
~ Time taken

(D) Distance travelled x Time taken

Which of the following is a unit of work?

(A) kgms?
(B) N m?
(®) Nm
(D) Js!

A hydroelectric power station uses a renewable source of energy, X. This energy raises water to the
top of a mountain so that it has gravitational potential energy. As the water runs down the mountain, it
turns a turbine which converts Y energy into Z energy. Which set of answers for X, Y and Z is correct?

X Y Z

(A)  Electrical  potential kinetic
®B) Solar kinetic electrical
(@) Geothermal  potential electrical
(D) Chemical kinetic electrical
Power can be measured in 1s.
(A) J

(B)  Nm

(©) kg m

(D) Js!

A book of weight 12 N is resting on a table.
The force that the table exerts on the book 1s

(A) zero N

(B) greater than zero N but less than
12N

(©) 12N

(D) greater than 12 N



[ - Wheel-barrow

16.
ance?

17.

Itern 16 refers to the diagrams below which show some simple machines.

III - Garden fork

When in use, in which of the machines is the effort or applieci force LESS than the load or resist-

(A)
(B)
©)
(D)

Tand II only

I and ITI only
11 and IIT only
I, I and III

Item 17 refers to the diagram below which shows two different size containers with water at dlfferent
levels connected by a glass tube and controlled by a tap.

N \\(\\{N\ %
PN

2
///%

Tap

N

DAY

SN
7
rd
O VA

When the tap is opened, water will flow from container P to container Q until

(A)
(B)
(©)
(D)

the level of Qis at X
container P is empty
the level of Pis atY
the water levels of P and Q are equal



18

19.

Temperature fﬁ

‘Which of the following is/are renewable
source of energy?

L Solar radiation

II. Wind energy
III.  Geothermal energy
(A) Tonly

(C) I and III only
(D) I, HMandII

(B) ITand II only

A solid obj ecf, X, floats in mercury and sinks
in water. A solid object, Y, floats in both
mercury and water.

Which of the following is true about X
and Y?

(A)  Xis less dense than Y.

®) X is more dense than Y.

(C) X and Y are both denser than
mercury.

(D) X and Y are both denser than water.

Item 20 refers to the following graph.

P

S

Time
The graph shows the results of an experiment
on change of phase. Solidification starts at Q.
During which of the stages is the substance
in the liquid phase?

(A) AtP only

(B) Between Q and R
@) Between R and S
D) Between P and Q

" 21.

22.

o]
(]

Item 21 refers to the figure below, which
shows a piece of ice wrapped in copper
gauze and submerged in a glass test tube
of water.

Jce wrapped in
copper gauze

The water when heated at the top boils long
before the ice is melted. The MAIN reason
for this 1s that

(A)  thetest tube is a poor conductor of
heat :

(B)  copperis a good conductor of heat

© water 1s a poor conductor of heat

(D) ice is less dense than water

Which of the following (types of radiation)
is responsible for an atom of '§C changing

into an atom of 'y N ?

(A) Alpha
B) Beta
(C) Gamma

(D) Neutron

A flask contains air under pressure. Some of
the air is let out slowly over a period of 10
seconds. When the flask is closed the

(A) pressure of the air in the flask will
have increased

(B) volume of air in the flask will have
decreased

(G temperature in the flask will have
increased

(D) number of molecules striking
the wall per second will have
decreased



In which of the following is conduction the .

MAIN method of energy transfer?

(A)  Food heated in a microwave oven.

(B)  Energy transferred from the sun to
earth.

(©) Food being cooked on a barbecue
grill.

(D)  Food being cooked in a pot on an
electric stove.

Some molten naphthalene at 100 °C is
allowed to cool down to room temperature.
If naphthalene has a melting point of 80

°C, which of the following graphs BEST.

represents the cooling curve?

6/°C
100
(&) - 80 \
) t/min
6/°C
100
(B) 80 \
t/min
8/°C
100
©) 80 ‘\
t/min
8/°C
100
D) m\\\\\\\

t/main

The specific latent heat of vapourization of
water is the energy required to change 1 kg
of water at

(A) 0°Ctoiceat(°C

(B) 99.9 °C to steam at 100.1 °C
©) 100 °C to steam at 100 °C
(D) 0 °Cto-steam at 100 °C

A metal of mass, m, requires energy, E, to
raise its temperature from T, to T,. The
specific heat capacity of the metal will be
given by

(A) E
mT,
Em
= T -1)
E
© wEn)
E
=) m(T, -T))

Which of the following statements BEST
explains Brownian motion of smoke particles
in air?

(A) The air molecules are moving and
colliding with the smoke particles.

(B) Smoke particles are colliding with
each other.

(®) Convection currents of air cause
the vibration of smoke particles.

(D) The intense beam of light causes
the smoke particles to vibrate.



24

Which of the folloxving’ would be the basic . 52

difference between a transverse mechanical
wave and a longitudinal mechanical wave?

L Medium through which they travel
II. Direction of vibration of particles
in medium

JII. Wavelength

(A) Ilonly

(B) II only

(C) I and IT only

(D) IO and I only 13

In which of the following groups are the
electromagnetic waves written in order -
of increasing frequency, starting with the
lowest?

(A) -X-rays, ultraviolet, infrared, radio
(B)  X-rays, infrared, ultraviolet, radio
© Radio, x-rays, infrared, ultraviolet 34,
(D) Radio, infrared, ultraviolet, x-rays

Item 31 refers to the diagram below which
shows a longitudinal wave where C and R
represent compressions and rarefractions
respectively.

¢ R G R G R C

T

If A = wavelength, the distance between C, 3s.
and R, is
1

A -
(A) 5 A
B 1)

1
C I— A
LE) >

Which of the statements about sound is
NOT correct?

(A) Sound is transmitted as transverse
waves.

(B) Sound may be produced by
vibrating systems.

Q) Sound does not travel] through a
vacuum.

(D) Sound travels slower than light.

A ray of light in air strikes a glass blocl at
an angle of incidence of 0°. The light will
be

(A) undeviated

®B) totally reflected

© refracted at 90° to normal

(D) refracted at an unknown angle

In a longitudinal wave, the particles

(A)  remain stationary

B) move forward with the speed of the
wave

(C), move backwards and forwards
parallel to the direction of travel
of the wave

(D) move from side to side,
perpendicular to the direction of
travel of the wave

In a projector the slide is 5 cm from the lens,
while the screen is 500 cm from the lens on
the other side. What is the magnification?

(A) 50
(B) 100
(C) 250
(D) 500



2
2
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An eye can see the 1mage of an object which

is placed in front of a plane mirror because

(A) light from the object passes through
the mirror

(B) the image is real

(@) light from the person’s eye travels
in a straight line

(D)  light from the object s reﬂected off
the mirror to the eye

For which of the following object distances
will a convex lens of focal length 18 cm
produce a real image?

I. 15 cm
II.  36cm
JII. 54 cm
A I mﬂy- ’

(B) /IandII only

_(©)  IIand I only
.(®) LandIl

Which of the following units is the
SMALLEST quantity?

(A) 1 microampere
(B) 1 milliampere
© 10 ampere
D) 10° ampere

39.

40.

Which of the following diagrams represents
the electric field existing between two
oppositely charged point charges?

®)

©) +g

N
R

Which of the following relationships between

electrical quantities 1s correct?

(A) V=PI
(B) R=VI

E
C -l
© Q -
(D) E=VI



Item 41 refers to the circuit below where the arnmeter reads 0.4 A and the voltmeter reads 0.6 V.

fl
R
1

®

What 1s the resistance of R?

a)  15Q
(B) 150
C  067Q

(D) 024 Q

Which of the following gives the correct colour code for electrical wiring?

LIVE NEUTRAIL EARTH
(A) Brown Blue Green/yellow
(B) Red Blue Green
(@) Blue Green/yellow Brown

D) Green . Brown Blue



In which of the circuits below would the
meters give readings which would enable you
to determine the resistance of the filament
lamp? )

(A)

(B)

o
N
o\
—V)z
J w
(D) | T
A
2 I+
N
e
Q)

The electric current supplied to homes and to
factories is alternating (a.c) rather than direct
(d.c.) because

(A) the use of a.c. reduces electrical
: hazards

®) the use of a.c. reduces transmission
losses

(C)  a.c. enables a wider variety of
appliances to be used

(D) a.c. power lines are less likely to
be struck by lightning than d.c.
power lines

45.

46.

®)

©

)

Magnetic induction occurs when

(A) a N pole attracts a S pole

(B) a magnet 1s suspended and points
in the N S direction _

C) iron nails near a magnet become
magnetised

D) an electroscope is charged

Which of the following diagrams shows the
magnetic field between a bar magnet and a
piece of iron?

T

N L) Iron
"

N S //< \& Iron
N /7% -
/’—Q\

‘ N S — Imn

N SD (|- 'irldn i




Item 47 refers to the diagram below which
represents a straight wire carrying a current
into the plane of the paper.

Which of the following diagrams BEST
represents the magnetic field around the wire?

(A)

(B)

©

(D)

A plastic rod, P, is rubbed with cloth, Q. P
becomes positively charged. This is because

(A) protons flowed from Q to P
B) protons flowed from P to Q
(@) electrons flowed from Q to P
(D) electrons flowed from P to Q

Item 49 refers to the diagram below which
shows flexible wire loosely supported mn a
strong magnetic field.

@g/

49.

50.

R |
When the switch, X, is closed the wire moves

(A) downwards

(B) upwards

< towards the north pole
(D) towards the south pole

Which of the following graphs illustrates an

ALTERNATING current?
Current
(A) . 0O N N O .
Time
Current
®) ’ o N :
Time
Current
M\
(@) @) -
Time
Current
o L L L Time




U
e

A conductor, rotating in a uniform magnetic,
field, induces maximum instantaneous
current when the conductor cuts the magnetic
field lines at

(A) 30°
(B)  45°
(C) 90°
(D)  180°

Which of the following graphs is a
representation of the current/p.d. relationship
for a metallic conductor at a constant
temperature?

I A
(A)
==
i A
A%
I A
o /
v

D) | /
VV

53.

Item S3 refers to the following diagram of a
simple a.c. generator.

The parts labelled X in the diagram are known
as the

(A) coils

(B) armatures
(©) slip rings
(D) commutators

Rectification can BEST be done by using a

(A)  transformer
(B)  capacitor
(C)  tramsistor
(D)  diode



h
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Item 55 refers to the diagram below which:

shows the shell model of an atom:

Electiron

Proton

Which of the following statements is/are
correct?

L. The mass (nucleon) number is 11.
1L The atomic (proton) number is 5.
111, The atom shown in the diagram is

positively charged.

(A) Ionly

®) I only

© I and II only
(D) I, I and I

According to the Rutherford Bohr model
of a neutral, stable atom, if » = number of
neutrons, p = number of protons and e =
number of electrons in the atom, then for all
elements

(A) n=e
B p=e
C) nte=p
(D) ntp=e

An isotope of zinc has a nuclide which can

64
be represented as j,Zn. The number of
electrons in a neutral atom 1s

(A) 30
(B) 34
(C) 64
(D) 94

59.

60.

58.  Which of the following would be possible
symbols for an isotope of a nucleus represented

by 5X7
I, A - ZZX
1L, ey
1. A X
(A) I only
B) 1I only
(< 111 only

D) I and IIT only

Which of the following are definitions of the
term ‘half-life’ of radioactive nuclide?

I The time taken for the activity of
any give sample to fall to half its
original value.

L The time taken for half the nuclei
present in any given sample to
decay.

I, Half the average number of

disintegrations per second.

(A) Iand II only
(B)  IandIIl only
(@) 1I and III only
(D) I, II and III

In the equation 4E = Amc?,

(A) ¢ = speed of light, 4m = mass of
atom

B) ¢ = speed of light, 4m = mass lost

(C) ¢ = specific heat capacity of
substance, 4m = mass lost

D) ¢ = specific heat capacity of
substance, 4m =mass of substance

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORI ON THLS TEST.
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When used in front of a unit the prefix ‘mega’
means

(A)  10°
() 10°
) 10
(D)  10°

3.1415926 expressed as TWO significant
figures is

Aa) 3.1
(B)  3.14
(©) 3.2
(D) 31

If force = mass x acceleration, the unit of
force could be written

(A) kg’ ms? -
(B) kgm™s?
© kg m™ s
(D) kg ms™?

The unit of electrical resistance is expressed
as

(A) 1Q=1VA"
(B) 1Q=1AV

© 10=1AV"
(D) 1Q=1WA"

The time period of a simple pendulum
oscillating with a small amplitude depends

on the

(A) mass of the pendulum bob

(B) amplitude of the oscillation

(C) length of the penduium

(D) force with which the pendulum is
set into motion

Item 6 refers to the following diagram.

vt

e .

Q R x
When x = 0, the value of y is
A Q
(B) S
C P
(D) P/R

Which of the following will be constant, if a
constant net force is applied to a body?

(A)
(B)
(€
(D)

Velocity
Kinetic energy
Momentum
Acceleration

The newton-metre is the unit used to measure

Ay
(B)
©
(D)

force

momenium
moment of a force
power

Which of the following expressions is used
to calculate the efficiency of a machine?

(A)

(B)

(©)

(D)

Load x Distance moved by Effort N 100

Effort x Distance moved by Load 1

Load x Distance moved by Load » 100

Effort x Distance moved by Effort 1

Effort x Distance moved by Effort 5 100

Lead x Distance moved by Load !

Effort x Distance moved by Load y 100,

Load x Distance moved by Effort |
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10.

11,

Velocity m/s™'

-3

[tems 1011 refer to the following velocity-
time graph which shows a ball being thrown

vertically upwards from the ground.

-104

2204

P

-304

The point, X, on the graph shows when the
ball is -

(A) at its highest point above the
ground

(B) at rest on the ground

(C) Just about to be thrown upwards

(D) on its way downwards

The gradient of the line, PQ, represents the

{A) distance the ball has covered

(B) displacement of the ball from the
ground

(<) acceleration of the ball

(D) velocity of the ball for its entire
flight

A falling raindrop reaches 4 constant speed

when

(A) there is no net force acting on it

{(B) the pull of the earth on the raindrop
is equal to the weight of the
raindrop

(C) the upthrust due to the air is at a
minimum

(D) the air surrounding the raindrop
becomes saturated with water
vapour

13.

14.

15.

16.

If an object is moving along a surface with
a constant acceleration, the net force acting

on the object is

(A) zero
(B) constant
{C) increasing

(D) decreasing

A glass marble, X, moving with a speed of
6 m s, collides ‘head on’ with an identical
stationary glass marble, Y. What is the
velocity of Y after collision assuming that X
is brought to rest?

(A) Oms™
(B) 3ms”
C) 6ms!
(D) 12ms™?

The rate of which of the following will
determine the power of a2 machine?

I Doing work

IL Converting energy
I11. Changing temperature
(A) I oniy

(B)  Ilonly
(C) Iand Il only
(D) I, [T and 1]

Which of the following implements are
designed to take advantage of a large moment
provided by a relatively small torce?

L. Claw hammer

1. Crowbar
HI. Pair of tweezers
IV, Pair of wire cutters

{A) Iand IV only
(B) [iT and 1V only
() I, 11 and I only
(D) [, Il and IV only
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17.

18.

19.

20.

Item 17 refers to the diagram below.

e Water Dam

The diagram above shows a dam. The
pressure on the dam at the bottom of the

reservoir depends on the

(A) depth of the water

(B) volume of water held by the dam
(C) mass of water held back by the dam
() length of the reservoir

A piece of string is tied onto a small stone and
the stone is then suspended, totally immersed,
in water. The tepsion in the string will be

{A) zero

(B) equal to the weight of the stone
© less than the weight of the stone
(D)  more than the weight of the stone

A bubble of gas rises to the surface of a soft
drink. This is because the

(A) upthrust on the bubble is greater
than the weight of the bubble

(B) upthrust on the bubble is greater
than the weight of water it
displaces

(C) weight of water displaced by the
bubble is less than the weight of
the bubble

(D}  density of the gas is greater than
the density of the drink

Which of the following is the MOST suitable
range for a clinical thermometer?

(A) 0°Ctod4-°C
(B) -10°Cto 110 °C
(&) 35°Cto 100 °C
(D) 35°Cto 44 °C

21,

22,

23.

In which of the following is conduction thx
main method of energy transfer?

(A) Food heated in a microwave QVen

(B) Energy transferted from the sun tc
earth

(C) Food being cooked on a barbecue

(D)  Food being cooked in a pot on an
electric stove

Which of the following are characteristic
features of a clinical thermometer?

I. Narrow constriction in the tube just
above the bulb
1. Limited range of temperatures
I11. Large bore to make the mercury

more visible

{A) I only

(B) I and II only
(C) I and I1I only
(D) LIlandIiI

Which of the foliowing are reasons why a
hot liquid, placed in a double-walled vacuum
flask, retains its heat for a long time?

L Evacuated space between the
double walls reduces the loss of
heat by conduction.

11 Silver inner walls reduce the los:s
of heat by radiation.
. The silvered outer wall helps

to absorb heat from the
surroundings.

(A) I and LI only
(B) I and 1l only
() II and I only
(D) I, Il and III
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24,

25.

26.

-5-

The specific heat capacity of a substance is
defined as the quantity of thermal energy

{A) the substance can hold

(B) I kg of the substance can hold

(C) required to raise the temperature
of the substance by | degree
Celsius

(D) required to raise the temperature of
1 kg of the substance by 1 degree
Celsius

An electric kettle full of water is plugged into
the electrical mains. The process by which
heat travels through the water is

(A) electrification

(B) evaporation

(C) convection

(D)  radiation

When heating a substance a point is reached
where no further change in temperature is
observed. The most likely reason for this
would be that the

(A) heater is supplying less heat

(B) substance is losing heat to the
atmosphere

(C) substance needs to be stirred less
frequently

(D) substance is changing state

27.

28.

29.

Which of the following phenomena are

" exhibited by light waves?

I. Reftraction
iL. Ditfraction
M1, Interference

(A) I and 11 only
{B) I and It only
(C) II and III only
(D) I, 1 and III

Whenever there is complete destructive
interference between two coherent wave
trains, the waves must be

(A) in phase

(B) out of phase by half of a wavelength

(C) out of phase by one wavelength

(D) out of phase by a quarter of a
wavelength

Which of the following is the correct relation
between the wavelength, A, speed, v, and
frequency, f, of a wave?

(A) Afv=0

CEEGERC)
0w
I i i
T~ Me o




30.

31.

-6-

Itern 30 refers to the following diagram 32,

showing a wave front about to reach a
reflecting surface XY..

- -

Which of the following would represent the
wave front after reflection?

33,

R i

X Y
(B) X Y

‘" K 34,

~ . PR

c ‘‘‘‘‘ -
© X Y
D
) 2 -

Which of the following statements about
sound is NOT correct?

{(A) Sound is transmitted as transverse
Waves.

(B) Sound may be produced by
vibrating systems.

(C) Sound does not travel through a
vacuunt.

(D) Sound travels more slowly than
light.

In which of the following are th

. electromagnetic waves written in order ¢

increasing frequency, starting with th
lowest? ;

(A) X rays, ultra violet, infra red, radic
(B) X rays, infra red, ultra violet, radic
(C) Radio, X rays, infra red, ultra viol
(D) Radio, infra red, ultra violet, X ray

Which of the following statements provide
a reason why the diffraction of light is NO”
usually observed?

(A) Its wavelength is too small.
(B) Its frequency is too high.
(C) Its speed is too high.

(D) Its wavelength is too large.

On which of the following would the positio
of an image formed by a plane mirror depend

(A) Distance of the observer from th:
mirror

B) Distance of the object from th
mirror

(Y] Angle at which the image is viewe

(D) Angle at which the object is viewe:
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35.

36.

Which diagram best shows the path taken by
the ray of light through the rectangular block?

(A)

(B)

©)

(D)

Which of the following can produce a
diminished virtual image of a real object?

I.
I1.
[1I.

(A)
(B)
(©)
(13}

. 7-

Ttem 37 refers to the following diagram which
shows an object placed in front of a plane

mirror.

\ Plane mirror

.

\ Object

Which of the following images BEST

N -
represents the position of the object produced

\ by the plane mirror?

\\ (&)

\ (B)

\ ©

\

]’\
(D)

SN T T

A plane mirror

" A diverging lens

A converging lens

T only

1 only

I{ and Il only
I, 11and II1
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Item 38 refers to the diagrams below which show the magnetic field lines plotted by a student.

UPLLt ‘ C—
/ WA TNy
/// \ W\ N\
N f—'js
W =\
i SRS
I II I
In which of the following diagrams are the magnetic field lines plotted correctly?
(A) [ and IT only
B) [ and III only
(C) I and III only
(D) I, I1land HI
41. In which of the circuits below would the

Which of the following is NOT one of the
ways in which the strength of the magnetic
field near a solenoid (long coil) carrying a
current can be increased?

Meters give readings which would enable
a student to determine the resistance of the

filament lamp?

| 1
(A) Increasing the resistance of the coil (A) ", -
(B) Increasing the current in the coil ) \Vv)
(C) Increasing the number of tumns per A
unit length of the coil + ﬁr @
(D) Placing a soft iron core inside the
coil
Which of the following relationships between
electrical quantities is correct?
v
= )
(A) V=" (V)=
(B) R=V/ I,
() P
E * ”
(&) Q= —
y .
(D) E=VI B\f
1.
FaY
"/
(v}

.L\v}
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42,

(B) h

.9

ltem 42 refers to the following diagram which
shows a cell E, a diode P and a resistor R

connected 1n series.
E

|
<
P

R

The current through R is BEST illustrated by
which of the following graphs?

HIA

(A) F
AATAN

s

1A

[\

t's
IIA’F
<)
ifs
HAD
(D)
Hs

Total internal reflection in 2 medium oceurs
only when the angle of incidence

{A) equals 90°

(B) equals the angle of retfraction
(C) is greater than the critical angle
(D) is less than the critical angle

44.

45.

46.

47

. Therefractive index of a transparent medium

with a critical angle, ¢, for light travelling
from the medivm to air is

(A) L
c
@ X
sine
sin 90’
C
© sinc
(D) sinc

Magpnetic induction occurs when

(A) aNpole attracts a S pole

(B) iron nails near a magnet become
magnetized

(C) a magnet is suspended and points
in the N-S direction

(D) an electroscope is charged

Which of the following characteristics
concerning ammeters is correct?

Resistance Circuit connection
(A) Low n series
(B) Low in parallel
(©) High in parallel
(D) High in series

When a large current passes through a fuse,
which of the following is the correct sequence
of events?

{A) Wire gets hot — wire melts —
current is cut otf

(B) Wire gets hot — current is cut off
— wire melts

(C) Wire mel{s — current is cut ottt —
wire gets hot

(D) Wire melts — wire gets hot —
“current is cut off
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48.

49.

-10-

Rectification can BEST be done by using a

(A) transformer
(B) diode

(C) transistor
() capacitor

Itemn 49 refers to the diagram below which
represents a straight wire carrying a current
into the plane of the paper.

Which of the following diagrams BEST
represents the magnetic field around the wire?

@ o~
___®___,
7N

(B) g

©)

50.

S1.

ltem 50 refers to the following diagram
showing a typical relay.

V\/\,\M

-~
e

The part, labelled P, must be made of

(A) iron
(B) copper
(©) plastic
(D) brass

Item 51 refers to the diagram below which
shows flexible wire loosely supported in a
strong magnetic field. '

=zye=7

‘When the switch, X, is closed the wire moves

{A) downwards

(B) upwards

(6] towards the north pole
(D} towards the south pole

Itis possible to induce a voltage in a wire coil
by the use of a

(A) steady magnetic field
(B) positively charged rod
(C) negatively charged rod
(D)  changing magnetic field
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53.

54.

- 11 -

Which of the following statements about 55.

alternating current is true?

(A) 1t can be changed into direct current
by a transformer.

(B) It can be rectified by using a
semiconductor diode.

() It can be used to recharge a battery.

(D) It is used to transmit electrical
energy because of its high
frequency.

For a siimple a.c. generator, which of the

following graphs will be produced by two 56,

complete rotations of the armature?

(A) +A\
e.m.f. >
No. of
rotations
57.
® +
e.m.f. >
U No. of
rotations
(C) +

i
\_/ U No. of

rotations

c.mf. m [-\ m >
U U U No. of
rotations

No practical transtormer is 100% efficient.

lI'.
11,
(A)
(B)

(C)
(D)

*Which of the following cause energy losses?

The resistance of the coils of wire

Magnetization and demagnetization
of the core

Eddy currents in the core

I and iI only

[ and I1I only
Il and 11 only
I, Il and 111

Radioactivity takes place in an atom as a

result of

(A) nuclear instability

(B) a chemical reaction

(C) exposure to excess heat
(D) excess stress on the atom

Which of the following statements about
radioactive decay are correct?

I

11.
111

(A)
(B)
(©
(D)

It is dependent on conditions
external to the nucleus.

It is a random process.

Itis due to changes in the nuclei of
atoms.

I and I only

l and I} only
IT and I1] only
[, 1} and UI
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Which of the following would be possible 60. N, radioactive nuclei are present in a sample

symbols for an isotope of nuclide presented attime t=290.
by ‘X ? ‘
Which of the following graphs BEST
I 4-2 x represents the variation with time of the
) number, N, of undecayed nuclei present?
IL. D ¢
(A) N
11 . ¢ N
(A) I only
(B) IT only
()] HI only 0 r
(D) I and 111 only fme
(B) N
Which of the following scientists discovered N
the relationship E = mc?
(A) Marie Curie
(B) Isaac Newton 0 -
© Albert Einstein time
(D) J. J. Thompson
© N |
mf\
0 time
(D) N
% \
0 time

END OF TEST

IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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A physical quantity which is NOT one of Itern Srefers to the following diagram which
the fundamental quantities is  ° shows the section of a thermomater,

(A) mass Mercury

(B) time _ ™~
(C)  current m

(D)  density 100 90’ 30
5. What is the reading shown?
0.0000357 N expressed in standard formis
(A)  88°
(A) 3.57x10*N (By 89°
(B) 3.75x10*N © 91°
(C) 375xI0*N (D) 92°

(D) 3I5x 108N

[tem 6 refers to the graph below which
The period of a simple pendulum is MOST shows a relationship represented by the
affected by the straight line passing through QT.

(A) length of the string

(B) amplitude of the oscillation
Q) mass of the bob

(D) force used to start it

Which of the following is suitable for /

measuring the diameter of 2 human hair? i) -
(A}  Tape measure 6. For this relationship, when x = 0, the value
(B)  Vernier caliper of y is
(C) Micrometer screw gauge
(D) Metre rule (A) Q

By S

© P

® R

Item 7 refers to the diagram below.

I [, 102cm 10cm _{100¢g

metre rule
pivot at centre

The diagram above represents a 100 g mass which can be balanced by placing a mass at [. If the
mass at | is to be used to balance the 100 g, it should be

(A) less than 100 g

{B) 100 g

() a little greater than 100 ¢
(DY  about200 g
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10.

11.

It is NOT true that the moment of a force 9 Inanexperimentto locate the centre of mass

is ofa sheet of cardboard, a plumb line {string
i with a small mass on the end) 1s used. The
{A) measured in units called newton plumb line is used to
metres
(B} the amount of force needed to keep (A) check that the apparatus is vertical ~
a body turning {B) check thatthe cardboard is swinging
(C)  the turning effect that a force has . freely '
. when it acts on a body (C) show which points are vertically
(D)  the product of the force and the below the pivon
perpendicular distance ofits line (D)  measure the width of the cardboard

of action from a point

Which of the following is a vector physical quantity?

(A)  Speed
(B) Energy
(C) Mass

(D}  Displacement

Item 11 refers to the following diagram which shows a velocity/time graph for a moving object.
Vi

t
|
{
i
|
|
|

C 4 4 £

I
-~

Which of the following statements about the cbject is/are true?

L It returns to its starting point.
1L It has zero acceleration between times t, and ¢,.
1. Its velocity at t, is the same as its initial velocity.

(A) I and Ii only
(B) I and I only
(€) TandIonly
(D) L IandIll
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13.

14.

15.

-4 -

Two smooth spheres, A and B, collide head on.
Which of the following statements is/are true?

L. The momentum of A is the same after
collision as it was before,
IL The momentum of B is the same after

collision as it was before.
1. The total momentum of A and B is the
same after collision as it was before.

(A) [ only

(B) IIT only

(<) IT and III only
(D) 1, 1T and III

‘Which ofthe following is NOT avector quantity?

(A) Displacement
(B) Density

<) Acceleration
(D) Momentum

Which of the following are renewable sources
of energy?

L Solar energy
iI. Wind energy
111, Geothermal energy

(A) TandIIonly
(B) I and IT1 only
(C) Il and Il only
(D) L llandIl

Anice cube sinks in liquid A but floats in liquid

B. Which of the following statements is true?

{A)  The upthrust is less in A than in B.

(B)  The upthrust is greater in A than in B,

() The weight of the ice is less in A than
in B,

(D) The weight of the ice is greaterin Athan
in B,

16.

17.

18.

A piece of string is tied onto a small
stone and the stone is then suspended,
totally immersed, in water. The tension
.in the string will be

(A) Zero

(B}  equaltotheweight of the stone

{C) lessthantheweightofthe stone

(D)  more than the weight of the
stone .

+
Item 17 refers to the following diagram
of a dam. )

romemoons Water

The diagram above shows a dam. The
pressure on the dam at the bottom of
the reservoir depends on the

(A)  depth of the water

(B) volume of water held by the
dam

(<) mass of water held back by the
dam

(3} length of the reservoir

Which of the following tools is/are
designed to take advantage of a large
moment provided by a relatively small
force?

L. Claw hammer

1I. Crowbar
1. Pair of tweezers
Iv. Pair of wire cutters

{A) IHonly

(B) IandIVonly
(C) I, andII only
(D} I, andIV only
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Some molten naphthalene at 100 °C is
allowed to cool down to room temperature.,
If naphthalene has a melting point of

" The temperature on a warm day in the 11
Caribbean is about

s

22

(A} 12K .80°C, which of the following graphs BEST
(B) 240K represents the cooling curve?
€©) 273K
(D) 305K . - ar°C
' 100
@ e :
Which of the following is MOST likely
to account for the fact that pot handles are :
usually made of wood or plastic? A
* tmin
(A) Conduction o
. 8/°C
(B) Convection 100 .
(C)  Radiation (®) 86
(D)  Evaporation
#/'min
8°c
' 100
© % K__\
t/min
8/°C
100
) so\

t'min

Which of the following does NOT describea
procesg which is anexample of evaporation?

(A) A slice of bread left in the open air
becomes dry.

(B)  The cooling effect of sweating in
animals.

{C)  Therapid disappearance of ether if
exposed to the air.

(D) A loaded copper wire put around

3 block of ice gradually cuts
through the ice.
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Item 23 refers to the following diagrams which show how the prcssﬁrc, the volume and the
temperature of 2 fixed mass of dry gas, are inter-related.

Pressure 4 Pressure 4 Volume &
0 — 0 B 0 B
8 Volume 0 Celsins temperature 0 Celsius temperature
1 )1 | m

Which of the graphs can be used to establish the kelvin temperature scale?

(A) II only

B) I and II only
(< 11 and III only
(D) I MlandIII

24,

25,

The specific latent heat of vapourization of
water is the energy required to change 1 kg
of water at

(A) 0 °C to steam at 100 °C

(B) 0°Ctoiceat0 °C

<) 99.9 °C to steam at 100,1 °C
(D) 100 °C to stearn at 100 °C

An electric kettle full of water is plugged
into the mains. The process by which heat
travels through the water is

(A)  electrification
{(B)  convection
(C}  evaporation
{D)  radiation

26.

27,

A detector of thermal energy is placed an
equal distance in tam from each of four
faces of a hollow metal cube full of water.
Thereading on the detector is GREATEST
when the detector is tumed towards the face
which is

(A)  painted silver

(B)  painted dull black
(] painted shiny white
(D)  highly polished

Which of the following waves travel only
longitudinally?

I Sound waves
IL. Radio waves
II1. Water waves
(A} I only
(BY 1l only

(8] [1 and U1 only
(M [. 11 and III
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Iten 28 refers to the following diagram
which represents a wave travelling to the

right.

-7-

" 28

29

The amplitude of the wave is the distafice

(A)
(B)
(©
(D)

Which of the feollowing diagrams could
represent diffraction of water waves in a

OoX
0z
™
X

ripple tank?

(A)
(B)
<
(D)

frrae
f-u\f'{.'
L A o )

1 onty ;§ | Jj%

IT only
Tand 1i only
II and I only

30.

31.

Item 30 refers to the table below which
Iists the refractive indices for light of four
different materials.

Material Refractive Index

Air 1.0

Ice

1.3

Perspex 1.5

Diamond 24

In which medium would the light waves
have the SLOWEST speed?

(A)
(B)
©)
(5

Air

Ece
Perspex
Diamond

Young's double slit experiment
demonstrates that light

(A)
(B
(O
{D)

has a particle nature

is a wave motion
travels in a straight line
produces sharp images

Itemn 32 refers to the diagramn below which
shows an instantaneous profile of a wave
travelling across a water surface.

Displacement

32.

N

| Positien

20 cm 10 em

From the information given, the frequency

is
(A)
(B)
(C)

(L)

-l—- Hz
20
10 Hz
20 Hz

unknown
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33

34.

-8-

Ifaconverging lens is used as amagnifying
glass, the image formed is

(A)
(B)
©)
(D)

real, inverted, diminished
real, erect, diminished
virtual, inverted, magnified
virtual, erect, magnified

Which row in the table below correctly
compares X rays and visible light?

X- rays

Visible Light

(A)
(B)
©)
(D)

Particles

High frequency
Longwavelength
Carry less energy

Waves

Low frequency
Short wavelength
Carry more energy

Item 35 refers to the following diagram.

) ¢

Y

The circular wavefront shown above is
progressing towards the reflecting surfacet
xy. Which of the diagrams below correctly
shows the shape of the wavefront after+
reflection?

(A)

y

X
®)

y

X
©

y

X
@)

Y
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i6. Which of the following diagrams MOST 37. Which of the following diagrams BEST

clearly shows the path of a ray of light when represents the passage of a beam of white
it strikes a plane mirror? : light through a triangular glass prism?
" ‘ \/ " .
. T7 v i
.
Vo A S
© : j ©
s S
) M ©)
S .

Item 38 refers to the diagram below.

lF F
— .——\
Principal Optical
focus centre
38. With reference 10 the diagram above, a real image is produced with a converging lens when the

object is located

(A) between the optical centre and F
(B) between F and infinity

(<) at F only

(DY at 2F only
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Current/mA

35

" 40.

Item 39 refers to the graphs below which represent two alternating currents.

5
0

. Current/mA
i/X |
/l o /

0.01 0.025 0.0 0.02
Time/s Time/s

I iI

Which of the following combinations correctly identifies these currents?

Current with Current with
greater frequency greater peak value

Ay 1 I

(B) I Neither

(<) Neither I

) 1 Neither

Which of the following staterments about 41 The current in a wire is one ampere if a

insulators is/are true? charge of

I In ap insulator all electrons are (A) 10 coulombs flows through itin 10

bound firmly to their atoms. seconds

il. In an insulator many electrons can - (B) 1 coulomb flows through it in 1
move freely from atom to atom. second

HI. An insulator cannot be charged by (C) 10 coulombs flow through it in 1
nubbing, second

IV, A good insulator retains the charge (D} 100 coulombs flows through it in
better than a conductor. 10 seconds

(A) Tonly -~

(B) Iandonly

(C} IlandIH only

(D) IiendIV
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42.

43.

-1l -

Itemn 42 refers to the following current-time
.graphs. :

I I

Which of the graphs above represent(s)
direct current?

{A) Ilonly

{B) IIT only

() I and [1I only
(DY Liland1ll

Which of the following statements about
alternating current is true?

(A) [tcan be changed into direct current
by a transformer.

(B) It can be rectified by using a
serniconductor diode.

{C}  Itcan be used torecharge a battery.

(D) It is used to transmit electrical
energy because of its high
frequency.

44,

45.

Item 44 refers to the diagram below.

el

4

.

— 11—+

—

In the parallel circuit shown above, ALL
of the current, 1, supplied by the battery

(&) goes through each of the resistors

(B) goes through the largest resistor
only

(<) goes through the smallest resistor
only

(D)  equals the sum of the currents in
the two resistors

Which of the following relationships gives
a correct value for the combined resistance
R, of resistors R1, R2, and R3 connected
in parallel? :

(A) Ry =R, +R, *R,

R, R, R
; R= ] 2 —+3
(B) TR+ R +R
1 1 1
( Rey=— & — 4 —
© ®TFT R R
o ..t
R, R, R, K&,
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46. In I, II and III below, which graph could Item 47 refers to the following diagram.
have been obtained from measurements

made using the circuit above it? \/\/\/\/\/\ )

L7 _:-
I FaVaVaYAYAYERR 7/ ‘
. . r.| . | r.| b | .
[k
47.  -The diagram above shows a typical relay.
The part, labelled P, must be made of
(A) brass
{(B) iron
I {C) plastic
D) copper
48, Which of the following formulae (in which
the symbols have their usual meaning) is a
mathematical expression of Ohm's Law?
(A) V=IR
(B) P=VI
© Q=IT
(D) E=PT
m 49. Rectification can BEST be done by using
2
(A)  transformer
B) capacitor
({0} transistor
7 (D) diode
50. Magnetic induction occurs when
v
{A)  aN poleattracts a S pole
(B) iron nails near a magnet become
(A) TIandIlonly magnetized
(B) 1 and IIT only : {C) a magnet is suspended and points
(C) I and IIT only in the N S direction

(D) LIlandIl (D) an electroscope is charged
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51 The direction of a magnetic field is the
direction in which
{A)  the Spole of a magnet points when
:  placed in it
_{B) ' theNpole of amagnet points when
N placed in it
(C) a positive charge moves when
placed in it
() a negative charge moves when
placed in it
L
a
52. In which of the following devices is a
cornrmutator used?
(A) Transformers
(B) A C generators
(C©) . D C motors
(D) Moving coil microphones
Item %3 refers to the following circuit
diagrams. '
ol
ol !
*1c et
by if
I I1
53. A simple experiment was conducted using

the circuit diagrams shown above. The
same components were used and the bulb
was lit to normmal brightness in each case.

Which of the following components would
be defective?

L The bulb
IL The battery
III. The diode

{A) I only

(B) IIT only

1Q) f and IT only
(D) T and U only

Neradioactive nucleiare presentina sample
at time t =0,

Which of the following graphs BEST
represents the varjation with time of. the

_ number, N, of undecayed nuclei present?

(A) N ,
N
0 time
(B) N
N.Z,
0; time
(o) N
N. L
0 time
D) N
N \
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55.

56.

57.

S 14 -

‘Which of the following actions is NOT one  58.
of the ways in which the strength of the
magnetic field near a solenoid (long coil)
carrying a current can be increased?
(A) Increasing the resistance of the coil
{B) Increasing the current in the coil
{C) Increasing the number of turmns per
unit length of the coil
(D)  Placing a soft iron core inside the
coil
Isotopesof an element differ from eachother
in that they have a different
(A) number of electrons
{B) number of protons
(9] number of neutrons 59.
(D) atomic number
Gamma rays may be stopped by '
(A)  asheet of paper i
B a few millimetres of aluminium
(©) a few centimetres of aluminium
D) several centimetres of lead 60,
END OF TEST

Which of the following are definitions of
the termn ‘half-life’ of radioactive nuclide?

I The time taken for the activity of
any given sample to fall t0 half
its original value.

1I. The time taken for haif the nuclei
present in any given sample to
decay. ' -

HI Half the average number of
disintegrations per second.

(A) TIandIlonly
(B) I and III only
Q) 11 and III only
(D) LIlandIN

- Which of the following pairs of terms

describes two properties of an o -particie?

(A)  No charge, very penetrating

(B) Positive charge, very penctrating
{C)  Positivecharge,notvery penetrating
(D) Negativecharge, notverypenetrating

In the equation AE = Amc?

(A} c = speed of light, Am = mass of
atom
{(B) c=speedoflight, Am = change in
" mass
{(C) ¢ = specific beat capacity of
substance, Am = change in mass
(D) c=specificheatcapacityofsubstance,
A m = mass of substance

IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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When used in front of a unit the prefix, ‘mega’
means :

| (a) 10

B) 10°
€ 10°
(D) 106

If force = mass x acceleration, the unit of
force could be written

(A)  kg'ms?
(B) kgmg?
(©) kgm's?
(D) kg m s

The base unit of temperature of the S.I.
system is the

(A) Celsius
B) Fahrenheit
© Kelvin
(D) Centigrade

Which of the following pairs consist(s) of
fundamental quantities?

I, Mass and weight
IL Mass and length

III. - Time and current
(A) Ionly
3B) IT only

© I and III only -
(D) 1Iand III only

The time period of a simple pendulum
oscillating with a small amplitude depends
on the =

(A)  mass of the pendulum bob

(B) amplitude of the oscillation

© length of the pendulum

(D) force with which the pendulum is

set into motion

Which of the following quantities is defined
in terms of ST units?

(A) Current
(B) Charge
© Length

(D) Temperature

Which of the following measuréments has
THREE significant figures?

(A)  0.0293 kg

(B)  094A
(C) 5321V
D) 10.42m

The newton-metre is the unit used to measure

(A) force

(B) power

© momentum

(D) moment of a force

Two forces of 8 N and 10 N CANNOT give
a resultant of

(A) IN
(B) 2N
(C) 9N
(D) 18N

GO ON TO THE NEXT PAGE



10.

11.

12.

Displacement/m

Item 10 refers to the following graph.

24}

122

0= 50 100
Time/s

The graph above shows how the displacement
of a runner from a starting line varies with
time. This runner is

(A) not moving

(B)  going at a steady speed
© going faster and faster
(D)  going slower and slower

A body moving with a constant acceleration
has applied to it

(A)  aconstant force
(B) a decreasing force
(C) an increasing force

(D)  aresultant zero force

- Two smooth spheres, A and B, collide head

on. Which ef'the followin i
ok g statements is/are

I. . The momentum of A is the same
after collision as it was before,

1I. The momentum of B is the same
i after collision as it was before.
II1. The total momentum of A and B is

the same after collision as it was
before. ’

) I only

(B) IIT only

© IT and IIT only
(D) I, IIandIII

13.

14.

15.

Ahydroelectric power station uses a renewable
source of energy, X. This energy raises
water to the top of a mountain so that it has
gravitational potential energy. As the water
runs down the mountain, it turns a turbine
which converts Y energy into Z energy. Which
set of answers for X, Y and Z is correct?

X Y . Z
(A) |Electrical |potential |kinetic
B) Solar kinetic electrical
(C) Geothermal | potential | electrical
(D) Chemical | kinetic electrical

A glass marble, X, moving with a speed of
6 m s-1, collides ‘head on’ with an identical
stationary glass marble, Y. What is the
velocity of Y after collision assuming that X
is brought to rest?

(A) Om s
(B) 3msg!
© 6 ms!
D) 12ms

On which of the following features does the
pressure at a point in a liquid depend?

L Density of the liquid
II. Depth from the surface

111, Arca of the cross scction of the
container
) I only

(B)  Ionly
© I'and II only
(D) I IT and ITI

2N NNT TN TLID NCVT DA D



16.

17.

18.

el

Which of the following implements are 19.
designed to take advantage of a large moment
provided by a relatively small force?

T Claw hammer

- II. Crowbar

I11. Pair of tweezers
IV. - Pair of wire cutters

(A) I and IV only
B) III and IV only
© I, IT and I1I only
D> L, IT and IV only

Item 17 refers to the following diagram which
shows a dam.

The pressure on the dam at the bottom of the
reservoir depends on the

(A) depth of the water

(B)  volume of water held by the dam 21.

(C)  massofwater held back by the dam
(D)  length of the reservoir

Apiece of string is tied onto a small stone and
the stone is then suspended, totally immersed,
in water. The tension in the string will be

(A)  zero

(B)  equal to the weight of the stone

© less than the weight of the stone

(D)  more than the weight of the stone 22,

20.

Which of the following would explain why
an ordinary 0—110°C laboratory thermometer
is NOT used to measure human body
temperature?

L The reading would change when
the thermometer is taken from
the patient’s mouth.

L It is not sensitive enough to measure
small changes in temperature.

I11. It does not have a large enough
range.

A) I only

(B) I and II only
© IT and IITI only
(D) I, II and III

Which of the following is the MOST suitable
range for a clinical thermometer?

(A) 0°Cto44 °C
(B) -10°Cto 110 °C
(C)  35°Ct0100°C
(D)  35°Cto44 °C

In which of the following is conduction the
MAIN method of energy transfer?

(A)  Food heated in a microwave oven

B) Energy transferred from the sun to
earth

(C)  Food being cooked on a barbecue
grill

(D)  Food being cooked in a pot on an
electric stove

When illuminated smoke is viewed through a

.microscope, small, bright specks can be seen

moving in a jerky haphazard manner. These
specks are

(A) atoms

B) molecules
(C)  smoke particles
(D)  light particles

N AT A T NEVT DAGER



23.

24.

-5

Most refrigerators are painted white because 25,

a white suface is

A) easily cleaned

(B) a good reflector of thermal radiation
(C)  agood absorber of radiation

(D)  apoor reflector of radiation

" Which of the following diagrams BEST 26.

illustrates convection current in a liquid?
@ Y
. \—' .

Bunsen burner

Bunsen burner

Bunsen burner

® i

Bunsen burner

The heat from a nearby fire reaches us
MAINLY by

A) conduction
(B) convection
(@) absorption
(D) radiation

A flask contains air under pressure. Some of
the air is let out slowly over a period of 10
seconds. When the flask is closed the

(A) pressure of the air in the flask will
have increased

(B) volume of air in the flask will have
decreased

© temperature in the flask will have
increased

(D)  number of molecules striking
the wall per second will have
decreased

GO ONTO THE NIEYT DAQE



27,

sl =

Some molten naphthalene at 100 °C is
allowed to cool down to room temperature.
If naphthalene has a melting point of
80 °C, which of the following graphs BEST
represents the cooling curve?

- q/°C

100
(A) 80

e

t/min
q/°C
(B) 180 \ 28,
t/min
q/°C
© % —— -

t/min

o

q/ C

100
(D) 80

J

t/min

Item 28 refers to the diagram below which
shows water boiling at the top of a glass test
tube while a piece of ice remains unmelted
at the bottom.

Bunsen

Ice wrapped
in gauze

Which of the following statements is the
reason for this occurrence?

(A) Water is a poor conductor of heat.
(B) Gauze is a poor conductor of heat.
© Water is a good conductor of heat.
(D) Glass is a good conductor of heat.

Which of the following waves travel(s) only
as longitudinal waves?

I. Sound
II. Radio
111 Water
(A) I only
B) IT only

© IT and IIT only
(D) I, II and III

A AT T TIID NTEVT DACYE



30.

32.

8 o

Item 30 refers to the following diagram which

.shows a longitudinal wave, where, C and R
.represent compressions and rarefractions

respectively.

&G R G R, G R C
If A = wavelength, the distance between C,
and R, is

31

(A) 5 A
®) I
_ |
© 1%
D) 2\

Item 31 refers to the following diagram.

sch/\ (N
AW W

21 cm

The diagram above illustrates the side view
of a water wave. The amplitude of the wave
is

A) 4 cm
B) 7 cm
© 8 cm
(D) 21 cm

© Item 32 refers to the following diagram.

The figure above shows the profile of a water wave. Using the same scale, which diagram below
represents a wave twice the frequency and half the amplitude in the same tank of water?

e \/\_/\

®)

©
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33. .

34.

3s.
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Which of the following statements provides
a reason why the diffraction of light is NOT
usually observed?

(A) Its wavelength is too small.
B) Its frequency is too high.
© Its speed is too high.

D) Its wavelength is too large.

On which of the following would the position
of an image formed by a plane mirror depend?

(A) - Distance of the observer from the
mirror

(B) Distance of the object from the
mirror

© Angle at which the image is viewed

(D)  Angle at which the object is viewed

Which of the following can produce a
diminished virtual image of a real object?

L A plane mirror

I A diverging lens
I1I. A converging lens
(A) I only
(B) II only.

© II and III only

- (D) LIland I

36.

Which diagram BEST shows the path taken
by the ray of light through the rectangular

block?

@A)

\
/
U
- [X

\\
X\

© \
N

\
- [




37.

Item 37 refers to the following diagrzim.

Plane mirror

AN DS NNNNRNNNNNNNNY

The diagram above represents an object
placed in front of a plane mirror. Which of
the following BEST represents the image

" produced by the plane mirror?

T\
N
-
-/

38.

39.

40.

41.

Which of the following statements about
waves is TRUE?

(A) Only transverse waves undergo
reflection.

(B) Longitudinal waves do not undergo
refraction, but may be reflected.

© Diffraction can only take place with
light waves.

(D)  All waves undergo reflection,
refraction and diffraction.

An echo is quieter than the original sound that
produced it. This shows that, compared to the
original sound, the echo has a

(A) smaller amplitude
(B) shorter wavelength
© lower frequency
D) slower speed

Which of the following electromagnetic waves
has the SHORTEST wavelength?

A) Gamma rays

B) Infrared waves

© Radio waves

D) Ultraviolet radiation

Which of the following objects can detect
X-rays?

(A) Thermometers
(B) Photographic film
© Oscilloscopes
(D)  Television aerials

N NN TO THE NTEYT DAME



42.

43.

44,

-0

Which of the following is NOT one of the
ways in which the strength of the magnetic
field near a solenoid (long coil) carrying a
current can be increased?

(A)  Increasing the resistance of the coil

B) Increasing the current in the coil

(C)- Increasing the number of turns per
unit length of the coil

(D) Placing a soft iron core inside the
coil

Which of the following statements is/are

" TRUE about the image formed by a plane

mitror?

L Itisvirtual.
II. It is laterally inverted.
I11. It is magnified.

(A) I only

(B) I and II only
© I and III only
(D) I, IT and I1I

Which of the labelled paths, A, B, C or D in
the diagram below, is correct for the ray XY?

A)

Glass prism

4s.

46.

47.

48.

Total internal reflection in glass occurs when

(A) the angle of incidence is 90°

B) the critical angle is exceeded

© all the light is transmitted

(D) theincidentray is perpendicular to
the glass boundary

Which of the followinlg circuit symbols
represents a fuse?

@ i
B) —o<o—
o —@-
o —©-

An ammeter has a very low resistance so that
it can be placed

A) in parallel with a component and
not affect the circuit

(B) in series with a component and not
affect the circuit

© in parallel with a component and
the ammeter does not heat up

(D) in series with a component and the
ammeter does not heat up

Which of the following materials is MOS
suitable for the core of an electromagnet?

(A) Copper
(B) Steel
.15 Carbon

(D) Soft iron



49.

e 1

Which of the following pairs of statements is true for BOTH iron and steel?

Iron

Steel

(A)

easily magnetised

does not retain its magnetism

(B)

not easily magnetised

retains its magnetism well

©)

easily magnetised

retains its magnetism well

D)

not easily magnetised

does not retain its magnetism

50.

(A)

(B)

©

(D)

51.

Which of the following shows the magnetic
field between a bar magnet and a piece of

iron?

/”.\
>

N S, Tron
\,_/*’-’
PR Y-
A NI

N S I
\% ///—- ron -
=

N S w Iron
S

N S Iron

Steel is NOT suitable for use. in an

electromagnet because it

(A) is too difficult to magnetise
(B) retains magnetism too well
© loses its magnetism too easily
D) contains too many domains

Item 52 refers to the following diagram.

Primary w Secondary
coil coil
\) </,
q |
X [ —
[ 44—
o— F——y

Appropriate labels for W and X would be

W X
(A) step-up transformer a.c. input
B) step-up transformer d.c. input

© step-down transformer a.c.input
(D)  step-down transformer d.c.input

O NONTTO TOE NTEVT DA AT
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55.

« 12 =

Item 53 refers to the following diagram of a 54. Which of the following is TRUE when a
magnet is moved relative to a coil?

simple a.c. generator.

L The induced current is in the same

I1.
II1.
IV.
(A)
_ : ®B)
The parts labelled X in the diagram are known (©
as the (D)
(A) coils
B) armatures
© commutators
(D) slip rings

direction as the charge causing
it.

The greater the number of turns
of coil the smaller the induced
e.m.f.

The faster the rhagnet moves
relative to the coil the greater the
induced e.m.f.

The stronger the magnetic field the
greater the induced e.m.f.

I and IIT only
Iand IV only
IT and III only
[T and IV only

Which of the following is TRUE for the relative charges on the neutron, proton and the electron?

Relative charge on Relative charge on Relative charge on
neutron proton electron
(A) 0 +1 o
B) +1 0 -
(©) +1 -1 0
(D) 0 +1 0

~~~~~~ A MTTIT ATDVT DA T



56.

. 57.

-4

Items 5657 refer to the following table.
| Nuclei | Atomic Mass | Neutron Number
P 16 8
Q 13 9
R 18 10
S 21 11

Which element follows jLi in the Periodic

Table?
(A) P
(B) Q.
© R
D) S

The nuclide *5;Th contains

(A) 90 protons and 234 neutrons
(B) 235 protons and 90 neutrons
© 90 protons and 144 neutrons
(D) 144 protons and 90 neutrons

58.

59.

Which of the following symbols would be
possible for an isotope of nuclide presented

by 2X?
X
. g5X
1 -+ 4
(A) I only
(B) IT only

© III only
(D) I and III only

Which of the following scientists is associated
with the relationship E = mc??

(A) Marie Curie
B) Isaac Newton
©) Albert Einstein
(D) J. J. Thompson

AN NONT T TLID ANTEVT DA AT
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N, radioactive nuclei are present in a sample at time t = 0.

Which of the following graphs BEST represents the variation with time of the number, N, of undecay
nuclei present?

(A) N
B NO ‘\

0 time

B) N
Noz
0 time

© N
NOL
0 time

(D) N

|

time

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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0.0000462 N expressed in standard form is 6. A boy measured the height of a laboratory
; table with a metre rule. Which of the
(A) 4.62 x 10°N following is MOST likely to be correct?
(B) 4.62 x 10*N
© 462 x 10*N A) 0.00895 m
(D) 4,62 x 10°N (B) 0.0895 m
© 0.895 m
(D) 8.95m
One gram is equal to
(A) 10 milligrams 7. The kinetic energy of a body of mass, m, and

(B) 100 milligrams velocity, v, is given'by: =
(©) 1 000 milligrams B
(D) 10 000 milligrams

G-
A4 kg mass is travelling with a constant speed (B) i
of 5ms'. Itis brought to rest in 2 seconds.
The average force acting on it to bring it to i
rest is ©

2

(A) 1.6 N D) mvAE
(B) 25N : o FREE AR
(C) 100N i 5 o i s e
(D) 40.0N

Item 8 refers to the following graph.

Which of the following measurements has

three significant figures? Displacement (m)- |
24
(A) 0.0293 kg
(B) 0.94 A
(©) 5.321% 12
(D) 10.42 m
0 50 100

Which of the following quantities remain Time(s)
unchanged with an INCREASE in
temperature? .

8. The graph above shows how the displacement
(A) Mass of a runner from a starting line varies with
(B) Density time. This runner is
©) Volume
(D) Relative Density (A) not moving

B) going at a steady speed
©) going faster and faster
(D) going slower and slower



10.

A falling raindrop reaches a constant speed

when

(A) there is no net force acting on it

B) the upthrust due to the air is at a
minimum

©) the pull of the earth on the raindrop
is equal to the weight of the
raindrop

(D) the air surrounding the raindrop

becomes saturated with water
vapour

The diagrams below, drawn to scale,
represent two forces, S and T, acting at O.
In which of the following is the resultant in

the direction, OX?

S
(A)

T
® / :

0) X
\T

T fe
D)

T
ONX
S
T

11.

12.

13.

When a force F is applied to a spring of
original length L, the new length becomes
L +x. What would be the new length of the

spring if a force of g— was applied instead?

(A) L+2x
(B) 2(L+x)
©) L+x
@) s Ea

7

Which of the following units is for
momentum?

(A)  kgs'

(B) kgms!
©) kg m s
(D) Nm

When two bodies collide momentum is
conserved. This means that the

(A) kinetic energy before impact is
equal to that after impact

(B) momentum of each body is
unchanged

©) algebraic sum of the velocities
before impact is equal to the sum
of the velocities after impact

(D) total momentum of the bodies
before impact is equal to the total
momentum of the bodies after
impact



14.

15;

16.

17.

Power can be defined as

(A) force x distance moved

force
B
B) time
© work done
time

(D) work done x time

An object is removed from the ground and
placed on a shelf. Which of its properties is
expected to increase?

(A) Mass

(B) Volume

(C) Potential energy
(D) Kinetic energy

Pressure in a liquid can be calculated using
the formula

P = pgh

Which sets of un

PQ X% i | gi
pressure in the SI uﬁ W

0 u Wit G

p B h
(A) g cm?
(B) kg m?
(C©) gem?
(D) kgm?
A bubble of gas rise

drink. This is bemswﬂne :

(A) density of the gas is greater than
the density of the drink

(B) upthrust on the bubble is greater
than the weight of the bubble

(©) upthrust on the bubble is greater
than the weight of water it
displaces

(D) weight of the water displaced by the
bubble is less than the weight of
the bubble

18.

19.

20.

Boyle’s law for a gas can be tested
experimentally, provided which of the
following is/are maintained constant?

I, Temperature

1I. Pressuf'ewf: N4 g
I1I. Density "Hﬁf ?iu
V. Mass:» A4 E

(A) IIT only
(B)  IandIlonly

(©) landIVonly =~
(D)  LandMIonly

ot

of 293 K.
is P, what
increases to 360

(A)




21.

22.

23.

o

The specific heat capacity of a material is the 24.

energy required to

(A)  melt 1 kg of the material with no
change of temperature -

B) change the temperature of the
material by 1 K

© change 1 kg of the liquid material
to 1 kg of gas without a change
in temperature

(D)  change the temperature of 1 kgof  25.

the material by 1 K

In the pressure law, which of the following
statements is/are true?

L. Ratio of pressure to Kelvin
temperature is constant.
II. Volume is constant. 26.
I11. Pressure is constant.
(A) TIonly

(B) III only
©) I and II only
(D) LIlandII

Which of the following statements concerning
the radiation of heat is true?

L Radiation can only take place in a 2.
material medium.
1 A good absorber is also a good
emitter of radiation.
I11. Dark dull surfaces are better

emitters than shiny ones.

(A) III only

(B) I and II only
© I and III only
(D) II and IIT only

An electric kettle full of water is plugged into
the mains. The process by which heat travels
through the water is

A) electrification
(B) convection
© evaporation
(D) radiation

There are NO attractive forces between the
molecules in a

(A) liquid and gas
(B) solid and a liquid
© liquid

D) gas

A gas occupies 2 m* at 27 °C and at a
pressure of 1 atmosphere. At a pressure of
2 atmospheres it occupies a volume of 1 m’.
What is its temperature at this new volume
and pressure? .

(A) 54.0°C
(B) 27.0°C
(©) 6.75 °C
D) -198°C

Which of the following is the correct relation
between the wavelength, A, speed, v, and
frequency, f, of a wave?

@A) A=fv
® f==
{£)]

b

© r-%
@ A
v
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Which of the following waves are NOT
transverse waves?

Water waves on the sea

Light waves from a street lamp
Sound waves from a guitar string
Radio waves travelling from a satellite

Item 29 refers to the following diagram.

Direction of propagation
—_

28.

(A)

(B)

©)

D)

A

Displacement

29.

P Qv Distance from origin

T

Which of the following statements about the

wave shown in the diagram above is/are true? - 30.
I Points P, Q and R are in phase.
II. Points S and T are out of phase.
I11. The wavelength of the wave is the
distance PR.
(A) TIonly
(B) II only
(©)  Iand I only
(D)  IIand III only
31,

Item 30 refers to the following graphs (with
axes having the same scales) of two sound
waves, P and Q.

4

—r

i t
Displacemen Wave P

Al
U U Time

T

Displacement% Wave Q

Y
Wi

Which of the following statements is true?

(A) P is louder than Q but Q has a
higher pitch.

(B)  Pis louder than Q and also has a
higher pitch than Q.

(©)  Qislouderthan PbutPhas a hi gher
pitch.

(D) Qs louder than P and also has a
higher pitch than P.

The normal hearing range of a young person
1s about

(A)  20Hzto2 000 Hz

(B)  20Hzt020000 Hz
© 200 Hz to 2 000 Hz
(D) 200 Hzto 20000 Hz



32.

33.

&

Item 32 refers to the following diagram which
shows a lady facing a plane mirror which is
4.0 m away from her..

! PRI ST

4m

The lady views the image of a vase, which is
0.25 m in front of her. How far from her is
the image of the vase?

g8 3.75m
(B) 425m
© 7.75 m
(D) 8.00m

Which of the following events does NOT
suggest that light travels in straight lines?

(A) Sunbeams streaming through trees

(B) A rainbow formation in the sky

(©) The formation of shadows

(D)  Light from a projector on its way
to a screen

35.

The specific latent heat of fusion of water is
340 kJ kg'. This means that when 10 kg of
water freezes

(A) 34 kJ of heat is absorbed
(B) 34 kJ of heat is given out
© 3 400 kJ of heat is absorbed
(D) 3 400 kJ of heat is given out

Which of the following diagrams BEST
represents the passage of a beam of white light
through a triangular glass prism?

(A)

i
A
.

(D)



36.

37,

38.

Item 36 refers to the following diagram.

The diagram above s 0
an image by a

(A) lens camera

(B)  pin hole camgié
©) telescope

(D) magnifying glass

Item 37 refers to the f@ﬁ'ﬂwmg diagram which
represents a thin ¢ oing lens, L, with a
principal axis GL.

If FL is the focal le
GF = FL, then where shou
placed so as to pro‘duee ‘a virt
image? -

(A) AtG

(B) To the left of G
(©) Between F and G
(D) Between L and F

{Q)

A ray of light in air strikes a glass block at an
angle of incidence of 0°. The light will be

(A) undeviated

(B) totally reflected

(@) refracted at 90° to normal
(D) refracted at an unknown angle

39.

40.

Wythene roda

w*c& " #
(A) positively cha
protons .
(B) negatively charge
electrons :
(€)  positively charg
~iaffi“giliactrons h



41.

- 043

Which of the following diagrams is a
representation of the current/potential
difference relationship for a metallic
conductor at a constant temperature?

IA

Y

(B)

©

v

) /

42.

Item 42 refers to the following diagram which
shows the cross section of a dry cell.

0

o, * o

..

e
.0, Tile 0 e "
vy B SO
LY B R

> 0w : ..
S o getes
R B B

Which of the labelled parts is the electrolyte?

(A) P
B). Q
(€ R
@)



43.

44.

-10-

A student requires a circuit to measure
the resistance of a resistor. Which of the
following circuits is correctly connected?

l
k I
) —(®

—

E

®

—
AW

D) \__I fosd

The refractive index of a transparent medium
with a critical angle, c, for light travelling from
the medium to air is

1
2% I

c

90°
€2)) :

sinc

sin 90°
© :

sinc

(D) sin ¢

45.

46.

In domestic installation systems, which of the
following components should be placed in the
live wire?

1§ Switches
1I. Circuit breakers
111. Fuses
A) I only
(B) III only

©) II and III only
(D) I, IT and III

In which of the following diag ra are
resistors P and Q in series with eacifothérand-
parallel with R? :

&)

P Q
R
. P
& —WW— R
— —AMW—
—WWW—
Q
b R
© T WWW—IW—
Q
D) P R
Q



47.

48.

- L

When a large current passes through a fuse,
which of the following sequence of events is
correct?

(A) Wire gets hot - wire melts —
current is cut off

(B)  Wire gets hot — current is cut off—>
wire melts

(C)  Wire melts — current is cut off —»
wire gets hot

(D) Wire melts — wire gets hot >
current is cut off

A semi-conductor diode produces half-wave

rectification of alternating current. Which of
the following statements is true?

L The current obtained has a constant
value.
II. The current obtained flows only in
one direction.
IMI.  There are periods when no current
flows from the source.

(A) Ionly

(B) I only

(C) IandIIonly
(D) Il and III only

49.

50.

Item 49 refers to the following diagram.

e T 0. . M, M T T T T

Two light aluminium spheres, A and B, are
suspended by insulating threads. Ifthey come
to_rest as shown in the diagram, the force
keeping them apart is

(A)  gravitational

(B) electrostatic

(C)  magnetic ‘
(D)  centripetal

Which of the following statements about
alternating current is true?

(A)  Itcanbe changed into direct current
by a transformer.

(B) It can be rectified by using a
semiconductor diode.

(C)  Itcanbeused to recharge a battery.

(D) It is used to transmit electrical
energy because of its high
frequency.



51

52.

53.

54.

122

The following diagrams show the magnetic field lines plotted by a student.

(=P q L

N S N [N N S

I II I

Which of the following diagrams are correct?

(A) I and II only
(B) I and I1I only
©) II and III only
(D) I, II and III

A transformer is used to 55.  J.J. Thompson discovered the electron,
Which of the following physicists discovered
(A)  alter the voltage the proton? : ;
(B) alter the frequency !
© convert direct current to alternating (A)  Thompson
current (B) Bohr
(D)  convertalternating current to direct (C)  Chadwick
current (D)  Rutherford 2§

Items 5657 refer to the following information.

Nucleus Neutron Number Proton Number

Rectification can BEST be done by using a

(A) transformer
(B) diode

© transistor . S i

D) capacitor Q 146 -
R 125 82
S . 146 92

Which of the following is four times the mass

of a proton? 56. Which pair of atomic nuclei are isotopes?

(A)  Alpha particle (A) Pand Q

(B) Beta particle (B) Qand R

(C)  Electron ©) Pand R

(D) Neutron (D) Qand S



2 e o

572 Which two elements could occupy adjacent 59.
positions in the periodic table?

(A) Pand Q
3B) Pand R
(&) Qand S
(D) Rand S

58. Which of the following scientists discovered
radium?

A) Marie Curie

B) Isaac Newton
) Albert Einstein
D) J.J. Thompson : 60.

END OF TEST

Which of the following statements about
radioactive decay are correct?

I3 It is dependent on conditions
external to the nucleus.
6 & It is a random process.
II1. It is due to changes in the nuclei of
atoms.

(0:9) I and IT only
B) I and III only
(©) 1I and III only
(D) I, II and III

‘Which of the following statements concerning
an a-particle are true?

L It has twice the charge of a proton.
1I. It has twice the mass of a proton.
111. It has the same sign charge as a proton.

(A) I and II only

(B) I and III only .
(9] IT and III only

(D) I, IT and TIT

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

01238010/F 2015



CSEC Physics June 2016 P1

Item 1 refers to the following graph.

N
P
/\V
S ~
-~
UR ' U
w
1. Which of the following pair of points are in phase?
A YW
(B PR
© S,V
(D) S, T
2. Given that force = mass x acceleration, the 4.

unit of force could be written as

(A) kg ms?
(B) kgm's?
© kg m™'s?
(D) kgms™?
3. The SI unit of temperature is the
(A) Celsius
(B) Fahrenheit
(o) Kelvin
D) Centigrade

NIAONINIT YN L

In carrying out an experiment to locate a real
image using a converging lens, the object can
be placed

L
1.
ML

(A)
(B)
©
(D)

between the focal point and the lens

at the focal point

between the focal point and a point
at twice the focal length

I only

I and III only
Il and 111 only
II only

GO ON TO THE NEXT PAGE
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The moment of a force may be defined as the

(A)  momentintime when a force is first
applied to a body

(B)  length of time for which a force is
applied to a body

O product of the force and its
perpendicular distance from the
turning point to the force

(D) ratio of the force and its
perpendicular distance from the
turning point

Item 6 refers to the following diagram which
shows two forces, X and Y, applied onto an
object.

___x._.___>

Y

What should be the magnitude and direction
of a third force which will cause the object to
remain stationary?

(A)  X-Yto the left
(B) X+ Ytotheleft
©) X —Yto the right
(D) X+ Ytotheright

When a force F is applied to a spring of
original length L the new length becomes
L +x. What would be the new length of the

spring if a force of g was applied instead?

(A) L+2x
B) 2(L+x)
(C) L+x

X
@ L+

NINMNIN/E MV K

Item 8 refers to the following diagram which
shows three forces of magnitudes L, Mand N,
all in the same plane and applied on a ring.

A

L

R— (]

v

N

Which of the following equations must
be TRUE in order for the ring to remain
stationary?

(A) L'=M+N
(B) N=L"+M
(€ N=L"-M
(D) N=L+M

2

Two forces of 8 N and 10 N CANNOT give
a resultant of

(A) 1IN
(B) 2N
(C 9N
(D) 18N
GO ON TO THE NEXT PAGE
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Item 10 refers to the following graph which
shows how the displacement of a runner from
a starting line varies with time.

Displacement/m
P L g
12p-- s : 5
0 50 100
Time/s

10. From the graph it can be deducted that the
runner is

(A)  notmoving

B) going at a steady speed
© going faster and faster
(D)  going slower and slower

11. A block is allowed to fall freely towards the
ground. As it falls, its gravitational potential
energy

(A) increases

B) remains constant

©) is converted to internal energy
(D) is converted to kinetic energy

12. Two smooth spheres, A and B, collide head
on. Which of the following statements is/are

TRUE?
I. The momentum of A is the same
after collision as it was before.
II. The momentum of B is the same
after collision as it was before.
HI. The total momentum of A and B is
the same after collision as it was
before.
(A) I only
(B) I11 only

©) Il and 111 only
(D) I, Il and 111

NINIONINIT N L

13.

14.

Item 13 refers to the following diagram which
shows two vectors of magnitudes a and b

represented respectively by OA and OB.

A C

8] B

The vectors act at point O and are directly
perpendicular to each other. Which of
the following pairs represents BOTH the
magnitude and direction of their resultant?

Magnitude Direction
(A) a+b oC
(B) a+b Co
(©) V@ +b) co
®  AG@+b) oC

The height of liquid in a vessel is 4 and its
density p. If the atmospheric pressure is X
and the acceleration due to gravity is g, what
is the pressure on the base of the vessel? (All
quantities are in SI units.)

(A X+hp
B E+thpg
€ X+hpg

D) (X+hp)g

GO ON TO THE NEXT PAGE
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15. The specific latent heat of vaporization of
water is 2.26 x 10 J kg . When 0.01 kg of
water is converted into steam it
(A)  absorbs2.26 x 10*J
(B) gives out 2.26 x 10*J
©) absorbs 2.26 x 10®J
(D) givesout2.26 x 10%J

16. Abody weighs 60 N on earth. When taken to
the moon the body weighs 10 N. Which of
the following would be the MAIN reason(s)
for this fact?

L. The earth rotates more slowly than
the moon.
Il. The earth has a larger mass than the
moon.
i Or: the moon there is no atmosphere.
Y T omly
‘B loah
iCy il and Iii onh
Dy I. Il and 111
Item 17 refers to the following diagram of a
clinical thermometer.
| |
35 37 42°C
17. What temperature is indicated by the clinical

thermometer in the diagram above?

(A) 383°C
(B) 38.6°C
(C) 38.7°C
(D) 388°C

18.

19.

20.

Under what conditions may we apply the
following gas formula to solve problems?

. _BV
LT,
| The mass of gas must be constant.
1L P, and P, must be measured in mm
of mercury.

1. The units of the product P, and V,
must be the same as the units of

the product of P, and V.
(A) [ only
(B) 11 only

© I and HI only
(D) I, Il and 111

Who was responsible for arriving at the
conclusion that measured amounts of
electrical and mechanical energy can be
converted to proportionate amounts of heat
energy”?

(A) Joule

(B) Rumford
© Coulomb
(D) Newton

Which of the following methods is the MOST
suitable means of heating a brass bob in order
to determine its specific heat capacity by the
method of mixtures?

(A)  Subjecting it to an open flame for
ten minutes

(B) Placing it in contact with an
electrical heater for ten minutes

©) Placing it in a boiling water bath
for ten minutes

(D)  Subjecting it to an infrared beam
for ten minutes

GO ON TO THE NEXT PAGE
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21.

22.

23.

-6-

The energy required to change the state of
a substance was determined to be EH. If the
mass of the substance was DOUBLED, the

value of EH will

(A)  be halved

(B) be doubled

© be quadrupled
(D) remain constant

Which of the following statements is FALSE?

(A) Evaporation occurs at room
temperature only.

(B) Evaporation requires heat energy
and causes cooling.

© Evaporation occurs only at the
surface.

(D) In evaporation the faster molecules
escape the liquid.

Most refrigerators are painted white because
a white surface is

(A) easily cleaned

(B) a good reflector of thermal radiation
© a good absorber of radiation

(D)  apoor reflector of radiation

24.

25.

Which of the following diagrams BEST
illustrates convection current in a liquid?

@ Y
Sy

Bunsen burner

(B) i

Bunsen burner

o |

Bunsen burner

® |

Bunsen burner

The heat from a nearby fire reaches us
MAINLY by

(A) conduction
(B) convection
© absorption
(D) radiation

GO ON TO THE NEXT PAGE
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26.

28.

Which of the following is the POOREST  27. Which of the following descriptions refer to

conductor of thermal energy? BOTH a good absorber and a good emitter
of thermal (heat) energy?

(A) Air

(B)  Copper (A) A polished, concave metal plate

© Mercury (B) A polished, convex metal plate

(D) Aluminium ©) A flat, polished metal plate

(D) A flat metal plate, painted black

Which of the following diagrams BEST represents the wave generated in a ripple tank by a small
spherical dipper vibrating at a constant frequency?

(A) . (C.
(B. (D).

GO ON TO THE NEXT PAGE



29.

30.

31.

-8-

Item 29 refers to the following diagram which shows the instantaneous profile of a wave travelling
across a water surface.

Displacement
2 '"T/\ N\

‘} \_/‘ \'/‘ Position
2emp----------3
20 cm 40 cm

From the information given, the frequency is

1
1y
A 57
(B) 10Hz
(C) 20Hz

(D) unknown

The range of frequencies detectable by the normal human ear is

(A) 10 Hz to 100 Hz
(B) 20 Hz to 20 KHz
©) 10 Hz to 10 KHz
(D) 20 Hz to 2000 KHz

Item 31 refers to the following diagram which illustrates the side view of a water wave.

scmlf\/\f\
oo U

2l cm

The amplitude of the wave is

(A) 4cm
B) 7 cm
© 8 cm
(D) 21 cm

GO ON TO THE NEXT PAGE
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32. An object O is viewed in a plane mirror PQ. Which of the following diagrams correctly shows the
formation of the image?

NN
NN
@) NN ©
AR
P — s, Q |4 9
7 ”
7 //
///
Z,
é/
0 0’
l.§
NS
NN I\\
(B) NN D) S~
P \‘ ~ Q P \\\\\ Q

ltem 33 refers to the following diagram.

H
\<
d m
M ‘9o°| Air
i

Glass

<

33. From the diagram above, the refractive index of glass can be determined from the ratio
® S
® o
Sl
D) Sif1 90
Sinn

GO ON TO THE NEXT PAGE
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Item 34 refers to the following diagram which represents an object OB standing on the axis of the

converging lens L. L

A

10 20 30 40 50 60 0 8 9 100 110cm

[T

IM represents the image formed. The lens is placed at the 50 cm mark of a scale marked every 10 cm.

34, The focal length of the lens is

(A) I5cm
(B) 20 cm
(&) 60 cm

(D) 65 cm
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35.
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A ray of white light enters a transparent glass 36.
prism. In which of the following diagrams is
the dispersion of light correctly illustrated?

<-®wWQ=<QO®

<=WO<QO®

RO=<Ow= <

rOoO<Ow™ <

©) ; ;

Which diagram BEST shows the path taken
by a ray of light through a rectangular block?

AN
JAN
\
N
© \
AW
N
J&

GO ON TO THE NEXT PAGE
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Item 37 refers to the following diagram.

Direction of propagation
—_—

S

DisplacementV\ R /\ o

37.

38.

39.

Wp Q\/ Distance from origin
T

Which of the following statements about the
wave shown in the diagram is/are true?

I.
I
1.

(A)
(B)
©)
(D)

Points P, Q and R are in phase.

Points S and T are out of phase.

The wavelength of the wave is the
distance PR.

1 only

I only

I and Il only
Il and 111 only

In which of the following would a change be
detected if sounds of differeing frequencies
are played in succession? (Assume amplitude

constant.)

(A) Loudness
(B) Speed
© Pitch

(D)  Timbre

Magnetic induction occurs when

(A)
(B)

©
(D)

an N pole attracts a S pole

iron nails near a magnet become
magnetized

a magnet is suspended and points
in the NS direction

an electroscope is charged

41.

Which of the following electromagnetic
waves has the SHORTEST wavelength?

(A)
(B)
©)
(D)

Gamma rays
Infrared waves
Radio waves
Ultraviolet radiation

Which of the following diagrams shows the
magnetic field between a bar magnet and a
piece of iron?

(A)

(B)

©

()

/P\
]

N 1 Iron
N
A
It

N S |
——a_ //_;; ron
-

N s 1ron
~ e

N S Iron

GO ON TO THE NEXT PAGE
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Item 42 refers to the following diagram which
represents a straight wire carrying a current
into the plane of a piece of paper.

Which of the following diagrams BEST
represents the magnetic field around the wire?

w
X\

Item 43 refers to the following diagram
which shows the trace on the screen of an
oscilloscope wired to an a.c. supply and a
device X.

X is probably a

(A) diode
(B) resistor
©) solenoid

(D) transformer

Item 44 refers to the following diagrams
labelled 1, II and I1I.

N —S ¢ Two permanent

X >
/—\‘
43.
(B) }
©) ‘
D .

44,

NINIONTAIT ANt 7

¢ magnets

Parallel wires carrying
equal currents in the
same direction into

the paper

Current flowing
in a solenoid

m

Which of the diagrams above correctly
show(s) the magnetic fields created?

(A) lonly

(B) I and HI only
(&) I1 and 1II only
(D) I, IlandIll

GO ON TO THE NEXT PAGE
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45.  Which of the following materials is MOST 47.

- 14 -

suitable for the core of an electromagnet?

(A)
(B)
©)
(D)

Steel
Copper
Carbon
Soft iron

46. Which of the following circuit symbols
represents a fuse?

(A)

()

©)

(D)

——
-0 -
-0

48.

An ammeter has a very low resistance so that
it can be placed in

(A) parallel with a componerz 27C =2t
affect the circuit

(B) series with a component and %
affect the circuit

©) parallel with a component and e
ammeter does not heat up

D) series with a component and the

ammeter does not heat up

An ideal transformer has a primary to
secondary turns ratio of 1:3. An alternating
potential difference of 200 V is applied to
the primary coil and a resistance of 200 Q
attached to the secondary coil. What is the
current in the secondary circuit?

(A) 033A
(B) 10A
(©) 15A
(D) 3.0A

49. The following diagrams labelled I, I1 and 111, show the magnetic field lines plotted by a student.

N

a

I I

Which of the following are correct?

(A)
(B)
©
(D)

I and II only

I and 11l only
I and 11 only
I, Il and 111

N
A

GO ON TO THE NEXT PAGE
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50. Which of the following voltage (V) — time (t) graphs BEST represents an a.c. voltage?

\/A} \ZA
A A
a) o > tls © o > ths
\AJ \/A}
A N

(B) 0 > t/s (D) 0 \//\\ > t/s

51. In which of the following circuits will the lamp light up?

[ Dt D—
w = © =
A ~
-/ -/
N N
1 r
—_— J
®) = D) =
I~ R
—/ N\

GO ON TO THE NEXT PAGE
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54.
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Item 52 refers to the following diagram.

1]+

Which of the following options shows the
correct match of the component name and
its number?

Diode Lamp Resistor Fuse
(A) 3 1 4 2
(B 4 3 1 2
© 1 3 4 2
(D) 2 4 3 1

Given the following truth table with inputs
A and B and output C, which logic gate does
it describe?

A B C

0 0 1
0 1 1
[ 0 1
1 1 0

(A) NAND

() NOR

(C) AND

(D) OR

In the scattering experiment conducted by
Geiger and Marsden, some of the alpha
particles were deflected. The explanation for
this phenomenon is that

(A) electrons have a small mass

(B) electrons have a small charge

© the metal foil was only a few atoms
thick

(D)  the nuclear charge and mass are
concentrated in a small volume

Ss.

56.

57.

58.

Which of the following CANNOT be
deflected by a magnetic field?

(A) Alpha particles
(B)  Beta particles
© Gamma rays
(D) Electrons

Which of the following are definitions of the
term ‘half-life’ of a radioactive nuclide?

L. The time taken for the activity of
any given sample to fall to half
its original value.

1. The time taken for half the nuclei
present in any given sample to
decay.

I11. It is half the average number of

disintegrations per second.

(A) [ and 1l only
(B) I and 111 only
© I1 and 111 only
(D) I, Il and 111

The nuclide 55 Th contains

(A) 90 protons and 234 neutrons
(B) 235 protons and 90 neutrons
()] 90 protons and 144 neutrons
(D) 144 protons and 90 neutrons

Which of the following statements describe
the nature of the three types of emissions from
radioactive substances?

I Alpha radiation is a stream of
helium nuclei.

I1. Beta radiation is a stream of
electrons.

1. Gamma radiation is an

electromagnetic radiation of
very high frequency.

(A) I and Il only
B) I and 111 only
© 11 and 111 only
(D) L 1landIll

GO ON TO THE NEXT PAGE
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59. Which of the following scientists discovered 60. Which of the following equations for nuclear

the relationship E = mc?? reactions is correct?

g;i raﬁeNCl:ie (A) “%mRa—> "ZRn+ B~ particle
saac Newton

(C)  Albert Einstein B) YC->UYN  +p-particle

(D) J J Thompson
(©)  %Ra— ’2Rn+a ~particle

D) YC—->“N  +a-paricle

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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How many significant figures are in the 4, “Which of the following instruments is suitable
quantity 25.92 m3? for measuring the diameter of a human hair?
(A) 1 (A) Tape measure
(B) 2 (B) Vernier caliper
© 3 © Metre rule
(D) 4 (D) Micrometer screw gauge
Item 2 refers to the following measuring 5. Three immiscible liquids P, Q and R have
cylinder which is used to determine the densities which differ. Q is denser than P but
volume of a liquid. less dense than R. Which of the following
diagrams shows how the liquids settle in the
cm’® measuring cylinder?
— 10
9 ~—~—=]
B P =
8 (A) Q 3
—7 R 3
—6
L
T Q 3
{ Liquid (B) P 3
R 3
The volume of the liquid, in cm?, is
A) 1.0 <
(B) 75 R 3
© 78 | - © Q 5
(D) 8.0 P 3
In carrying out an experiment to locate a -
real image using a converging lens, the P 3
object can be placed (D) R 3
l. between the focal pointand the lens —
1. at the focal point
II. between the focal point and a point
at twice the focal length 6. The mass of an astronaut is 70 kg when
standing on the moon. When he returns to
(A) l only earth his approximate weight will be
(B) {1 only o,
(© I only (A) 70kg
(D) [ and 1 only (B) 420 kg

() 70N
Y ’Ulv AN

3 N
P A



When a force F is applied to a spring of
original length L, the new length becomes
L+ x. What would be the new length of the

spring if a force of —g— was applied instead?

(A) L+2x
(B) 2(L+x)
(C) L+x
(D) L+3-

Item 8 refers to the following diagram
which shows three forces of magnitudes
L, M and N, all in the same plane and
applied on a ring.

AN

R—(

A\

N

Which of the following equations must
be TRUE in order for the ring to remain
stationary?

(A)  N=L2+M?
(B) Nz=L?-M?
(C) L2=M2+N?
(D) N=L+M

Linear momentum is

(A)  theproductofmassandacceleration
(B) the product of mass and velocity
©) measured in newton-metres

(b) measured in kilograms per metre

10.

11.

12.

Which of the following features must be
present in a stable, well-designed racing
car?

(A) Low centre of gravity
(B)  Narrow wheelbase
© Sunroof

(D)  Long front

Which of the following statements
represent ways in which energy may be
used MORE efficiently and economically
in homes?

[. Washing fewer and larger loads in
the washing machine
IL Using a solar water heater instead

of an electrical heater

III. - Hanging clothes out to dry in the
sun instead of using an electric
dryer

(A) I and 11 only
(B) I and III only
© II and il only
(D) LilandIll

When a ball is thrown vertically upwards,
and reaches its maximum height, it has

(A) maximum kinetic energy and
maximum potential energy

(B) maximum kinetic energy and
minimum potential energy

© maximum potential energy and
minimum kinetic energy

(D) minimum kinetic energy and
minimum potential energy



13.

14.

15.

16.

A large, heavy parcel is tied with string. Itis
less painful for a person to pick up the parcel
if a cloth is wrapped around the string. This
is because the cloth

(A) exerts less force on the fingers
(B) reduces the tension in the string
© makes the parcel lighter

(D) reduces the pressure on the fingers

The specific latent heat of vaporization of
water is 2.26 x 10°J kg™'. When 0.01 kg
of water is converted into steam it

(A)  absorbs2.26 x 10*J
(B) gives out 2.26 x 10*J
© absorbs 2.26 x 102 J
(D) gives out 2.26 x 108 ]

Item 1S refers to the following diagram

which shows a copper rod being heated.

X Y VA

)

Which of the following transitions BEST
indicates the direction of net energy
transfer?

(A) Y—-XandY—Z
(B) Y—>Zand X —Z
© X—>YandY—>2Z
(D) Z—YandY - X

The heat capacity of a substance is defined
as the amount of heat energy

A) the substance can hold

(B) I kg of the substance can hold

© required to change the substance to
another state

(D) needed to raise the temperature of

the substance by | degree

17.

18.

19.

Under what conditions could the following
gas formula be applied to solve problems?

Plvl — P2V2
TI T2
L Mass of gas being constant.
1. The temperatures T, and T, must
be given in Kelvin.
I11. P, and P, must be measured in mm
of mercury.

IV. The units of P, and V, must be the
same as those for P, and V,.

(A) [ only

(B) I and IV only
© I, Il and IV only
(D) LIL,HlandIV

Whichscientist was responsible forarriving
at the conclusion that measured amounts
of electrical and mechanical energy can be
converted to proportionate amounts of heat
energy?

(A) Joule

(B) Coulomb
© Rumford
(D) Newton

Which of the following methods is the
MOST suitable means of heating a brass
bob in order to determine its specific heat
capacity by the method of mixtures?

(A)  Subjecting it to an open flame for
ten minutes

B) Placing it in contact with an
electrical heater for ten minutes

© Placing it in a boiling water bath
for ten minutes

(D) Subjecting it to an infrared beam
for ten minutes



20.

21.

22,

A student carries out an experiment to
determine the specific heat capacity, c, of
a solid using the electrical method. Which
of the following equations should be used?

w oo s
® oL
© = A;IZH
D) ¢= %‘9—

The energy required to change the state of
a substance was determined to be E,,. 1f the
mass of the substance was DOUBLED, the
value of E will

(A) be halved

(B) be doubled

© be quadrupled
(D) remain constant

The specific latent heat of vaporization of
water is the energy required to change 1 kg
of water at

(A) 0°Ctoiceat(°C

B) 99.9 °C to steam at 100.1 °C
© 100 °C to steam at 100 °C
(D) 0 °C to steam at 100 °C

-5-

23.

24,

The ‘glasshouse’ effect refers to the glasshouse
acting as a heat trap. This is a direct result of

(A) short wavelength infrared rays
which are unable to penetrate
glass

(B) long wavelength infrared rays
which are radiated from the sun
and are unable to penetrate glass

©) short wavelength infrared rays
which are radiated from the
objects within the glasshouse
and are unable to penetrate glass

(D) long wavelength infrared rays
which are radiated from the
objects within the glasshouse and
are unable to penetrate glass

The specific latent heat of fusion of water is
340 k J kg™'. This means that when 10 kg of
water freezes

(A) 34 kJ of heat is absorbed
(B) 34 kJ of heat is given out.
©) 3 400 kJ of heat is absorbed
(D) 3 400 kJ of heat is given out



25,

26.
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Item 25 refers to the following graphs (with axes having the same scales) of two sound waves, P and Q.

. A
Displacement Wave P
AVAAVAL
Displacement“ Wave Q

A\
v,

Which of the following statements is true?

(A) P is louder than Q but Q has a higher pitch.
(B) P is louder than Q and aiso has a higher pitch than Q.
© Q is louder than P but P has a higher pitch.
(D) Q is louder than P and also has a higher pitch than P.

Item 26 refers to the following diagram which shows an instantaneous profile of a wave travelling across

a water surface.

Displacement
2cmf--
T/\M/\ £\

Position

20 cm 40 cm

From the information given, the frequency is

1

(A) 30 Hz
(B) 10 Hz
(®) 20 Hz

(D) Unknown



27.

28.

Item 27 refers to the following diagram which
shows Pam facing a plane mirror which is
8.0 m away from her.

S/

-

Pam views the image of a vase, which is
0.5 m away from her. How far from Pam is
the image of the vase?

(A) 75m
(B) 85m
(C) 150m
(D) 155m

An object is placed at the bottom of a tank of
water and viewed vertically from above.

Which of the following would be TRUE
of the image of the object?

I It is virtual.
IL It is diminished.
[11. It is nearer to the eye than the
object.
(A) Il only

(B) [ and I1 only
) I and 1If only
(D) T and l1I only

29.

Item 29 refers to the following diagram
which shows a beam of white light being
dispersed (R - Red, V - Violet) by a prism
to form a visible spectrum.

3
-\\e\.\é\ \%
Q«*

Which of the following features make the
visible spectrum possible?

L The colour violet has the shorter
wavelength, hence refracts
more than colour red.

I1. The colour red has the longer

wavelength, hence refracts less
than colour violet.

HI. The colour violet has the longer
wavelength, hence refracts
more than colour red.

Iv. The colour red has the shorter
wavelength, hence refracts
more than colour violet.

(A) I and Il only
(B) [ and I'V only
© I and I only
(D) [1I and IV only



30.

31.

32.

[tem 30 refers to the following diagram of a
right-angled triangular glass prism, ABC.

X
B c
45°
P = > Q
45¢°
Y R
A S

The critical angle for glass is 42°. X is a ray
of light, perpendicularto BC. The ray of light
will emerge in the direction of

(A) P
B) Q
© R
(D) S

Which of the following waves requires a
medium of transmission?

(A) Radio
(B) Infrared
(8)) Light
(D) Sound

Therefractive index ofatransparent medium
with a critical angle, c, for light travelling
from the medium to air is

1

@) -
90°
(B) sin ¢
sin 90°
© sin ¢

(D) sin ¢

-8-

33.

34.

A piece of paper was burnt by adjusting the
height of a converging lens above the paper
until the mostconcentrated beam of sunlight
was obtained. The distance between the
lens and the paper was 10 cm. What was
the focal length, in cm, of the lens?

(A) 5
(B) 10
© is
(D) 20

Which of the following diagrams could
represent diffraction of water waves in a
ripple tank?

Iy
INRNRN,
/ 111
/7‘7[7?/

i

(A) [ only

(B) I only

(9] I and Il only
(D) [ and 1 only



3S.

36.
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Item 35 refers to the following diagram

which shows a transverse wave at a particular
instant.

Displacement

e e -

Position

The wavelength of the wave is equal to the
distance

A PQ
(B) PR
(© PS
(D) QR

Item 36 refers to the following diagram which

shows a light ray which is incident at the air—
glass interface at an angle of incidence of
50°.

Air

Glass
50°

If the critical angle for glass is 45°, the light
ray will be

(A) reflected
(B) refracted
(&) dispersed
(D) diffracted

37.

38.

39.

40.

Which of the following statements is TRUE
of a diverging lens?

(A) It is thinner at the centre than at
the edge.

(B) It can form only inverted images.

© It can form only real images.

(D) It can form only enlarged images.

What is the equivalent resistance of the two
resistors shown in the following diagram?

R,

(A) 050
(B) 13Q
€ 6Q
D) 80

A current [ flows for a time ¢ between two
points at a potential difference of V. The
power P expended is equal to

A W |

(B) vt
© {4
(D) It

A glass rod is rubbed with a piece of silk
and is positively charged. The glass rod
became charged by

(A) losing protons

(B) losing electrons
© gaining protons
(D) gaining electrons

&

R



41.
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Whichofthe following diagramsrepresents
the electric field existing between two
oppositely charged point charges?

)
. _
42,
®)
. i}
©) +e g .-
® 7 =
+o A o-
=\
43,

Item 42 refers to the following diagram
which shows an electrical circuit with a
cell and two filament bulbs.

© ©

1 |-
B

Which ofthe following circuitsareelectrically
the same as the circuit above?

)
A) O
{—
[\
./
(B) !
© @ @
®)
T ©

The resistance of an IDEAL ammeter is
assumed to be

(A) zero

(B) 0.1 ohm
(o) 1 to 2 ohms
(D) infinite
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44. Which of the following is NOT one of the 46. Which of the following diagrams represents

ways in which the strength of the magnetic the current/potential difference relationship
field near a solenoid (long coil) carrying a for a metallic conductor at a constant
current can be increased? temperature?
(A) Increasing the resistance of the coil 4
(B) Increasing the current in the coil
© Increasing the number of turns per (A)

unit length of the coil v
(D) Placing a soft-iron core inside the

coil

45. Which of the following concerning
voltmeters is correct? I

(B)
How it is v
Resistance of Connected /
a Voltmeter to the
Component
(A) Low In parallel N
- I

(B) High In parallel ©)
© Low In series : v
(D) High In series

(D) /
/ v

47. An ideal transformer has 1200 turns on the
primary coil and 600 turns on the secondary
coil. If the voltage across the primary is 20
V, the secondary voltage is

P

(A) 2V
(B) S5V
(C) XY

F1)y Y




48.
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Item 48 refers to the following diagram 49.

which shows a cell E, a diode P, and a resistor
R, connected in series.

womep— [T

A
<l [ —
P R

Which of the following graphs BEST
illustrates the current through R?

50.
UAD
(A)
ts
A}
N ANA
ils
IAY
(©)
1ls
A% St
D)
tls

Which of the following statements about
alternating current is TRUE?

(A) It can be changed into direct current
by a transformer.

(B) It can be rectified by using a
semiconductor diode.

) It can be used to recharge a battery.

(D) It can be used to transmit electrical
energy because of its high
frequency.

Which of the following statements about
insulators is NOT true?

(A) In an insulator all electrons are
bound firmly to their atoms.

(B) In an insulator many electrons can
move freely from atom to atom.

©) An insulator can be charged by
rubbing.

(D) A good insulator retains its charge
better than a conductor.

Item 51 refers to the following diagram.

An iron rod, PQ, is placed inside a plastic
pipe wound with a coil as shown in the
diagram and a current is passed. When the
current is switched off, the rod is likely to
have

(A) positive charge at P,negative charge
at Q

(B) negative charge at P, positive charge
at Q

(9] N pole at P, S pole at Q

(D) S pole at P, N pole at



52.

S3.

54.

13-

Anelectromagnet consists of insulated wire
wrapped around an iron core.

It works because

(A) iron is always magnetized

(B) iron is a good electrical conductor

© a magnetic field is produced inside
the coil

(D) an electric field is produced inside
the coil

The electric power supplied to homes and
factories is alternating current (a.c.) rather
than direct current (d.c.) because

(A) the use of a.c. reduces electrical
hazards

(B) the use of a.c. reduces transmission
losses

© a.c. enables a wider variety of
appliances to be used

(D) a.c. power lines are less likely to
be struck by lightning than d.c.
power lines

Which of the following would be possible
symbols for an isotope of a nuclide
represented by ;X ? '

(A X
A

B) ,HX
A-2

© X

(D) X

55.

56.

57.

The nuclide “3Th contains

(A) 90 protons and 234 neutrons
(B) 235 protons and 90 neutrons
© 90 protons and 144 neutrons
(D) 144 protons and 90 neutrons

Alpha particles, beta particles and gamma
rays from a radioactive source are subjected
to a transverse magnetic field. Which of
them would NOT be deviated from their
original path?

L. Alpha
1. Beta
[l Gamma
(A) 11 only
(B) 11 only

© I and It only
(D) I and 111 only

A radioactive isotope has a half-life of 20
days. How many days will it take for a
given sample to have its activity reduced

to *S—of its initial value?

(A) 1.2 days
(B) 60 days
© 80 days

D) 320 days



58.

59.

- 14 -

Which of the following describes two  60.
properties of an a-particle?

(A)  No charge, very penetrating

(B) Positive charge, very penetrating
(C)  Negativecharge,notvery penetrating
(D) Positive charge, not very penetrating

Sodium 24 decays into Magnesium 24 with
the emission of a B-particle and can be
represented by the following equation.

24Na N 24Mg+

it 12

Which of the following should be placed in
the box to complete the equation?

A) e
B) e
©) |He
(D) He

END OF TEST

Noradioactive nucleiare presentin asample
attime t = 0.

Which of the following graphs BEST
represents the variation with time of the
number, N, of undecayed nuclei present?

(A) N
N \
0 time
(B) N
N.l/
0 time
© N
N \
0 time
D) N
N \\
0 time

[F YOU FINISH BEFORE TIME [S CALLED, CHECK YOUR WORK ON THIS TEST.
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A physical quantity which is NOT one of Itern Srefers to the following diagram which
the fundamental quantities is  ° shows the section of a thermomater,

(A) mass Mercury

(B) time _ ™~
(C)  current m

(D)  density 100 90’ 30
5. What is the reading shown?
0.0000357 N expressed in standard formis
(A)  88°
(A) 3.57x10*N (By 89°
(B) 3.75x10*N © 91°
(C) 375xI0*N (D) 92°

(D) 3I5x 108N

[tem 6 refers to the graph below which
The period of a simple pendulum is MOST shows a relationship represented by the
affected by the straight line passing through QT.

(A) length of the string

(B) amplitude of the oscillation
Q) mass of the bob

(D) force used to start it

Which of the following is suitable for /

measuring the diameter of 2 human hair? i) -
(A}  Tape measure 6. For this relationship, when x = 0, the value
(B)  Vernier caliper of y is
(C) Micrometer screw gauge
(D) Metre rule (A) Q

By S

© P

® R

Item 7 refers to the diagram below.

I [, 102cm 10cm _{100¢g

metre rule
pivot at centre

The diagram above represents a 100 g mass which can be balanced by placing a mass at [. If the
mass at | is to be used to balance the 100 g, it should be

(A) less than 100 g

{B) 100 g

() a little greater than 100 ¢
(DY  about200 g
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10.

11.

It is NOT true that the moment of a force 9 Inanexperimentto locate the centre of mass

is ofa sheet of cardboard, a plumb line {string
i with a small mass on the end) 1s used. The
{A) measured in units called newton plumb line is used to
metres
(B} the amount of force needed to keep (A) check that the apparatus is vertical ~
a body turning {B) check thatthe cardboard is swinging
(C)  the turning effect that a force has . freely '
. when it acts on a body (C) show which points are vertically
(D)  the product of the force and the below the pivon
perpendicular distance ofits line (D)  measure the width of the cardboard

of action from a point

Which of the following is a vector physical quantity?

(A)  Speed
(B) Energy
(C) Mass

(D}  Displacement

Item 11 refers to the following diagram which shows a velocity/time graph for a moving object.
Vi

t
|
{
i
|
|
|

C 4 4 £

I
-~

Which of the following statements about the cbject is/are true?

L It returns to its starting point.
1L It has zero acceleration between times t, and ¢,.
1. Its velocity at t, is the same as its initial velocity.

(A) I and Ii only
(B) I and I only
(€) TandIonly
(D) L IandIll
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13.

14.

15.

-4 -

Two smooth spheres, A and B, collide head on.
Which of the following statements is/are true?

L. The momentum of A is the same after
collision as it was before,
IL The momentum of B is the same after

collision as it was before.
1. The total momentum of A and B is the
same after collision as it was before.

(A) [ only

(B) IIT only

(<) IT and III only
(D) 1, 1T and III

‘Which ofthe following is NOT avector quantity?

(A) Displacement
(B) Density

<) Acceleration
(D) Momentum

Which of the following are renewable sources
of energy?

L Solar energy
iI. Wind energy
111, Geothermal energy

(A) TandIIonly
(B) I and IT1 only
(C) Il and Il only
(D) L llandIl

Anice cube sinks in liquid A but floats in liquid

B. Which of the following statements is true?

{A)  The upthrust is less in A than in B.

(B)  The upthrust is greater in A than in B,

() The weight of the ice is less in A than
in B,

(D) The weight of the ice is greaterin Athan
in B,

16.

17.

18.

A piece of string is tied onto a small
stone and the stone is then suspended,
totally immersed, in water. The tension
.in the string will be

(A) Zero

(B}  equaltotheweight of the stone

{C) lessthantheweightofthe stone

(D)  more than the weight of the
stone .

+
Item 17 refers to the following diagram
of a dam. )

romemoons Water

The diagram above shows a dam. The
pressure on the dam at the bottom of
the reservoir depends on the

(A)  depth of the water

(B) volume of water held by the
dam

(<) mass of water held back by the
dam

(3} length of the reservoir

Which of the following tools is/are
designed to take advantage of a large
moment provided by a relatively small
force?

L. Claw hammer

1I. Crowbar
1. Pair of tweezers
Iv. Pair of wire cutters

{A) IHonly

(B) IandIVonly
(C) I, andII only
(D} I, andIV only
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Some molten naphthalene at 100 °C is
allowed to cool down to room temperature.,
If naphthalene has a melting point of

" The temperature on a warm day in the 11
Caribbean is about

s

22

(A} 12K .80°C, which of the following graphs BEST
(B) 240K represents the cooling curve?
€©) 273K
(D) 305K . - ar°C
' 100
@ e :
Which of the following is MOST likely
to account for the fact that pot handles are :
usually made of wood or plastic? A
* tmin
(A) Conduction o
. 8/°C
(B) Convection 100 .
(C)  Radiation (®) 86
(D)  Evaporation
#/'min
8°c
' 100
© % K__\
t/min
8/°C
100
) so\

t'min

Which of the following does NOT describea
procesg which is anexample of evaporation?

(A) A slice of bread left in the open air
becomes dry.

(B)  The cooling effect of sweating in
animals.

{C)  Therapid disappearance of ether if
exposed to the air.

(D) A loaded copper wire put around

3 block of ice gradually cuts
through the ice.
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Item 23 refers to the following diagrams which show how the prcssﬁrc, the volume and the
temperature of 2 fixed mass of dry gas, are inter-related.

Pressure 4 Pressure 4 Volume &
0 — 0 B 0 B
8 Volume 0 Celsins temperature 0 Celsius temperature
1 )1 | m

Which of the graphs can be used to establish the kelvin temperature scale?

(A) II only

B) I and II only
(< 11 and III only
(D) I MlandIII

24,

25,

The specific latent heat of vapourization of
water is the energy required to change 1 kg
of water at

(A) 0 °C to steam at 100 °C

(B) 0°Ctoiceat0 °C

<) 99.9 °C to steam at 100,1 °C
(D) 100 °C to stearn at 100 °C

An electric kettle full of water is plugged
into the mains. The process by which heat
travels through the water is

(A)  electrification
{(B)  convection
(C}  evaporation
{D)  radiation

26.

27,

A detector of thermal energy is placed an
equal distance in tam from each of four
faces of a hollow metal cube full of water.
Thereading on the detector is GREATEST
when the detector is tumed towards the face
which is

(A)  painted silver

(B)  painted dull black
(] painted shiny white
(D)  highly polished

Which of the following waves travel only
longitudinally?

I Sound waves
IL. Radio waves
II1. Water waves
(A} I only
(BY 1l only

(8] [1 and U1 only
(M [. 11 and III
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Iten 28 refers to the following diagram
which represents a wave travelling to the

right.

-7-

" 28

29

The amplitude of the wave is the distafice

(A)
(B)
(©
(D)

Which of the feollowing diagrams could
represent diffraction of water waves in a

OoX
0z
™
X

ripple tank?

(A)
(B)
<
(D)

frrae
f-u\f'{.'
L A o )

1 onty ;§ | Jj%

IT only
Tand 1i only
II and I only

30.

31.

Item 30 refers to the table below which
Iists the refractive indices for light of four
different materials.

Material Refractive Index

Air 1.0

Ice

1.3

Perspex 1.5

Diamond 24

In which medium would the light waves
have the SLOWEST speed?

(A)
(B)
©)
(5

Air

Ece
Perspex
Diamond

Young's double slit experiment
demonstrates that light

(A)
(B
(O
{D)

has a particle nature

is a wave motion
travels in a straight line
produces sharp images

Itemn 32 refers to the diagramn below which
shows an instantaneous profile of a wave
travelling across a water surface.

Displacement

32.

N

| Positien

20 cm 10 em

From the information given, the frequency

is
(A)
(B)
(C)

(L)

-l—- Hz
20
10 Hz
20 Hz

unknown
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33

34.

-8-

Ifaconverging lens is used as amagnifying
glass, the image formed is

(A)
(B)
©)
(D)

real, inverted, diminished
real, erect, diminished
virtual, inverted, magnified
virtual, erect, magnified

Which row in the table below correctly
compares X rays and visible light?

X- rays

Visible Light

(A)
(B)
©)
(D)

Particles

High frequency
Longwavelength
Carry less energy

Waves

Low frequency
Short wavelength
Carry more energy

Item 35 refers to the following diagram.

) ¢

Y

The circular wavefront shown above is
progressing towards the reflecting surfacet
xy. Which of the diagrams below correctly
shows the shape of the wavefront after+
reflection?

(A)

y

X
®)

y

X
©

y

X
@)

Y


Dad
Rectangle


i6. Which of the following diagrams MOST 37. Which of the following diagrams BEST

clearly shows the path of a ray of light when represents the passage of a beam of white
it strikes a plane mirror? : light through a triangular glass prism?
" ‘ \/ " .
. T7 v i
.
Vo A S
© : j ©
s S
) M ©)
S .

Item 38 refers to the diagram below.

lF F
— .——\
Principal Optical
focus centre
38. With reference 10 the diagram above, a real image is produced with a converging lens when the

object is located

(A) between the optical centre and F
(B) between F and infinity

(<) at F only

(DY at 2F only
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Current/mA

35

" 40.

Item 39 refers to the graphs below which represent two alternating currents.

5
0

. Current/mA
i/X |
/l o /

0.01 0.025 0.0 0.02
Time/s Time/s

I iI

Which of the following combinations correctly identifies these currents?

Current with Current with
greater frequency greater peak value

Ay 1 I

(B) I Neither

(<) Neither I

) 1 Neither

Which of the following staterments about 41 The current in a wire is one ampere if a

insulators is/are true? charge of

I In ap insulator all electrons are (A) 10 coulombs flows through itin 10

bound firmly to their atoms. seconds

il. In an insulator many electrons can - (B) 1 coulomb flows through it in 1
move freely from atom to atom. second

HI. An insulator cannot be charged by (C) 10 coulombs flow through it in 1
nubbing, second

IV, A good insulator retains the charge (D} 100 coulombs flows through it in
better than a conductor. 10 seconds

(A) Tonly -~

(B) Iandonly

(C} IlandIH only

(D) IiendIV
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43.

-1l -

Itemn 42 refers to the following current-time
.graphs. :

I I

Which of the graphs above represent(s)
direct current?

{A) Ilonly

{B) IIT only

() I and [1I only
(DY Liland1ll

Which of the following statements about
alternating current is true?

(A) [tcan be changed into direct current
by a transformer.

(B) It can be rectified by using a
serniconductor diode.

{C}  Itcan be used torecharge a battery.

(D) It is used to transmit electrical
energy because of its high
frequency.

44,

45.

Item 44 refers to the diagram below.

el

4

.

— 11—+

—

In the parallel circuit shown above, ALL
of the current, 1, supplied by the battery

(&) goes through each of the resistors

(B) goes through the largest resistor
only

(<) goes through the smallest resistor
only

(D)  equals the sum of the currents in
the two resistors

Which of the following relationships gives
a correct value for the combined resistance
R, of resistors R1, R2, and R3 connected
in parallel? :

(A) Ry =R, +R, *R,

R, R, R
; R= ] 2 —+3
(B) TR+ R +R
1 1 1
( Rey=— & — 4 —
© ®TFT R R
o ..t
R, R, R, K&,
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46. In I, II and III below, which graph could Item 47 refers to the following diagram.
have been obtained from measurements

made using the circuit above it? \/\/\/\/\/\ )

L7 _:-
I FaVaVaYAYAYERR 7/ ‘
. . r.| . | r.| b | .
[k
47.  -The diagram above shows a typical relay.
The part, labelled P, must be made of
(A) brass
{(B) iron
I {C) plastic
D) copper
48, Which of the following formulae (in which
the symbols have their usual meaning) is a
mathematical expression of Ohm's Law?
(A) V=IR
(B) P=VI
© Q=IT
(D) E=PT
m 49. Rectification can BEST be done by using
2
(A)  transformer
B) capacitor
({0} transistor
7 (D) diode
50. Magnetic induction occurs when
v
{A)  aN poleattracts a S pole
(B) iron nails near a magnet become
(A) TIandIlonly magnetized
(B) 1 and IIT only : {C) a magnet is suspended and points
(C) I and IIT only in the N S direction

(D) LIlandIl (D) an electroscope is charged
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51 The direction of a magnetic field is the
direction in which
{A)  the Spole of a magnet points when
:  placed in it
_{B) ' theNpole of amagnet points when
N placed in it
(C) a positive charge moves when
placed in it
() a negative charge moves when
placed in it
L
a
52. In which of the following devices is a
cornrmutator used?
(A) Transformers
(B) A C generators
(C©) . D C motors
(D) Moving coil microphones
Item %3 refers to the following circuit
diagrams. '
ol
ol !
*1c et
by if
I I1
53. A simple experiment was conducted using

the circuit diagrams shown above. The
same components were used and the bulb
was lit to normmal brightness in each case.

Which of the following components would
be defective?

L The bulb
IL The battery
III. The diode

{A) I only

(B) IIT only

1Q) f and IT only
(D) T and U only

Neradioactive nucleiare presentina sample
at time t =0,

Which of the following graphs BEST
represents the varjation with time of. the

_ number, N, of undecayed nuclei present?

(A) N ,
N
0 time
(B) N
N.Z,
0; time
(o) N
N. L
0 time
D) N
N \
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55.

56.

57.

S 14 -

‘Which of the following actions is NOT one  58.
of the ways in which the strength of the
magnetic field near a solenoid (long coil)
carrying a current can be increased?
(A) Increasing the resistance of the coil
{B) Increasing the current in the coil
{C) Increasing the number of turmns per
unit length of the coil
(D)  Placing a soft iron core inside the
coil
Isotopesof an element differ from eachother
in that they have a different
(A) number of electrons
{B) number of protons
(9] number of neutrons 59.
(D) atomic number
Gamma rays may be stopped by '
(A)  asheet of paper i
B a few millimetres of aluminium
(©) a few centimetres of aluminium
D) several centimetres of lead 60,
END OF TEST

Which of the following are definitions of
the termn ‘half-life’ of radioactive nuclide?

I The time taken for the activity of
any given sample to fall t0 half
its original value.

1I. The time taken for haif the nuclei
present in any given sample to
decay. ' -

HI Half the average number of
disintegrations per second.

(A) TIandIlonly
(B) I and III only
Q) 11 and III only
(D) LIlandIN

- Which of the following pairs of terms

describes two properties of an o -particie?

(A)  No charge, very penetrating

(B) Positive charge, very penctrating
{C)  Positivecharge,notvery penetrating
(D) Negativecharge, notverypenetrating

In the equation AE = Amc?

(A} c = speed of light, Am = mass of
atom
{(B) c=speedoflight, Am = change in
" mass
{(C) ¢ = specific beat capacity of
substance, Am = change in mass
(D) c=specificheatcapacityofsubstance,
A m = mass of substance

IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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An ice cube sinks in Liquid A but floats in
Liquid B. Which ofthe following statements
is true?

(A) The upthrust is less in Liquid A than
in Liquid B.

B) The upthrust is greater in Liquid A
than in Liquid B.

© The weight of the ice cube is less
in Liguid A than in Liquid B.

(D)  The weight of the ice cube is greater
in Liquid A than in Liquid B.

To measure the external diameter of a
measuring cylinder most accurately, one
should use a

A) metre rule

(B) tape measure

©) length of string

(D)  pair of vernier callipers

A4 kg mass is travelling with a constant speed
of 5ms™. Itis brought to rest in 2 seconds.
The average force acting on it to bring it to
rest is

(A) 1.6 N
(B) 2EN .
(C) 10.0N
(D) | 40.0N

Which of the following measurements has

three significant figures?

(A)  0.0293 kg

(B)  094A
(©) 5321V
(D) 1042m

Which of the following remains unchanged
with an INCREASE in temperature?

(A) Mass
B) Density
© Volume

(D) Relative density

Item 6 refers to the following diagram of a
rod and a centimetre rule used to measure the
rod’s length. The end of the rod (not shown)
is at the zero mark on the ruie.

§ Rod

l | [ I l T | 1
{Scm 4 cm Scm 6 cm

The length of the rod should be written as

(A) Scm
(B) 50cm
(C) 5.00cm
(D) 497cm

When an astronauc is standing on the moon
his mass is 70 kg. When he returns to earth
his approximate weight will be

(A)  70kg
(B) 420kg
(C) 70N
(D) 700N

An object is removed from the ground and
placed on a shelf. Which of the object’s
properties is expected to increase?

(A) Mass

B) Volume

©) Kinetic energy
(D) Potential energy

GO ON TO THE NEXT PAGE



10.

Which of the following features must be
presentinastable, well-designed racing car?

(A) Low centre of gravity
(B) Narrow wheel base
© Long front

(D) Sun roof

The diagrams below, drawn to scale,
represent two forces, S and T, acting at O.
In which of the follcwing is the resultant in
the direction OX?

A)

®) ' .

Which of the following expressions could be
used to determine the speed of an object?

Change in velocity

() Time taken
Change in displacernent'
(B) Time taken
Distance travelled
(€ Time taken

(D) Distance travelled x Time taken

Which of the following is the unit of
momentum?

(A)  kgs
(B) kgms
©) kg ms?
(D) Nm

When two bodies collide momentum is
conserved. This means that the

(A) xinetic energy before impact is
: equal to that after impact

(B) momentum of each body is

unchanged

© algebraic sum of the velocities
before impact is equal to the sum
of the velocities after impact

(D)  total momentum of the bodies
before impactis equal to the total
momentum of the bodies after
impact

. GO ON TO THE NEXT PAGE



14.

15.

16.

Power can be defined as

(A) force x distance moved
force

B8 time
work done

< time

(D)  work done x time

The specific latent heat of vaporization of
water is the energy required to change 1 kg
of water at

(A) 0°Ctoiceat(°C

(B) 99.9 °C to steam at 100.1 °C
© 100 °C to steam at 100 °C
(D) 0 °C to steam at 100 °C

i

Which of the following is the POOREST
conductor of thermal energy?

(A)  Air

B) Copper

(C©) . Mercury
(D) Aluminium

17

Which of the following diagrams BEST
illustrates convection current in a liquid?

( v
A) \)

Bunsen burner

Bunsen burner

———

w1

) S Bunsen burner

iie)
K—Bunsen burner

®)

GO ON TO THE NEXT PAGE



18.

19.

20.

21,

Boyle’s law for a gas can be tested
experimentally, provided which of the
following remain constant?

L Temperature
IL Pressure
111 Mass

(A) [ and I only
(B) [ and III only
© II and III only
(D) L, II and III

The specific latent heat of fusion of water
is 340 kJ kg'. This means that when 10 kg
of water freezes

A) 34 kJ of heat is absorbed
B) 34.kJ of heat is given out
©) 3 400 kJ of heat is absorbed
(D) 3 400 kI of heat is given out

As the temperature: of a liquid rises

A) its density increases

(B) the forces between 'its molecules
increase

(C)  the kinetic energy of its molecules
increases

(D)  the pressure it exerts at the bottom

of the container increases

The specific heat capacity of a material is the
energy required to

A) melt 1 kg of the material with no
change of temperature

(B) change the temperature of the
material by 1 K

© change 1 kg of the liquid material to
1 kg of gas without a change in
temperature

(D) change the temperature of 1 kg of
the material by 1 K

22.

23.

24.

25.

Whatisthe gain in the gravitational potential
energy of a body of weight 200 N, as it rises
from a height of 30 m to a height of 35 m
above the earth’s surface?

(A) 407
B) 100§
(©) 10007
(D) 20007

Which of the following statements concern-
ing the radiation of heat is/are true?

L Radiation can only take place in a
material medium.
1L A good absorber is alsc a good
emitter of radiation.
1L Dark dull surfaces are better emitters
than shiny cnes.

(A) 111 only

(B) Iand II only
©) [ and III only
D) II and III only

An electric kettle full of water is plugged into
the mains. The process by which heat travels
through the water is

(A) electrification
(B) convection
© evaporation
(D) radiation

There are little or no attractive forces between
the molecules in a

(A) liquid and a gas
B) solid and a liquid
© liquid

D)  gas

GO ON TO THE NEXT PAGE
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Item 26 refers to the following diagram of a 29. Which of the following statements does
clinical thermometer. NOT provide evidence that sound waves
can be reflected?

e ——————— vttt )

35 37 42 °C (A)  Sound can be heard around a corner
in open air.
26.  What temperature is indicated by the clinical (B)  Speaking tubes can be used for

passing messages in ships

thermometer in the diagram above? ;
© The depth of the ocean can be

(A) 38.3 °C measured using ultrasound.

(B) 38.6 oC (D) Echoes can be heard when a person
©) 38:7 °C shouts in a large empty room.
(D) 38.8°C

Item 30 refers to the following diagram in
which two coherent light sources produce
an interference pattern on a screen of bright

A : B and dark fringes.
© i

Item 27 refers to the following diagram.

27, Inusingaslinky to demonstrate longitudinal
waves moving from Point A to Point B
above, the spring is made to vibrate

(A)  parallel to AB

(R) perpendicular to AB

© at an obtuse angle to AB
(D)  atan acute angle to AB

28 Sound waves propagated in a medium
consist of

(A)  crests followed by troughs
(B) compressions followed by troughs

(C) crests followed by rarefactions - Bright
(D) compressions followed by
rarefactions 30. The reason for the formation of the bright

fringes is that

A) these positions contain more light
energy

(B) the crests are larger than the troughs
along these lines

©) all the crests and troughs are in
phase along these points

(D)  all the crests and troughs are out of
phase along these points

GO ON TO THE NEXT PAGE
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31.

32.

Which row in the following table correctly
compares X-rays and visible light?

X-rays Visible Light
(A) | Particles Waves
(B) | High frequency | Low frequency
(C) |Long Short
wavelength wavelength
(D) | Carry less Carries more
energy energy

Which of the following, in the 20th century,
provided evidence that light has a wave

Young’s double slit experiment
Newton’s prism experiment

nature?

(A)

(B)

© Ripple tank experiment
(D) Photoelectric effect

2Fa

33.

34.

Which of the following statements is NOT
true of the image formed in a plane mirror?

(A)  The image is upright.

(B) The image is laterally inverted.

© Rays of light from the object pass
through corresponding points on
the image. .

(D) The image is the same distance

behind the mirror as the object
is in front.

Which of the following can produce a
diminished virtual image of a real object?

I A plane mirror

IL. A diverging lens
I A converging lens
(A) I only
(B) I only
(C) II and III only
(D) L, I and III

GO ON TO THE NEXT PAGE
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35. An object, O, is viewed in a plane mirror, PQ. Which of the following diagrams correctly shows
how the image is formed?

K PR ;
@) it © g,
P e B Q P Q

s
//// T
O 0/
I<
\\\\
~
N \\ S I\\\
(B) \\\\\ . (D) \\\\\\

GO ON TO THE NEXT PAGE



36.

37.

38.

Item 36 refers to the following diagram. 39.

1
Image Object| | \
- I
I Eye
| et /A

The diagram above shows the formation of
an image by a

(A)  lens camera

(B)  pinhole camera
© telescope )
(D)  magnifying gless

Which of the following statements about
sound is NOT correct?

A) Sound travels more slowly than

light.

B) Sound does not travel through a
vacuum. ‘

(&) Sound is transmitted as transverse
waves.

(D) Sound may be produced by
vibrating systems.

A loud high-pitched note results from a
wave of

(A)  high frequency, small amplitude
(B) high frequency, large amplitude
© low frequency, large amplitude

(D)  low frequency, small amplitude

Which of the following diagrams represents
the magnetic field which exists between two
opposite magnetic pcles?

I
N
(B) , /<\ ]
~—
=N
© N\\i// S
o —

GO ON TO THE NEXT PAGE
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Item 40 refers to the following diagram.

—]
e e

40. What is the output at R and S when a 0 0
input is made at P and Q?
R S
A o 0
(B) 1 1
Cc 0 1
D) 1 0
Jtem 41 refers to the following diagram.
Frimary Secondary
3 w ;
zoil coil
O-—.
q j {
X T3 o
\ )
PR
41. Appropriate labels for W and X would be

(&)
(B)
©
(D)

W
step-down transformer

step-down transformer
step-up transformer

step-up transformer

X
a.c. input

d.c.input
a.c. input

d.c. input

42.

43.

Item 42 refers to the following diagram which
shows the cross section of a dry cell.

~

= Q

& w4 § ..\y

Which of the labelled parts is the electrolyte?

(A) P
B Q
(©) R
D) S

Which ofthe following equations CANNOT
be used to determine the power dissipated
in a resistor?

(A) P=1IR

B) P =1V
R

@ Py
.

® P--

GO ON TO THE NEXT PAGE
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45.

a1l -

A ray of light leaving air enters glass of
refractive index 1.6. The angle of refraction -
is 27°. What is the sine of the angle of
incidence?

(A) 1.6 + sin 27°

L6
B Gnore
© 1.6 sin 27° 46.
sin 27°
(D) 6

In domestic installation systems, which of
the following components should be placed:
in the live wire? s b

I Switches

IL. Circuit breakers
1. Fuses
(A) I only

(B) III only
© IT and III only
(D) YL, IandII

Item 46 refers to the following diagram which
shows an electric circuit with a cell and two
filament bulbs. :

@ i)

1
'

Which of the following circuits is electrically
the same as the circuit above?

(~
(A) Ny
{
| ¢
®B) B

©) —)—)—

D)

GO ON TO THE NEXT PAGE
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48.

-12-

When a large current passes through a fuse, which of the following sequence of events is correct?

(A)  Wire gets hot — current is cut off - wire melts
(B) Wire gets hot — wire melts — current is cut off
© Wire melts — current is cut off — wire gets hot
(D)  Wire melts — wire gets hot — current is cut off

Item 48 refers to the following diagram which
shows a cell E, a diode P, and a resistor R,
connected in series.

E
|
P R

Which of the following graphs BEST .

illustrates the current through R?

~I(A)A

)

I( A) A
T ok T
)
I(A) A
©
o)
(-9
(D)
©

49.

Item 49 refers to the following diagram which
shows two resistors, R, 0of 6.0 Q and R, of
4.0 Q, in parallel.

R, (6.002)

R, @.002)
18A

[ {E
L

What is the current through R, if the current
through R, is 1.8 A as recommended?

@A) 12A
(B) 18A
(C) 27A
D) 30A

GO ON TO THE NEXT PAGE



50.

51..

« %=

In which of the following circuits will the lamp light up?

@A)

®)

, N
J_ 4
= ©
(N
L
N
17
=) o
Nt

X<
VAN

1] —

®)

4

|1

®),

Which of the following pairs of statements is true for BOTH iron and steel?

Iron Steel
(A) | easily magnetised does not retain its magnetism
(B) | not easily magnetised | retains its magnetism well

©)

easily magnetised

retains its magnetism well

D)

not easily magnetised

does not retain its magnetism

GO ON TO THE NEXT PAGE




52.

53.

54,

35.

-14 -

Which device allows one circuit to switch
another circuit on or off without any direct
contact between them?

(A)  Magnetic relay
(B)  Electromagnet
©) Generator

(D)  Motor

Which of the following would be possible 56.

symbols for an isotope of the nuclide :X ?

A-2

I X
A

IL. I s
A+2

IIL. X

(A) IandII only :
3B) Iand Il only ..
©) Il and III only
(D) I HandIII

| 1:(7 (Carbon 14) decays in accordance with

.14, i ..
the equation - C — N + X. The emission
y ? 6 7
X1s

(A)  aproton

3B) a gamma ray
© a beta particle
(D) an alpha particle

58.

J.J. Thompson discovered the electron.
Which of the following physicists discovered
the neutron?

(A) Bohr

(B) Thompson
©) Rutherford
(D) Chadwick

Item 56 refers to the following truth table with

inputs A and B and output C.
A B C
0 0 1
0 1 1
1 0 1
1 1 0

Which of the following logic gates does the
truth table above describe?

(A) NAND
(B) NOR
(C) AND
(D) OR

In the scattering experiznent conducted by
Geiger and Marsden, some of the alpha
particles were deflected. The explanation
for this phenomenon is that

(A)  electrons have a small mass

(B) electrons have a small charge

(C)  themetal {oil was only a few atoms
thick

(D) the nuclear charge and mass are
concentrated in a small volume

Item 58 refers to the following diagram of

~ a portion of the periodic table.

He

9
E C N (6] r Ne

In the diagram above, Element F has 9
protons. How many protons does Element
E have?

(A)
(B)
©
Do) 1

N G0 Oy W

GO ON TO THE NEXT PAGE



59.

W

Which of the following graphs shows how 60.
the activity of a radioactive source varies
with time?

(A)  Activity

<

Time
(B) Activity

/

Tirae

€)  Aectivity

v

Time

(D) Activity

#

Time

END OF TEST

Which of'the following statements concerning
an a—particle are true?

L
II

III.

A
(B)
©)
)

It has twice the charge of a proton.

It has twice the mass of a proton.

It has the same sign charge as a
proton.

I and II only

I and III only
II and III only
I, I and III

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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When used in front of a unit the prefix
‘mega’ means C

(A) 107

®) 107

© 1o Fd +F
D) 10

0.0000462 N expressed in standard form is

(A) 4.62%10°N
®3) 4.62 x 10N
(®) 4.62x10* N
(D) 4.62x105N
One gram is equal to’
(A) 10 milligrams _
(¢5)) 100 milligrams  ° D
- (© 1 000 milligrams :
D) 10 000 rnjlligrams
‘When a student placed her hands close to

a television screen, the hair on her hands

stood up pointing towards the screen. This
is an example of

(A) a nuclear force

®) an electric force
(9] a magnetic force -
®») a frictional force

d
4, =

Item 5 refers to the following diagram.

pd

-

I@

—

Tl /Pwot P
—7
ACLg

Wd3 HJC

The diagram shows a non—unlform bar
pivoted at P. W indicates the weight of the -
bar and forces F, and F, are appiied at the
positions shown.

The sum of the clockw15c moments about
~Pequals -

A F

®) F,d, +Wd,
© EF,+W){d, +d)
D) F,d, +F,d

6. Which of the following are examples of

altemative sources of energy used in the
Caribbean?

L Nuclear energy
a: L Geothermal energy
NI Hydroelectric energy

(A) IandTonly
(>, ® TandIonly
-~ (O II and III only
D) LOandIlI

GO ON TO THE NEXT PAGE
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7.

A

%I'm ha

noon &

9.

oloptin

A diving ball is to be used at great depths

and so its walls are made thick. The MAIN
reason for this is that

(A) water pressure increases with depth

(B) the water is much colder at greater
depths

((®) a thin-walled vessel would float up
to the surface

(D) the density of water is much greater

at great depths

An object of mass, m, is attached to a spring
balance and its weight, w, recorded. What
will be the result if the object is taken to the
moon where the gravitational field strength
is less, and weighed?

A) Mass = m; weight less than-w
@3) Mass less than m; weight=w
Mass = m; weight greater than w

(®))
% (D) Mas reater than m; weight =w

A hydroelectric power station uses a
renewable source of energy, X. This energy
raises water to the top of a mountain so that
it has gravitational potential energy. As
the water runs down the mountain, it tums
a turbine which converts Y energy into Z
energy. Which set of answers for X, Y and
Z is correct? S

]

. X Yy | z
(A) | Electrical | Potential | Kinetic
(B) | Geothermal | Potential ' | Electrical
(C) | Solar Kinetic Electrical
(D) | Chemical | Kinetic Electrical

’\'i

10

11.

- qrrod

_

X (. W, /

I~

< Asolidobject, X, floats in mercury and sinks
in water. A solid object, Y, floats in both
mercury and water.

Which of the following is true about X and
Y7

(A) X is less dense than Y.

(B) X 1s more dense than Y.

©) X andY are both denserthan water.

D) X and Y are both denser than
mercury:

Item 11 refers to the following graph.

‘Displacement/m

24 >
s ‘ '
5 ’
0 50 100
Timel/s

The graph above shows how the
displacement of a ruriner from a starting
line varies with time. This runner is

(A) not moving

(B)  moving faster and faster
(9] moving at a steady speed
(D) moving slower and slower

GO ON TO THE NEXT PAGE
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12,

13.

A bubble of gas rises to the surface of a soft ,.

drink. This is because the

(A) density of the gas is greater than the
density of the drink

B) upthrust on the bubble is greater than
the weight of the bubble

© upthrust on the bubble is greater than
the weight of water it displaces

¢9)) weight of the water displaced by the

bubble is less than the wexght of the
bubble

A block is -allowed to fall freély towards the
ground. As it falls, its gravitational potential

energy

(A)

increases’
(B) remains g‘:onsfant )
© is converted t"o_ internal energy
(D) s converted to kinetic energy

Pressure in a liquid can be calculated using the

formula P=pgh.

" Which of the followxhg sets-of units will ngc

the pressure in the SI unit? .

P g: b
A)  gem?  ms?  mm
éﬂf kgm?  Nkg' m
() gem?® Nkg' - m
®) kgm?  cmsT oW

x/cm?

10

Item 15 refers to t‘he fol
of a light spring which show
extension, x, versus force, F.

lowmg Rraph
sa s"ﬂpl

=le 7~

Husto

135.

|

75 FIN

‘Which of the following statements are

true?

i.

A
®)

©)
D)

The elastic limit of the spring
was exceeded.

The spring obeyed Hooke’s
law over its- entirc
extension.

The force per unit extension

“ inthe e]astlc region was 75
‘Nem™.

I and IT only

I and III only
II and III only
1,0 and II
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ltem 16 refers to'the followin

- & diagramy which sl N i iFfe aizes, witht water:
at different levels connected SIS/ DD, Sonuainets of SHTFRrnt S,

by a glass tube and controlled by a tap

AN AN NN SRR

»

Tap

Q

Jt
o

. When ths tap is opened, water will flow from P to Q until ' ) -
(A) container P is empt)iv A ’ IL/L/‘ oY ‘\"’U:LU“ A}'\ J‘TTL’D UULj‘JL 3 -
D & v orrmay o premurd (& LQualized
! . ’ : ~ O\ Sk « B
D) \ the watcr'level of Pand Q are equal m © C Coe & | %“C-ﬁ/w\/ _;l\:- L::uf\{@’

kI

17. Two smooth sphéres,Aand B, collide head Itern 18 refers to the following graph based
on. Which of the following statements is/ on an experiment 6n change of phase.
are true? ' : g % : ;
i . . . Temperature 4
I The momentum of A is the same .
after collision as it was before.
II. The momentumn of B is the same
after collision as it was before. R ~
1. The total momenturn of Aand B is —
the same after collision as it was S
before. !
Time
B Eg; :[?r:)lr)"ly ' 18. The graph sﬁows t\:\at solidification started
(@] I and [II only st Q. Dur.mgl wmd‘. of the stages is the
(D) [, 1 and I1f substance in the liquid phase?

R (&) Between R and S
| % Conga/uekisY B © SR PO
mnomangpum

Mol

0 oHr MWd\d / D (A)  AtPonly
| DYU\H ﬂ/LQ_, F mUPQQ_ (B) Between Q and R

GO ON TO THE NEXT PAGE
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B

Item 19 refers to the follbwing diagrams w‘hcrc P, Q,
water of masses »1, 2m, 3m and 4m respectively at th

19 in whic

Cw
B
©
®)

20 R NFR LS
80 °C 60 °C
P Q

P
Q

D e odp et

R 4nd S are idg;nti'é“‘lﬂ' ‘¢ontainers containing
e temperatures indicated.

h of the containers above is the average kinetic energy of the molecules GREATEST?

-Ar\fS kKe=-4mv =~

s ok

20.
- (A)
(B)
©)
®)
21.

The specific heat cap'a;ﬁty of a substance is
defined as the quantity of thermal energy

the substance ¢an hold
1 kg of the substance can hold

required to raisé the temperature of

the substance by 1 dégree Celsius

required to raise the temperature
of 1 kg of the substance by 1
degree Celsius -~

Inthe pressure law, which of the following

statements is true?

(A)
®)
(&2

D)

- Pressure is constant.

Volume is constant.
The ratio of volume to pressure is
constant.

The ratio of volume to temperature
is constant.

22.

Which of the following is NOT an example
of evaporation? )} —>

@)
®
©
®)

The cooling effect of sweating in
animals

A slice of bread left in the open air
becomes diy '

The rapid disappearance of ether if
exposed to the air

A copper wire put around a block
oficé gradually cuts through the
ice” - ? 2

Who was responsible for.arriving at the
conclusion ‘that measured ‘amounts of
electrical and mechanical energy can be

converted to proportionate amounts of heat
energy?

A)
®)
©
®)

loule—> Raddle. "
Newton Q&{j .e

Rumford
Coulomb

GO ON TO THE NEXT PACE ;
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24. A piece of string is tied onto a small stone 26 The energy required to c?ﬁan_g’c' the state of
and the stone is then totally immersed and a substance was determined to be E. If
suspended in water. The tension in the the mass of the substance was DOUBLED,
string will be the value of Ey, will be
(A) zero _A ,‘E’ doubled

-~ (B) equal to the weight of the stone B) quadrupled

(- (<) less than the weight of the stone () halved
(D) more than the weight of the stone (D) constant

Iten 25 refers to the following diagram
which shows water bomlmg at the top of a

glass test tube while a piece of ice remains ' )\
unmelted at the bottom. C D E

d ke

- Item 27 refers to the following diagram.

.S

a

~

gﬁ

27- Thediagram aboveillustratesa longitudinal
wave train produced on a slinky. Which

Bunsen of the following distances represent the
flame ’ wavelength of the vibration?
e ol | A) AwB
' . (B) - AtE
C (©) CtwE: .
25. Which ofthefollowmgstatements provndes (D) DtoE-
the reason for this occurrence?

(A) Gauze is a poor conductor of heat. 28. The phenomenon in whi_ch.zt wave bends
(B)  Water is a good conductor of heat. as it passes the edge of an object is known

(C)  Water is a poor conductor of heat. as :

(D). Glass is a'good conductor of heat. i o,

: s : (A) refraction -

w @:er (9D (.,LQ [ [d{“ (B) diffraction

> : ©) rarefraction

‘2 Cﬁ‘\dlie,t_ ,/\_QQ:B i (D) interference
o mat [

GO ON TO THE NEXT PAGE



In the following diagrams; X and Y represent two wave pulses superposing on each other tg give

- 29. e p ng
a resultant R. Which diagram BEST illustrates the principle of superposition?
/T X "
@ —
. Y = u
| /N x
(€=) - ~ &
Y
/" .
X
Lregt + © ) o )
[rsugda =

30. Two types of radiation, L and R, fall on a 31. A sand wave of frequency, f, moves with a
woman’s left and right hands respectively. speed, v. The wavelength of this wave is
Her left hand feels hot bt does not becoine givenby
suntanned; her right hdand does not feel hot

ﬁ%&f@d T butiteventually bécoiti€s suntarined. @A - f | \/-QC)\
an | ﬁed Radiations L and R :«irc;, respectively, ®) .
: s B e i

Sl <N

e o ©
(A) visible light .. X-rays
(B) X-rays . visible light
U,\/’@ ultraviolet infrared

N

infrared _ultraviol;t . D)
QN ..



which of ‘the following are laws of-
e refraction?
I _‘———Sini = constant
U : sinr
. Angle of incidence = angle of
refraction
V[H,/’ The incident ray, the refracted ray
and the normal at the point of
incidence alllieinthe same plane
(A) land 11 only
; C(B)) landlilonly
% - (€) andIllonly
(D) [, Il and 111

33. A ray of light leaves air and enters glass.

of refractive index 1.6. The angle of

refraction is 27°. What is the sine of the
angle of incidénce? -

1.6 +sin27°

(A).
1.6
f B) sin 27° s
i 1
— @ 1.6 sin 27°
sin 27°
(D) 16

AL A ST T 27

34. In each of the following diagrams, F

.represents the position of the principal
focus, and O the position of the object for
the given lens. Which arrangement will

roduce a real image?
" R S

(A)

©

®)

-

35.  Which of the»follow;ving waves are NOT

transverse waves?

(A) A ripple on a pond
Q, (B) Light waves from a street lamp
(9] Sound waves from a guitar string
Q (D)

Radio waves travelling from a
satellite

Sound —\ong

GO ON TO THE NEXT PAGE
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36.

" “Which diagrani BEST shows the path taken -

37.
by aray of lightthrough arectangular block?

ammeter characteristics 1s correct?

Resistance of | How is it connected
an ammeter

to the component?
{ (A) \ Low En series \
A r(B) \ High \In series \
- 1© | Low - | In parellel ]
l D) lHigh \ In parellel l

38.

In an experiment, the approximate method
. is used to estimate the focal length of a

converging lens:. Why is it advised to use
a distant object?

. (A) Rays canbe seen better.
B (B) Rays are almost parallel.
O Rays travel in straight lines.
" Rays diverge better at the lens.

I7,
é

| e
GO ON TO THENEXTF

Which of the followintg comibinations-of «



N

PR

-

(7]
0

()

ltem 39 refers to the following diagiam

Aundio
Generatoy

l T.oudspeakers

— \L

frequency

1

metres

A &w—[—;< 0.5m —%u

X

40._-

hoo 1 Q - 20 Hz. —26 68D @

Y
Two similar loudspeakers are connected to

the same audio-frequency generatorand set

up as shown. At some points along XY no
sound is heard because .

A1

(A) the sound waves are diffracted

@) sound is refracted away from those
points

(C)_ interference of the sound waves
takes place DoQ¢YU L,

D)

the sound waves are reflected back
to the same source

The human ear is incaﬁable of hearing a
silent dog whistle because -

(A) it does not make a noise
®) the speed of sound is too fast to be
~  detected by the human ear
(C) the frequency of the waves are
. 2bove the range detected by-the
human ear
(D)

the waves are 1nfrasound with

frequencies below thatdetectable
by the human ear

o Hhamon

Hz.

42.

D~(C)

43,

)

\f

When a polythene o o

- rubbtied with a
cloth, it becomes
| A A
(A) positively charged by gaining
protons
B) negatively charged by gaining
electrons
(©) positively charged by gaining
electrons
(D) negatively charged by losing
protons
Item 42 refersto the following voltage—time
graph.
ViV

A /\
oF- - tls
' 1
\/l
1

T [

The frequency of the voltage—txme graph
is given by -

@  a
® o jﬁ :
-
T L —
: T
(8)] T

The BEST material for the core of an
electromagnet is

iron )4

i udn ~
<) steel
((8)) aluminium

GO ON TO THE NEXT PAGE
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pl ! 44.

45.

v (|
— s Microscope
P

12 -

Jtem 44 refers to the following diagram

“which shows a small negatively charged -

dust particle midway between two plates
and observed with a microscope.

Eye

Which of the following arrows cotrectly

indicates the direction of the dust particle
when the switch, S, is closed?

(A)

® -
© 1
o !

Which of the following relationships gives
a correct value for the combined resistance

of resistors R, lea'r:\d K"co‘nnected in
parallel? = ’

A)
®)

© R-,=—1—+i-+'1

®)

46.

A

Which of the following illust
MOST suitable circuit for Meag
current flowing through a lamp?

(a)

Tateg the
Uring the




o

-t

K

43.

e J s /j\ 1,0 (AN
9t {Jﬂg{/\‘(‘l A
H 52 13

n cfecs to the following circuit
{tem 47 T

diagram. L{ A
IR
20
7> —
6A &é’ S & B

0
Using the |nformatlon given in the curcuit 50.
diagram, which pair of values of I, and I,

is CORRECT?

' O.L({\Q,/[L
B gplxs 04
| .(A§ : ; 0o (GdLo
e 4 3 @1 edtency -
@ 4 2 )

[tem 48 refers.to the followmg dlagram of
a dry cell.

K

'IIIIAF”III :

g 26
# =
5 .
3
2
3

/]

AT

O L R IR TAS RO AT oy

LINTANS T

\
\
\.
I
e
\Ry
Y-

Which arrow points to the depolarizing
agent of the cel|?

(A) A
B) g
© ¢
D) p

Which of the following expressions can be
used to calculate the electrical power of a

circuit?

2 =
w L _ 1\

R B [ A 7
® 1 P=T7K
© v _y2
(D) VR ?“\

=

Which of the following diagrams

represents the current/potential difference
relationship for a metallic.conductor at a
constant temperature?

. @ x‘
4)

N
\/

C T 6‘”&&“
& \\/
o L

/ |

G.-O ON TO THE NEXT PAGE



(A) NS
—
A
/
1 i
(B) .

Which of the-following quantities is the

SMALLEST? L
O

(A) 1 microampere

(B) 1 milliampere

©) 10~ ampere

(D) 10° ampere

Item 52 refers to the following diagram

which shows an electrical circuit with a -

cell and two filament bulbs.

']
!

xe
Cnpuds.

Which ofthe followin g circuitsareelectrically

the same as the circuit above?

Item 53 refers tathe following diagram. *

Primary
(nil

w Secondary
coil
N\

Appropriate labels for W and X would be

(A)
.(B)
©
@)

w X
step-up transformer a.c. input
step-up transformer d.c. input
step-down transformer a.c. input
step-down transformer d.c. input

The electric power supplied to homes and
factories is alternating current (a.c.) rather
than direct current (d.c.) because

(A)
(B)
©
®)

the use of a.c. reduces electrical
hazards

the use of 4.c.reduces transmission

losses

a.c. enables a wider variety of
appliances to be used.

a.c. power linés are less likely to
_ be struck by lighthing than d.c.
" power lines -

ac drangn
ah»cud& hw

s

GO ON TO THE NEXT PAGE ~
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W

Which of the following graphs shows how
the activity of a radioactive source varies

with time?

A)

®)

©

. Activity]

Activity

Activi'ty

Activity4

An alpha particle is

(A)
(B)
)
(D)

a helium nucleus
a positive electron

Time.

Time

. Time

a high-speed electron

high-frequency electromagnetic

radiation

57

S8.

[tem 57 refers to the following diagram

AfJi/

A

B

-

|
ok )
LR

o

s

What is the output at C and D when alo0
input is made at A and B?

(A)
(B)

©

(D)

c

— 0 - O

D

L O e O

An isotope of uranium, 92U, changes

30,
to 2
90

(A)

. (B)

©)
(D)

- fission

fusion
a decay
B decay

Th- This is an exax;nple of

S

7= 3
e I

GO ON TO THE NEXT PAGE



59.

60.

- 16 -

Items 59-60 refer to the following information:

Nucleus Neutron Number Proton
Number
P 126 82
Q 126 83
R 125 82
S 146 92

Which pair of atomic nuclei are isotopes? |

(A)
B) -
©)
(D)

Which two elements could occupy adjacent positions in the .periodic;tablc?

(A)
(B)

- (©

(D)

Pand Q
Q and R
P and R
Qand S

P and Q
Pand R
Qand S

Rand S

dufforent

MOZR

$
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Errors due to parallax can be minimized by

(A) taking more than one reading

placing the eye at right angles to

the mark being read

() taking readings from different
angles

(D) taking an average of two readings
using two separate scales

Which of the following measuring
instruments is MOST suitable for accurately
measuring the volume of 40.2 cm®of a
liquid?

(A) Burette —
(B) Pipette —
(C) Beaker —
@ Measuring cylinder

Which of the following changes can be
caused by a force acting on a body?

1. Shape
I1. Motion
111. Density

(A) I and 11 only
(B) I and 111 only
() I} and I1I only
(D) I, Il and 111

The mass of an astronaut is 70 kg when
standing on the moon. When he returns to
Earth, his approximate weight will be

(A)  T0kg
(B) 70N
(C) 420 kg
(D) 700N

The moment of a force is defined as the

(A) moment in time when a force is first
applied to a body
(B) length of time for which a force is

applied to a body
product of the force and its
perpendicular distance from the .
turning point to the force
(D) ratio of the force and its
perpendicular distance from the
turning point

[tem 6 refers to the following diagram
which shows two forces, X and Y, applied
to an object.

What should be the magnitude and direction
of a third force which will cause the object
to remain stationary?

(A) X - Yto the left
(B) X+ Yto the left
(Cy  X-Ytotheright
(D) X+ Yo the right

When a force, F, is applied to a spring of
original length, L, the new length becomes
L + x. What would be the length of the

N F . -y
spring if a force of - is applied instead?

{A) L+2x
(B) 2(L+x)
{O) L+x

GO ON TO THE NEXT PAGE



8.

10.

Item 8 refers to the following diagram of a
vernier caliper.

12 cm
lII[IIiI

Which of the following readings is shown
on the scale above?

(A) 12.06 cm

12.26 cm
© 12.25 om
(D) 12.29 cm

Which of the following measures may be
classified as scalar quantities?

[. Time

II. Speed
I11. Displacement
(A) I and 11 only
(B) I and I1I only

(©
(D)

IT and III only
L, Il and 111

Pressure in a liquid can be calculated using
the formula
P = pgh.

Which of the following sets of units will
result in the SI unit of pressure?

p g h
(A) gom? m s mm
(B) gem? N kg! m
(©) kg m cm s? cm
(D) kg m?3 N kg'! m

11.

12.

Item 11 refers to the following diagram
which shows two vectors of magnitudes a

and b represented respectively by OA and
OB.

5 >,

The vectors act at point O and are directed
perpendicular to each other. Which of
the following pairs represents BOTH the
magnitude and direction of their resultant?

Magnitude  Direction
(A) a + b oC
(B) atb CO
©) V(@+b)  CO
V(@ + b)) 0OC

The acceleration due to gravity (g) is to
be determined by measuring the time (¢)
taken for a small steel ball to fall through
a specific height. Which of the following
activities is UNNECESSARY?

C(AT> Find the mass of the ball.

(B) Allow the balli to drop and start the
stopwatch at the same instant.

{©) Measure the height through which

. the ball falls.

(D) Repeat the time measurements and

take the average.

GO ON TO THE NEXT PAGE



13.

14.

15.

Item 13 refers to the following graph which
shows how the displacement of a runner from
a starting line varies with time.

Displacement/m‘:'
24

12,

0 50 100 ~

Time/s 16.
From the graph it can be deducted that the
runner is
(A) not moving
(B) going at a steady speed
(C) going faster and faster
(D) aoing slower and slower

17.

The time period of a simple pendulum
oscillating with a small amplitude depends
on the

(A) mass of the pendulum bob

(B) amplitude of the oscillation

(C) length of the pendulum

(D)  force with which the pendulum is

set into motion

An object is removed from the ground and
placed on a shelf. Which of the object’s
properties is expected to increase?

(A) Mass

(B) Volume

(C) Potential energy
(D) Kinetic energy

ltem 16 refers to the following diagrams of
four vessels, filled with water.

e 1
Q R S T
L ] [ ] L ] L ]

The pressure due to the water is the
GREATEST at

Q
B R
) S
> T

A bubble of gas rises to the surface of a soft
drink. This is because the

(A) density of the gas is greater than
the density of the drink

(B) upthrust on the bubble is greater
than the weight of the bubble

@ upthrust on the bubble is greater

than the weight of water it
displaces

(D) weight of the water displaced by the

bubble is less than the weight of
the bubble

GO ON TO THE NEXT PAGE



18.

19.

20.

21.

-5-

Which of the following statements about
the pressure law are true?

L. The ratio of pressure to Kelvin
temperature is constant.
[1. Volume is constant.
I1I, Pressure is constant.

(A) [ and I only
(B) [ and III only
(©) I and IIT only
(D) I, II and 111

Which of the following statements
concerning the radiation of heat is/are true?

L. Radiation can only take place in a
material medium,
II. A good absorber of radiation is also
a good emitter of radiation.
[I. Dark, dull surfaces are better

emitters than shiny ones.

(A) II1 only

(B) I and I only
(C) Fand Il only
(D) II and HI oniy

An electric kettle full of water is plugged
into the mains. The process by which heat
travels through the water is known as

{A) radiation

(B) convection
(C) evaporation
(D) electrification

The energy required to change the state of
a substance was determined to be E. If
the mass of the substance is DOUBLED,
the value of E, will

(A) be halved

(B) be doubled

(C) be quadrupled
() rerain constant

22,

23.

Which of the following statements about
evaporation is FALSE?

(A) Evaporation occurs at room
temperature only.

(B) Evaporation requires heat energy
and causes cooling.

(C) Evaporation occurs only at the -
surface.

(D) In evaporation the faster molecules
escape the liquid.

Some moiten naphthalene at 100 °C is
allowed to cool to room temperature.
If naphthalene has a melting point of
80 °C, which of the following graphs
BEST represents the cooling curve of
naphthalene?

(A) 6/,C
100
80

t/min

(B) 6/°C
100
80

»

t/min

0rC
© 100
80

J

t/min

(D) 8/°C
100
80

J

t/min

GO ON TO THE NEXT PAGE



24.

26.

<

-6 -

The specific latent heat of vaporization of 27.

water is the energy required to change 1 kg
of water at

(A) 0°C toice at 0 °C

0 °C to steam at 100 °C

100 °C to steam at 100 °C
{D) 99.9 °C to steam at 100.1 °C

A metal of mass m requires energy, F, to
raise its temperature from 7, to 7,. The
specific heat capacity of the metal will be

given by 28.
E
(A) ng
Em
(B) Y
(T,-71)
E

© T, -T)

o
(D) m(T,—T,)

When heating a substance, a point is reached
where no further change in temperature is
observed. The MOST likely reason for this
is that the

(A) heater is supplying less heat
substance is changing state
(C) substance needs to be stirred less
frequently
(D) substance is losing heat to the
atmosphere

Which of the following phenomena are
exhibited by sound waves?

1 Refraction
I1. Diffraction
I11. Interference

(A) [ and Il only
(B) [ and [11 only
) 1l and 111 only
(D I, Il and 111

Whenever there is complete destructive
interference between two coherent wave
trains, the waves must be

(A) in phase
B)  outofphase by halfofa wavelength
(C)  outof phase by one wavelength
(D) out of phase by a quarter of a
wavelength

GO ON TO THE NEXT PAGE



29.

30.

P

Itern 29 refers to the following graphs (with

axes having the same scales) of two sound
waves, P and Q.

4 A

Displacement

HRAEENE Wave P
VAV

. A

Displacement Wave Q

v,

Which of the following statements is true?

A) P is louder than Q but Q has a
higher pitch.

(B) P is louder than Q and also has a
higher pitch than Q.

@) Qislouderthan Pbut Phasa higher

pitch.
(D) Q is louder than P and also has a
higher pitch than P,

Which of the following equations expresses
the correct relationship between the
wavelength, A, speed, v, and frequency, £, of

a wave?
@ o7 \/ :_Q ?\
A
® r=3
(€  A=fv
_t
D) A=y

31.

Item 31 refers to the following diagram
which shows an object in front of a plane
mirror.

Plane mirror

Object

W

ANRRERRERNNNNNNSN

Which of the following options BEST
represents the image produced by the plane
mirror?

(A)

&)

(€)

(D)

~ >

GO ON TO THE NEXT PAGE



I[tem 32 refers the following diagram. 33. Which of the following diagrams illustrates
the law of reflection?
W
P
R |
‘ (A) '
|
J F ¥ K |
\ ¢ ole
I
7
S I
Y [
Q !
I
32. Which line lies along the principal axis of
the converging lens? (B) |

CAY> K l

B PO
() RS o
® WY | Af’/
|7
|
i
I
I
o

©)

®)

GO ON TO THE NEXT PAGE



Q.

Which of the following types of  36. Which diagram BEST shows the path taken

electromagnetic radiation causes tanning? by a ray of light through a rectangular
block?

(A) Light

(B) X-ray ‘

(C) Infrared

(D) Ultraviolet

A
A ray of white light enters a transparent W
glass prism. In which of the following
diagrams is the dispersion of light correctly
illustrated?

>

~ ~ fomy
<C-EO<oR

AO=Ow™~ <

)

“TWO<0oOR

)

!
%
hY
® \
\
AN

©) \

N
) AN
(D} \

@)

(D)

ro~“Owm— <

GO ON TO THE NEXT PAGE



37.

38.

A few
metres

- 10 -

A ray of light leaves the air and enters
glass of refractive index 1.5. If the angle
of incidence is 37°, what is the sine of the
angle of refraction?
(A) 1.5 sin 37°
(B) 1.5 -+ sin 37°
©

sin 37°

sin 37°
) 1.5
l[tem 38 refers to the following diagram.
Two similar loudspeakers are connected to
the same audio-frequency generator and set
up as shown.

Audio-frequency
generator
Q
o
/Loudspeakers
LE‘{—# 0.5 m ——:EJ

o

v

Atsome points along XY, no sound is heard
because

(A) the sound waves are diffracted
(B) sound is refracted away from those
points
interference of the sound waves
takes place
(D) the sound waves are reflected back
to the same source

39.

40.

41.

The human ear is incapable of hearing a
silent dog whistle because

{(A) it does not make a noise

(B)  the speed of sound is too fast to be
detected by the human ear

(C) the frequency of the waves are
above the range detected by the.
human ear

(DY  the waves are infrasound with
frequencies below that detectable
by the human ear

Which of the following electromagnetic
waves has the SHORTEST wavelength?

(A) Gamma rays

(B) Infrared waves

(C) Radio waves

(D) Ultraviolet radiation

Which of the following diagrams shows
the magnetic field formed between a bar
magnet and a piece of iron?

(A} N S /"_‘—"\. 1 Iron

A
(B) N S 2l Iron

()] N sE——* "1 1ron

D) N S 3 C Iron

GO ON TO THE NEXT PAGE
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42, Which of the following current (I)-time (t) 43, Which of the following circuit arrangements
graphs BEST represents a d.c. current? is BEST suited for measuring a lamp’s

voltage?

VAV
(A o > '
t/s

AN
A 72 /
N/
B e
S os ©) — ‘[
o
ua AN

A, "
© o >

t/s
L ,

44. The unit of potential difference is defined
/A / \ as one

(A}  joule per volt
) (B) volt per ampere
¢

(C)y  joule per ampere
(D) joule per coulomb

/’
>V

(GOONTO THENEYT PAGE
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Which of the following circuit diagrams BEST represents a series arrangement?

(A) W
W
l
l |
W
(B)
[—=
A
T W |
(©)
|
I I
It
(D) |’
A
A
A

Item 46 refers to the following diagam

<Y
S—<m

12V "~

Given that the potential difference across the lamp in the circuit is 4 V, what is the potential
difference across resistor A?

(A)  (12+4)V
(B) (12x4)V
€ (12-4)V
D) (12+4)V

GO ON TO THE NEXT PAGE



47.

48.

= 13

Which symbol represents the NAND gate? 49.

A —Po—
® = »—

© T O>—
© — Jo—

Item 48 refers to the following diagram.

=D
B

B

What is the output at C and D when the
input at A is 0 and input at B is 1.

C D
(A) 0 0
B) 0 1
© 1 0
D) 1 1

An ideal transformer has a primary to
secondary turns ratio of 1:3. Analternating
potential difference of 200 V is applied to
the primary coil and a resistance of 200
attached to the secondary coil. What is the
current in the secondary circuit?

(A)  033A
(B) 1.00A
€y 1.50A
(D)  3.00A

GO ON TO THE NEXT PAGE
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Item 50 refers to the following current—time Item 52 refers to the following diagram.
graph.
m
/A !
2 4 6 8y 1
2 3
™~
L1

50. What is the period of the current?

52. Which of the following options shows the

(g) i $ correct match of the component name and
E C; 6 2 its number?
(B} 8s Diode Lamp Resistor Fuse
3 1 4 2
51. In which of the following circuits will the Eg; 4 3 I 2
lamp light up? © i 3 4 5
N (D) 2z 4 3 1
J_ 4]
(A) — L
—j Item 33 refers to the following diagram of a
simple a.c. generator,
()
/
N
1 "
(B) S
T N
S
N 1
J_ 4l N X
© =
7N
N/
Dt 53. The parts labelled X in the diagram are known
_I_ as the
(D) =
T (A)  coils
7N (B) armatures
N/ (C) commutators

(D) slip rings

GO ON TO THE NEXT PAGE



56.

e ] e

Half-life is defined as

(A)

(B)
(&)
(D)

the time it takes half of the
radioactive atoms in a sample to
decay

the time it takes the radicactive
atoms in a sample to decay

half the time it takes a radioactive
nucleus to decay

half the lifetime of a radioactive
sample

Which of the following scientists discovered
the relationship E = mc¢??

(A)
(B)
©)
(D)

Marie Curie
[saac Newton
JJ Thompson
Albert Einstein

Which of the following CANNOT be
deflected by a magnetic field?

(A)
(B)
(C)
(D)

Alpha particles
Beta particles
Gamma rays
Electrons

The nuclide “5yTh contains

(A)
(B)
(&)
(D)

90 protons and 234 neutrons
235 protons and 90 neutrons
90 protons and 144 neutrons
144 protons and 90 neutrons

58.

59.

Which of the following statements about
radioactive decay are correct?

L.
II.

HI.

(A)
(B)
(©)
(3)

[t is a random process.

It is dependent on conditions
external to the nucleus.

[t is due to changes in the nuclei of
atoms.

[ and Il only

I and 11} only
If and Il only
I, I and III

N, radioactive nuclei are present in a sample
attime t =0,

Which of the following graphs BEST
represents the variation with time of the
number, N, of undecayed nuclei present?

(A)

(B)

(©)

(D)

N4

NU_

= -
Time

Time

GO ON TO THE NEXT PAGE
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i =

Which of the following equations is
correct?

226, s
(A) gsRa - San + B'partiCIe

14

13,
B) £ - Nipoparticle

226 222
© SR =  Rn g particle

i5
(D) Lo Ny a-particle

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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0.0000462 N expressed in standard form.is

(A)  462x105N
(B) 4,62 x 104N
(C)  462x10*N
D) 462x10°N

ke::n 2 refers to the following measuring
cylinder which is used to determine the
volume of a liquid.

cm?
—10

— 90
@__L____/
—7

=6

—5

The volume of the liquid is

(A) 7.0 cm?
(B) 7.5 cm?
(9] 7.8 cm?
(D) B8.0cm?

One gram is equal to

(A) 10 milligrams
(B) 100 milligrams
© 1 000 milligrams

(D) 10000 milligrams

W!'lich of the following instruments is
suitable for measuring the diameter of a
human hair?

(A) Metre rule

(B) Tape measure

(C) Vernier caliper

(D) Micrometer screw gauge

01238010/ JANUARY 2019

Which of the following implements are
designed to take advantage of a large
moment provided by a relatively small
force? '

I. Crowbar
II. Claw hammer
1. Pair of tweezers

(A) I and Il only
(B) 1 and Il only
«©) IT and III only
(D) I, Il and III

The mass of an astronaut is 70 kg when
standing on the moon. When he returns to
earth his approximate weight will be

(A) 70 kg
(B) - 420kg
©) 70N
(D) 700N

Which of the fo!lgwing is a derived unit?

A K
(B) s

< m
(D) ke

GO ON TO THE NEXT PAGE
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10.

a5 o

Item 8 refers to the following diagram which shows a velocity/time graph for a moving object.

V

~ e ——

C 1

~
=

T

Which of the following statements about the object are true?

L It returns to its starting point.
I1. It has zero acceleration between times t, and t,.
I1I. Its velocity at t, is the same as its initial velocity.

(A) IandIlonly
(B) I and III only
<) II and 11T only
(D) 1, IT and Il

Two forces of 8N and 10N CANNOT give
a resultant of

(A) IN
(B) 2N
© 9N
(D) 18N

Which of the following features must be
present in a stable, well-designed racing
car?

(A) Low centre of gravity
(B) Narrow wheelbase
(93] Long front

(D) Sunroof

01238010/JANUARY 2019

11.

12.

A student sets up a simple pendulum and
finds that the period is 1.7 s. To obtain a
period nearer to one second, he should

(A) use a lighter bob

(B) use a heavier bob

©) lengthen the pendulum
(D) shorten the pendulum

When a ball is thrown vertically upwards
and reaches its maximum height, it has

(A) maximum kinetic energy and
maximum potential energy

(B) maximum kinetic energy and
minimum potential energy

iy maximum potential energy and

minimum kinetic energy
(D) minimum kinetic energy and
minimum potential energy

GO ON TO THE NEXT PAGE
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13

14.

15:

16.

Item 13 refers to the following diagram.

I [ 10.2

10¢c 100 g

/F’ivot at centre

Metre rule

b}
The diagram above represents a 100 g mass which can be balanced by placing a mass at I. Ifth

mass at | is to be used to balance the 100 z,

(A) less than 100 g
(B) 100 g
© between 100 g and 199 g

(D) 200g

it should be

What is the unit for the moment ofa force?

A N

(B) N m
(8)] N m™
(D) N m? N

When two bodies collide, momentum is
conserved. This means that the

(A) kinetic energy before impact is
equal to that after impact

(B) momentum of each body is
unchanged

©) algebraic sum of the velocities
before impact is equal to the sum
of the velocities after impact

(D) total momentum of the bodies
before impactis equal to the tota]
momentum of the bodies after
impact

A piece of string is tied onto a small stone
and the stone is then totally immersed, in
water. The tension in the string will be

(A) Zero

(B) equal to the weight of the stone
(@ less than the weight of the stone
(D) more than the weight of the stone

01238010/JANUARY 2019

17.

18.

Item 17 refers to the following diagran
which shows a dam.

s Water Dam

The pressure on the bottom of the dan
depends on the

(A) depth of the water

(B) length of the reservoir

(C) volume of water held by the dam
(D) mass of water held back by the dar

Which of the following scientists was
responsible for arriving at the conclusion
that measured amounts of electrical and
mechanical energy can be converted to
proportionate amounts of heat energy?

(A) Joule

(B) Coulomb
© Rumford
(D) Newton

GO ON TO THE NEXT PAGE

364

A001

19,

20.

21.

22,

e

The heat capacity of a substance is defined as the amount of heat energy

(A) " the substance can hold
(B) 1 kg of the substance can hold

(C) required to change the substance to another state

(D) needed to raise the temperature of the substance by 1 degree

Item 20 refers to the following diagrams where P, Q, R and S are identical containers containing

water of masses m, 2m, 3m and 4m respectively,

B

at the temperatures indicated.

40°C

20°C
s

In which of the containers above is the average kinetic energy of the molecules greatest?

(A) P
@) 9
© R
D s

The energy required to change the state of
a substance was determined to be E,. Ifthe
mass of the substance was DOUBLED, the
value of E,, will

(A) be halved

B) be doubled

© be quadrupled
(D)  remain constant

The specific latent heat of vaporization of
water is the energy required to change 1 kg
of water at

(A) 0°Ctoiceat0°C

(B) 99.9 °C to steam at 100.1 °C
(©) 100 °C to steam at 100 °C
(D) 0 °C to steam at 100 °C

01238010/JANUARY 2019

23.

Item 23 refers to the following graph.

Temperature 4

S

Time

Thegraphabove, arising froman experiment
on change of phase, shows that solidification
started at Q. During which of the stages is
the substance in the liquid phase?

(A) At P only

(B) Between Q and R
(C) Between R and S
(D) Between P and Q

GO ON TO THE NEXT PAGE
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24. Which of the following remains unchanged
‘ with an increase in temperature?

(A) Density

(B), Mass

(C) - Volume

(D)  Relative density ;

25. Which of the following MOST likely
accounts for the fact that pot handles are
- usually made of woed or plastic?

(A) Conduction -

(B) Convection

(@] Evaporation

(D) Radiation

26. A detector of thermal energy is placed an
equaldistance in turn from each of fourfaces
of a hollow metal cube full of hot water.

The reading on the detector is GREATEST

when the detector is turned towards the face

which is

(A) painted shiny white

(B) painted dull black

((®)] highly polished

(D) painted silver

27. Which ofthe following are reasons why a hot
liquid, placed jna double-walled vacuum
flask, retains its heat for a long time?

I Evacuated space between the
double walls reduces the loss of
heat by conduction.

I1. Silver inner walls reduce the loss
of heat by radiation.

1I1. The silvered outer wall helps
to absorb heat from the
surroundings.

(A) I and [I only

(B) [ and 11 only

(C) Il and HI only

(D) I, [l and 11

01238010/JANUARY 2019

28.

29.

30.

Which of the following isNOTan example
of evaporation?

(A) A slice of bread left in the open air
becomes dry.

(B) The cooling effect of sweating in
animals.

) The rapid disappearance of ether if
exposed to the air.

(D) A loaded copper wire put around
a block of ice gradually cuts
through the ice.

Two types of radiation, L and R, fall on a
woman’s left and right hands respectively.
Her left hand feels hot but does not become
suntanned; her right hand does not feel
hot but it eventually becomes tanned.
Radiations L and R are respectively

L R
(A) visible light X-rays
(B) x-rays visible light
(C) ultraviolet infrared

(D) infrared ultraviolet

The refractive index of a transparent
medium with a critical angle, ¢, for light
travelling from the medium to air is

ok
(A) ¢
9(Qr
(B) sin ¢
- sin 90°
© sin ¢
(D) sin ¢

GO ON TO THE NEXT PAGE
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32.

o

Aray of light leaves air and enters glass of
refractive index 1.6. The angle of refraction
is 27°. What is the sine of the angle of
incidence?

(A)  1.6+sin27°

1.6
(B)  sin27°

(C) 1.6 sin 27°

sin 27°
(D) 16

A pencil point is dipped into water at Point
P in front of a straight barrier. Which of
the following will the REFLECTED wave
look like?

(A) Barrier

(B) w Barrier
P
C) Barrier
P -
Barrier

(D) : 7

P

01238010/JANUARY 2019

33.

34.

Item 33 refers to the following table which
lists the refractive indices for light in four
different media.

Medium Refractive Index
Air 1.0
Ice 13
Perspex 1.5
Diamond 2.4

In which medium would the light waves
have the slowest speed?

(A) Air

B) Ice

{C) Perspex
(D) Diamaond

Which of the following diagrams
represent(s) diffraction of water waves in

o
I

i
N

It
[N N )
L1ty

1

1
(A) ° lonly
(B) II only

(©) 1 and II only
D) Il and 1II only

GO ON TO THE NEXT PAGE
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Item 35 refers to the following diagram 38, Which of the following diagrams BEST | Item 39 refers to the following diagram which shows an instantaneous profile of a wave travelling
which shows a transverse wave at a represents the passage of a beam of white ! across a water surface,
‘particular instant. light through a triangular glass prism? ;
{ ¥ Displacement
Displacement . i g 2 Cm%
: (A) f. r 2cm'»---—--k~\_—/l M Time (ms)
i : 20 40
P |Q Rl s :
Position i
i 39. From the information given, the frequency is
(A) 20Hz
' - (B) (B) 25Hz
35. The Wwavelength ofthe wave is equal to the (©) 50Hz
distance (D) 100 Hz
3 ‘ &
& @A) - PQ | %
(B) PR ‘ i
5 (© PS (C) 40. The note from a drum is louder when it 41, What is the equivalent resistance of the two
, (D) QR = is struck harder because the sound waves resistors im the following diagram?
; ! ; produced have a greater i
I 36. Whichofthe following wavestravel(s)only - (A) amplitude
= longitudinally? ! (B) wavelength
: ®) j © frequency
L Sound waves (D) velocity
: II. Radio waves
< 111, Water waves
(A) Ionly (g) ?g g
i (B) IT only ; (B) -
L (C)  Iand Il only © 6Q
L (©) LHandIll Dy 3@
g A §
37 The waves that reach a listener from aradio 2
: are

(A) electromagnetic

(B) transverse and stationary

©) longitudinal and stationary .
D) longitudinal and progressive

GO ON TO THE NEXT PAGE GO ON TO THE_ NEXT PAGE

01238010/JANUARY 2019 01238010/JANUARY 2019



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


364

A001

42.

43.

= i -

Item 42 refers to the following diagram 44,

which shows an electrical circuit with a
cell and two filament bulbs. '

Which of the following circuits are

- electrically the same as the circuit above?

- 45.
(A)

(B)

© l—@——@—j

e

i

The SI unit of charge is the

(A) ohm
(B) volt :
(©) ampere

(D) coulomb

01238010/JANUARY 2019

Which of the following is NOT one of the
ways in which the strength of the magnetic
field near a solenoid (long coil) carrying a
current can be increased?

(A) Increasing the resistance of the coil

(B) Increasing the current in the coil

© Increasing the number of turns per
unit length of the coil

(D) Placing a soft iron core inside the
coil

Which ofthe following diagramsrepresents
the electric field existing between two
oppositely charged point charges?

A)
o+ P -

(8) 7 : “\‘:
+§ < $-

©) +e :_:_ °-

e _’/// \\

GO ON TO THE NEXT PAGE
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Item 46 refers to the following diagram.

Primary - w Secondary
coil coil
i  Ep—
(_._.__‘_‘ s
X
|
o =0

46. Appropriate labels for W and X respectively
would be

(A) step-up transformer, d.c. input
(B) step-up transformer, a.c. input
C) step-down transformer, d.c. input
(D) step-down transformer, a.c. input

47, An ideal transformer has 1200 turns on the
primary and 600 turns on the secondary. If
the voltage across the secondary is 2Q V,
the voltage across the primary is

’

(A) 5V
(B) 10y
(). 2OV
(D) 40V

48. A glass rod is rubbed with a piece of silk
and is positively charged. The glass rod
became charged by

(A) losing protons -
®) losing electrons
(C) gaining protons
(D) gaining electrons

01238010/JANUARY 2019

49,

Which of the following diagrams represents
the magnetic field which exists between two
opposite magnetic poles? :

T

sEE e e

>

— =

o

N s

Tk A

GO ON TO THE NEXT PAGE
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51.

e

In which of the following circuits will the lamp light up?

I N
O

o

N A

o
.(B) iy

T [0

Yoo

f“—D{—K]—

T
- &

L

(D)

Given the following truth table with inputs 52.

Aand B and output C, which logic gate does
it describe?

A B C
0 0 1
0 1 1
1 0 1
1 1 0
(A) NAND
(B) NOR 53.
(C) AND
(D) OR

01238010/JANUARY 2019

Anelectromagnet consists of insulated wire
wrapped around an iron core. It works
because

(A) iron is always magnetized

(B) iron is a good electrical conductor

(C)  amagneticfield is produced inside
the coil

(D)  an electric field is produced inside
the coil

When anexcessive current passesthrough a
fuse, which ofthe following is the sequence
of events?

(A) Wire gets hot — current is cut off
— wire melts
(B) Wire gets hot — wire melts —
current is cut off
(©) Wire melts — current is cut off —
wire gets hot
(D)  Wire melts — wire gets hot —
current is cut off

GO ON TO THE NEXT PAGE
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54.

55.

56.

2 15 %

Item 54 refers to the following diagram 5%
which shows two resistors, R, of 6.0 O and
R, of 4.0 Q, in parallel.

R, (6.0 Q)
R, (4.0 Q) :
1
1.BA S
58.
| |E
] I
Whatis the current through R, ifthe current
through R, is 1.8 A?
(A) 12A
(B) 1.8A
€ 27A P
D) 3.0A ;

An ammeter has a very low resistance so
that it can be placed in

(A)  paralle]l with a component and not
affect the circuit

(B) series with a component and not
affect the circuit

© parallel with a component and not -
heat up

(D) series with a component and not
heat up 2

The nuclide 238 Th contains

(A) 90 protons and 234 neutrons
(B) 235 protons and 90 neutrons
(©) 90 protons and 144 neutrons
(D) 144 protons and 90 neutrons

01238010/JANUARY 2019

Madame Curie's work in scientific research
was chiefly concerned with

{A) radioactivity

(B) atomic structure
(©) nuclear structure
(D) energy from atomic nuclej

Which of the following describes two
properties of an a-particle?

(A) No charge, very penetrating

(B) Positive charge, very penetrating

(@) Negative charge, not very
penetrating

(D) Positivecharge, not very penetrating

Sodium-24 decays into Magnesium-24
with the emission of a B-particle and can
be represented by the following equation.

24 24 ]
1 Na— 3, Mg+

Which of the following options should be
placed in the box to complete the equation?

@ e

® Se
© $He
® IHe

GO ON TO THE NEXT PAGE
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The number of radioactive nuclei present
Which of the following graphs BEST
.represents the variation with time of the
‘number, N, of undecayed nuclei present?

in a sample of the time t = 0 is N,.
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READ THE FOLLOWING INSTRUCTIONS CAREFULLY.
1. This test consists of 60 items. You will have 1 hour and 15 minutes to answer them.
2. . Inaddition to this test booklet, you should have an answer sheet.

3. Each item in this test has four suggested answers lettered (A), (B), (C), (D). Read each item you
are about to answer and decide which choice is best,

4. On your answer sheet, find the number which corresponds to your item and shade the space having
the same letter as the answer you have chosen. Look at the sample item below.

Sample ltem

The SI unit of length is the Sample Answer

(A)  metre L JONON®)

(B) second
<) newton
(D) kilogram

[T}
Q
=]
x

The best answer to this item is “metre”, so (A) has been shaded.

5. [f you want to change your answer, erase it completely before you fill in your new choice.

6. When you are told to begin, turn the page and work as quickly and as carefully as you can. If you
cannot answer an item, go on to the next one. You may return to that item later.

7. Figures are not necessarily drawn to scale.

8. You may do any rough work in this booklet.

9. You may use a silent, non-programmable calculator to answer items.
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figures is
(A) 3.1
(B) 3.14
< 32
(D) 31

\{ To measure the external diameter of a

measuring cylinder most accurately, one
should use a
(A)  metre rule
(B)  tape measure
<) length of siring
(D)  pair of vernier calipers

\/ A 4 kg mass is travelling with a constant
speed of 5ms™. It is brought to rest in 2
seconds. The average force acting on itto
bring it to rest is
(A) 1.6 N
(B) 25N F=ma
(C) 10.0 N a=v-ut=0-5/2=-25
D) 400N F=4x-25=-10N

Itern 4 refers to the following diagram which
shows two forces, X and Y, applied onto an
object.

Y

4. What should be the magnitude and direction

of a third force which will cause the object
to remain stationary?

(A) X-Ytothe left
(By X+VYtothe left
€ X-Yto the right
(D) X+ Ytothe right

01238010/ MJ/CSEC 2019

L/ 3.1415926 expressed as TWO significant \5/ A boy measured the height of a laboratory

table with a metre rule. Which of the
following is MOST likely to be correct?

(A)  0.00895m

B)  0.0895m
(C) 0895m
(D) 895m

The diagrams below, NOT drawn to scale,
represent two forces, S and T, acting at O. In
which of the following is the resultant in the
direction OX?

A) S
0&————— X
T
®) 5
0l ————— X
T
©

GO ON TO THE NEXT PAGE



Highlight

Highlight

F = ma
a = v-u/t = 0-5/2 = -2.5
F = 4 x -2.5 = -10N

Highlight

Highlight

Highlight

Highlight


T 212

AQ0S

-3
7. When an astronaut is standing on the moon \/l/ Pressure in a liquid can be calculated using
his mass is 70 kg. When he returns to earth the formula
_his approximate weight will be
P =pgh.

(A)  70kg
(B) 420 kg
(C) 70N
(D) 700N

Which of the following rates will determine
the power of a machine?

L Doing work
L. Converting energy

111, Changing temperature
{A) { only

B) 11T only

(C) [ and Il only

(D) I, II and 1L

Which of the following features must be
present in a stable, well-designed racing

car?

(A) Sunroof

(B) Long front

) Narrow wheelbase
(D) Low centre of gravity

The time period of a simple pendulum
oscillating with a smalt amplitude depends

on the

(A) mass of the pendulum bob

(B) amplitude of the oscillation

©) length of the pendulum

(D)  force with which the pendulum is

set into motion

T = 2pi Root(l/g)

01238010/ MJ/CSEC 2019

Which of the following sets of units will
result in the SI unit of pressure?

P g h
(A) g cm? m s mm
(B) kgm? N kg'! m
© gem? Nkg! m
(D) kgm? cm s cm ;

Which of the following is the unit of

momentum? i
(A kgst

(B) kg ms™

(9 kgms?

(D) Nm

Which of the following quantities has the
same value as 6 pC? -

(A) 6x10°C
(B) 6x10°C
()] 6x103C
(D) 6x10°C
Which of the following is an SI base unit?
(A)  Volt
(B) Ohm
{C) Ampere
(D) Coulomb
GO ON TO THE NEXT PAGE
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[tem 15 refers to the following graph which J{ Boyle’s law for a gas can be tested

shows how the displacement of a runner from experimentally, provided which of the
a starting line varies with time. following rémain constant?
Displacement/m L. Temperature
| S : II. Pressure
5 II. Mass
L N : ; (A) [ and I only
| ; (B) [ and UI only
0 | i {C) 1 and I only
50 100 (D) 1, [andIII
Time/s

{5/ From the graph it can be deducted that the 19. Which of the following are characteristic

runner is - features of a clinical thermometer?
(A)  going slower and slower L. Narrow constriction in the tube just
B) going at a steady speed above the bulb
<) going faster and faster IT. Limited range of temperatures
b)) not moving IL. Large bore to make the mercury
/ more visible
\ﬁ. An object is removed from the ground and (A) landll only
s placed on a shelf. Which of its properties is (B) TandIII only
expected to increase? ) IT and [1I only
(D) L Iand I
(A) Mass
(B) Volume
©) Potential energy 20. A metal of mass m requires energy, E, to
(D) Kinetic energy raise- its temperature from T, to 7,. The
specific heat capacity of the metal will be
given by
. Which of the following is the POOREST
conductor of thermal energy? (A) £
mT,
(A) Air
(B) Copper (B) _Em
(C)  Mercury (1,-T)
(D) Aluminium
E

©  wT, -T)

__E
D)  m(T,-T)

GO ON TO THE NEXT PAGE
01238010/MJ/CSEC 2019
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The specific latent heat of vaporization of  25.

water is 2.26 x 10°J kg ', When 0.01 kg of
water is converted into steam it

(A)  absorbs 2.26 x 104
(B) gives out 2.26 x 10* ]
(C)  absorbs 2.26 x 108 §
(D) gives out 2.26 x 108 ]

A gas occupies 2 m® at 27 °C at a pressure
of 1 atmosphere. At a pressure of
2 atmospheres it occupies a volume of 1 m’.
What is its temperature at this new volume

gnd pressure? pi\/| _ /Pﬂ/ \/Q

\
(A) 54.0 °C
(B) 27.0°C ‘,t‘_ ’ 5
(©) 6.75 °C
(D) —198°C

1> :1_2‘]

Y™, < 0.
Which ofthe following statements concerning
the radiation of heat is/are true?

I. Radiation can only take place in a
material medium.
II. A good absorber is also a good
emitter of radiation.
I11. Dark dull surfaces are better

emitters than shiny ones.

(A) III only

(B) l and II only
(C) [ and III only
(D) (I and I only

Which of the following quantities remain
unchanged with an INCREASE in
temperature?

@ Mass
(B) Density
(8] Volume

(D)  Relative density

01238010/MJ/CSEC 2019

Some molten naphthalene at 100 °C is
allowed to cool to room temperature.
If naphthalene has a melting point of
80 °C, which of the following graphs BEST
represents the cooling curve?

(A) 0/°C
100
80

/

t/min

(B) 0/°C
100
80

>

t/min

g/°C
© 100
80

J

t/min

(D) orC
100
80

J

t/min

An electric kettle full of water is plugged
into the mains. The MAJOR process by
which heat travels through the water is

(A) radiation

(B) convection
()] conduction
(D) electrification

GO ON TO THE NEXT PAGE
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Item 27 refers to the following diagram.

B

A
L J — &

In using a slinky to demonstrate longitudinal
waves moving from Point A to Point B above,
the spring is made to vibrate

(A)  parallel to AB

(B)  perpendicular to AB

(C)  atan obtuse angle to AB
(D) at an acute angle to AB

In which of the following is conduction the

g MAIN method of energy transfer?
(A) Food heated in a microwave oven
(B) Energy transferred from the sun to
earth
() Food being cooked on a barbecue
(D) Food being cooked in a pot on an
electric stove
‘)& Which of the following statements does NOT
provide evidence that sound waves can be
reflected?
dcf
@ Sound can be heard around a corner
in open air.
(B) Speaking tubes can be used for
passing messages in ships.
10 (C)  The depth of the ocean can be
E measured using ultrasound.
(D)  Echoes can be heard when a person

shouts in a large empty room.

01238010/MJ/CSEC 2019

Item 390 refers to the following diagram
which shows water boiling at the top of a
glass test tube while a piece of ice remains
unmelted at the bottom.

Water

< Bunsen
flame

Ice wrapped
in gauze

Which of the following statements is the
reason for this occurrence?

(A)  Water is a poor conductor of heat.
(B) Gauze is a poor conductor of heat.
(C) Water is a good conductor of heat.
(D) Glass is a good conductor of heat.

Whenever there is complete destructive
interference between two coherenl wave
trains, the waves must be
(A in phase

out of phase by half of a wavelength

) out of phase by one wavelength
(DY  out of phase by a quarter of a
wavelength
GO ON TO THE NEXT PAGE
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[tem 32 refers to the following diagram of a q{ An echo is quieter than the original
wave. sound that produced it. This shows that,
compared to the original sound, the echo

Direction of propagation has a

: (A)  smaller amplitude
Displacement /\ (B) shorter wavelength
R = (C) lower frequency
]P Q\/ Distance from origin (D) slower speed
T
\}/ \}4 Which of the following can produce a

Which of the following statements about the diminished virtual image of a real object?
wave shown in the diagram are true?

(A) A converging lens

L. Points P, Q and R are in phase. (B) A diverging lens
(3] .
Y 1L Points § and T are out of phase. (C) A plane mirror
II1. The wavelength of the wave is the (D) A glass block
distance PR.
{A) [ and Il only
(B) I and 11l only
(©) If and Il only
(D) I, Il and I
35. An object O is viewed in a plane mirror PQ. Which of the following diagrams correctly shows the
formation of the image?
L. . I
\‘.‘\\ -
RN
» ,I/ RN ©
~ . ~ Q
]
Z
0

I\%
\\\
N I
N~ ~ .
(B) \\\\\ (D) \?\:5\
P NS Q P ~ T~ Q
O 4

GO ON TO THE NEXT PAGE
01238010/MJ/CSEC 2019
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34. Which of the following diagrams BEST represents the wave generated in a ripple tank by a small
spherical dipper vibrating at a coWwy?

©

C
®)

(A) .
(B.

% . Which of the following statements about waves is true?

(A)  Only transverse waves undergo reflection.

(B)  Diffraction can only take place with light waves.

(9] All waves undergo reflection, refraction and diffraction.

(D)  Longitudinal waves do not undetgo refraction, but may be refiected.

GO ON TO THE NEXT PAGE
01238010/MJ/CSEC 2019
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38.

J

A ray of white light enters a transparent
glass prism. In which of the following
diagrams is the dispersion of light correctly

tllustrated?

A)

B)

C)

(D)

<CTEORA0OR

<CTIaO=OoORm

ro~<Ow T«

-0_

39

v

Which of the following diagrams represents
the magnetic field which exists between two
opposite magnetic poles?

A\

N
/N
(9] N S

Rt
ZA\
WY

)

GO ON TO THE NEXT PAGE
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40. Which of the following diagrams is a
graphical representation of current versus
potential difference for a metallic conductor
at a constant temperature?

(A)

(B)

(©)

D)

I

3

¥

<q

i

I

Y

<y

01238010/MJ/CSEC 2019

item 41 refers to the following diagram.

w

Primary Secondary
coil coil
——
q p | e
x ‘\-___ "—______)
"--..__‘_ .«/'
o ———o0

Appropriate labels for W and X are

w X
(A) step-down transformer a.c. input

(B) step-down transformer d.c.input
(C) step-up transformer a.c. input

(D) step-up transformer d.c. input

Item 42 refers to the following diagram.

Which of the following options shows the
correct match of the component name and
its number?

Diode Lamp Resistor Fuse

(A) 3 i 4 2
(B) 4 3 1 2
(©) 1 3 4 2
(D) 2 4 3 1
GO ON TO THE NEXT PAGE
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4/ Which of the following equations CANNOT
be used to determine the power dissipated in

a resistor?
(A) P =1IR
B P = VI
_ R
(93] P = ﬁVﬁ;
Vl
D P = —
(D) -

[iem 44 refers to the following truth table with \/4 5
inputs A and B and output C. )

e ==
—lol—|o|w

C
1
1
1
0

\4}/ Which of the following logic gates does the

truth table above describe?

(A) NAND
(B) NOR
(C) AND
(D) OR

46.

o m m i oA v Tm R W P e e R e m x a

[tem 45 refers to the following circuit where
the ammeter reads 0.4 A and the voltmeter
reads 0.6 V.

®

R
—
| I |
) S
\/

What is the resistance of R? ;
(A) 15Q l
(B) 1.5
) 0.670Q
() 0.24 Q

Item 46 refers to the following diagram of a
simple a.c. generator. i

The parts labelled X in the diagram are known

as the

(A)
(B)
(©)
(D)

commutators
armatures
slip rings
coils

GO ON TO THE NEXT PAGE
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(A)
(B)

©)
(D)

12 -

Which of the following statements about
alternating current is true?

It can be changed into direct current
by a transformer.

[t can be rectified by using a
semiconductor diode.

It can be used to recharge a battery.

It is used to transmit electrical
energy because of its high
frequency.

In which of the following diagrams are
resistors P and Q in series with each other

and parallel with R?

(A)

(B)

©

(D)

01238010/MJ/CSEC 2019
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50

Which of the following graphs illustrates an

ALTERNATING current?
Current"L '
(A) 0 ™ N NN -
Time
Current 4
B) 0 Y WA >
( Time
Current“
VAW W e
C 0] >
©) : Time
Current {‘
1
D 0 >
) LT LI L] rime

Magnetic induction occurs when

(A)
(B)
(€)

(D)

an N pole attracts an S pole

an electroscope is charged

a magnet is suspended and points
in the NS direction

iron nails near a magnet become
magnetized

GO ON TO THE NEXT PAGE
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il/ Which of the following pairs of statements is true for BOTH iron and steel?

A

fron

Steel

(A) | Easily magnetized

Does not retain its magnetism

(B) | Not easily magnetized

Retains its magnetism well

(C) | Easily magnetized

Retains its magnetism well

(D) | Not easily magnetized

Does not retain its magnetism

Item $2 refers to the followig diagram
which represents a straight wire carrying a
current into the plane of the paper.

Which of the ;ollowing diagrams BEST

represents the magnetic field around the
wire?

A ~__

—
/"—‘—”—-___—‘-‘“‘3\
(B)

A AMAPNA D NI T Ir<NaT¥ S o~ fao 4

&

Which of the following are possible symbols
for an isotope of the nuclide zX ?

A-2

I Py
A

11 S, X
A+ 2

1L X

(A) IandIlonly
(B) I and IIT only
©) I1 and III only
(D) I, I and I

l:C (Carbon--14) decays in accordance with

the equation l:C — I:N +X. The emission
Xis

(A) a proton

(B) a gamma ray
(C) a beta particle
(D)  an alpha particle

GO ON TO THE NEXT PAGE
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D‘S{ In the equation AE = Amc?

(A) ¢ = speed of light, Am
of atom

= speed of | ht = mass
Hst YA

¢t = specific heat capacity of
substance, Am = mass lost "
(D) ¢ = specific heat capacity of
substance, Am = mass of substance

il

mass

\5}/ The number of neutrons present in the nucleus

of the nuclide ¢ Rnis

o (A) 308
o (B 222
© 136
(D) 86
Which of the following describes two
properties of an a-particle?
(A)  No charge, very penetrating
B Positive charge, very penetrating
) Negative charge, not very
penetrating
(D)  Positivecharge, notvery penetrating
3
z

END OF TEST

o

Sodium—24 decays into Magnesium-24
with the emission of a B-particle and can be
represented by the following equation.

Pz 24
n Na — Mg+

Which of the following options should be
placed in the box to complete the equation?

@A) G
®) e
(C) 1He
(D) gHe

Which of the following scientists discovered
the relationship E = m¢??

(A) Marie Curie
(B) Isaac Newton
(©) J.J. Thompson
{D) Albert Einstein

A radioactive isotope has a half-life of 20
days. How many days will it take fora given

sample to have its activity reduced to —g'of
its initial value?

(A) 1.2 days
(B) 60 days
© 80 days
(D) 320 days

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

01238010/MJ/CSEC 2019
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\./ Which of the following instruments is

suitable for measuring the diameter of a
human hair?

(A) Metre rule

B) Tape measure

(C)  Vernier caliper

(D)  Micrometer screw gauge

0.0000462N expressed in standard form is

(A) 4.6Zx10°N
B) 4.62x10°N
(C) 4.62x104N
(D) 4.62x10°N

Item 3 refers to the following mecasuring
cylinder which is used to determinc the
volume of a liquid.

cm?®

The volume of the liquid, in cm?, is

(A) 7.0
®) 75
c) 78
D) 8.0

01238010/J/CSEC 2020
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i sualice. Fhe & (oyitetioral
Emll Fowatds 9‘«4 eacth,

In an expcriment to locate the centre of
mass of a sheet of cardboard, a plumb line
(string with a small mass on the end) is
used. The plumb line is used to

(A)  checkthattheapparatusis vertical
(B)  measurethe width ofthe cardboard
@ show which points are vertically
below the pivot
(D)  checkthatthecardboardisswinging
freely

Item S refersto the following diagramwhich
shows a section of a thermometer.

Mereury .

100° Ll 8g°

What is the reading shown ofi the
thermometer?

(A) 8s°
(B) 89°
(© 91°
® 92°

When standing on the moon, the mass of
an astronaut is 70 kg. When he returns to
earth his approximate weight will be

(A) 70kg
®) 420kg
©) 70N
D) 700N

Which of the following is a derived unit?

A) K
®B) s
©) m?
D) kg -

GO ON TO THE NEXT PAGE
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An object of mass m is attached to a spring
balance and its weight, w, 1ecorded. Wha
will be the result if the object is taken to the
moon, wherethe gravitational field strength
is less, and weighed?

(A) Mass =m; weight less than w
(B)  Massless than m; weight=w
© Mass = m; weight greater than w
(05)) Mass greater than m; weight=w

Asolid object, X, floats inmercury and sinks
in water. A solid object, Y, floats in both
mercury and water.

Which of the following statements is true

about X and ¥?
X is more dense than Y.

[ ;B )b
C) X and Y are both denserthan water.

(D) X and Y are both denser than
mercury.

X is less dense than Y.

A glass marble, X, moving with a speed of
6 ms™!, collides “head on’ withan identical
stationary glass marble, Y. What is the
speed of Y after collision, assuming that
X is brought to rest?

A) Oms™
(65)) Sms!
(© 6ms™
®) 12m s™

Which of the following features must be
present in a stable, well-designed racing
car?

(A) Low centre of gravity

B) Narrow wheelbase

(C) Long front

D) Sunroof

010/J/CSEC 2020

12.

13.

When two bodies collide, momentum is
conserved. This means that the

(A)  kinetic encrgy before impact is
equal to the kinetic energy after
impact

®) momentum of each body is
unchanged

©) algebraic sum of the velocities
before impact is equal to the sum
of the velocities after impact

D) total momentum of the bodies
beforeimpactisequalto thetotal
momentum of the bodies after
impact -

Which of the following expressions can be
used to find the speed of an object?

Change in velocity

&) Time taken
® " Change in displacement
) Time faken
Distance travelled
© ——a

Time taken

(D) Distance travelled x Time taken

l)/ Pressurein a liquid can be calculated using

the formula P = pgh.

Which of the following sets of units will
give the pressure in the SI unit?

p g h
A) gcm™ m s mm
(B) kg m Nkg! m
© g cm Nkg! m
D) kg m- cm s cm

GO ON TO THE NEXT PAGE
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‘}/ Which of the following sources of energy
are classified as renewable?

L
IL
.
(A)
®3)
©
@

Solar energy
Wind energy
Geothermal energy

Tand II only

I and III only
1 and I only
I, II and IIX

% The heat capacity of a substance is defined
as the amount of heat energy

&)
®)
©

(&)

the substance can hold

1 kg of the substance can hold

required to change the substance to
another state

needed to raise the tempeiatute of
the substance by 1 degree

17. When a ball is thrown vertically upwards
and reaches its maximum height, it has

A)
®)

@

®)

maximum kinetic energy and
maximum potential energy
maximum kinetic energy and
minimum potential energy
maximum potential energy and
minimum kinetic energy
minimum kinetic energy and
minimum potential energy

01238010/J/CSEC 2020

Item 18 refersto the followinggraph which
is based on an experiment on change of

phasc.

Temperature 4

at Q. During which of the stages is the
substance in the liquid phase?

@A)
®)
©
®)

At P only

Between Q and R
Between Rand S
Betwecn P and Q

Which of the following processes is MOST
likely to accountfos the factthat pothandles
are usually made of wood or plastic?

(A)
®)
(9]
(09)]

Conduction

Convection

Evaporation
Radiation

GO ON TO THE NEXT PAGE
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\23/ A student carries out an experiment to
determine the specific heat capacity, ¢, of

To check the upper fixed point on a
thermometer on the Celsius scale, the
thermometer is placed in

(A)  meltingice atatmosphericpressure

®) boiling water at atmospheric
pressure

© water in contact with melting ice
at atmospheric pressure

@ steam above boiling water at
atmospheric pressure

In the pressure law, which of the following
statements is true?

(A)  Pressure is constant.

@3) Volume is constant.

© The ratio of volume to pressure is
constant.

(D) Theratio of volume to temperature
is constant.

Who was responsible for arriving at the
conclusion that measured amounts of
electrical and mechanical energy can be
converted to proportionate amounts of heat
energy?

A) Joule

(B) Newton
© Rumford
(D) Coulomb

01238010/J/CSEC 2020

]

a solid using the electrical method. Which
of the following equations should be used?

_ MA8
@A o= —

_ FxD
®  ¢= %

o
© = 3me

M40
(D) c = TVt

‘Which of the following isNOTan example
of evaporation?

A) A slice of bread left in the open air
" becomesdry.

®3) The cooling effect of sweating in
animals.

(C)  Therapiddisappearance of ether if
exposed to the air.

@ A loaded copper wire wrapped
around a block of ice gradually
cuts through the ice.

GO ON TO THE NEXT PAGE
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Item 25 refers to the following diagram \2y The energy required to change the state of
which shows water boiling at the top of a a substance was determined to be E,. If
glass test tube while a piece of ice wrapped the mass of the substance was DBOUBLED,
in gauze remains unmelted at the bottom. the new value of E}, will be

A) doubled
®) halved
(©) constant

Water o) quadrupled

Bunsen
flame

Ice wrapped
In gauze

e;./ Which ofthe following statements pravides

the reason for this occurrence?

(A)  Gauzcis a poor conductor of heat.
®3) Water is a good conductor of heat.
(C)  Wateris a poor conductor of heat.
(D)  Gilassis a good conductor of heat.

Itemn 27 refers to the following diagram which illust: ates a longitudinal wave train produced on a
slinky. i

A B
|
|
1

1
t
1
1
1

\% ‘Which of the fallowing distances represents the wavelength of the vibration?

@A) AtoB
B) AtoE
© CtoE
@) Dtk

\2/w Which of the following electromagnetic waves has the SHORTEST wavelength?

(A) Radio
®) Infraled
(C) Gamma

(D)  Ultraviolet

GO ON TO THE NEXT PAGE
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29. In the following diagrams, X and ¥ represent two wave pulses superposing en each other to giye
aresultant R. Which diagram BEST illustrates the principle of superposition?

R

i N

g
I
%

(A) Y.
N
®) 7N\ X
7N Y
© 7N x
Vil !
) 7N X
v =
N

3 Ifsoundsofdiffering frequenciesare played
* in succession, in which of the following
properties would a change be detected?

A) Pitch

®) Speed

(%) Loudness
(D)  Wavelength

\% The note from a drum is louder when it
is struck harder because the sound waves
produced have a greater

A) v‘elocity
®) amplitude
© frequency
(D)  wavelength

01238010/J/CSEC 2020

Which of the following are laws of

refraction?
1. s.x n: . constant
sinz
II. Angle of incidence = angle of
refraction
1II. The incident ray, the refracted ray
and the normal at the point of
incidence alllieinthesameplane
(A I and II only
I and 01 only
() II and IT only
D) I, IT and 11T

GO ON TO THE NEXT PAGE
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Whichof'the followingequations,regarding
units of physical quantities, is NOT correct?

(A) 1C=1Ax1s
®) 1V=1Ax1Q
© 1J=1Cx1V

(Oy 1w=1VxiC

34, Aray of light leaves air and enters glass of
/ refractive index 1.6. Theangle of refraction

is 27°. What is the sine of the angle of
incidence?

(A) 1.6 +sin 27°

/\ 1.6
®) sin 27°

(© 1.6sin27°

sin 27°
D) 1.6

Item 35 refers to the following table which
lists the refractive indices of four different

materials.
Material Refractive Index
Air 1.0
Ice 1.3
Perspex 1.5
Diamond 2.4
53/ In which material would the light waves
have the SLOWEST speed?
(A) Air
®) Ice

(®)) Perspex
D) Diamond

01238010/J/CSEC 2020
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Item 36 refers to the following diagram.

S — D_C‘
B

-

What is the output at C and D when an
input of 0 0 is madec at A and B?

L C D
@) |0 0
B) |1 1
(© |0 1
D) |1 0

Which of the following combinations of
ammeter chatacteristics is correct?

Resistance of Connection of
an Ammeter Ammeter to
Compopent
@'Low In series
(B) | High In series
(C) | Low In parallel
(D) | High | In parallel

GO ON TO THE NEXT PAGE
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Item 38 refers to the following graph showing the variations of alternating current with time.

L \)fims_—. :S__-é_,—,-x \Jf))‘-

Current

117\
N

f; Time

AS. The value of the current, 1, attime, ¢, is called the

(A)  rootmeansquare value
B) sinusoidal value

(&) average value

(D) peakvalue

hamd b diac

Item 39 refers to the following graphs which represent two alternating currents.

Current/mA Current/mA

; [N\ /. . £
I \/0.01 \/u.nz ik I n.u\-/u‘cz,ﬁme!s

\37 Which of the following combinations correctly identifies these currents?

Currcnt with Greater Current with Greater
Frequency Peak Value

(A) I Il

@) |1 Neither

(C) | Neither 1

@)1 Neither

GO ON TO THE NEXT PAGE
01238010/J/CSEC 2020
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\74. A glassrod istubbed with a picce of silk and \/2.
becomes positively charged. The glass rod

B

became charged by

A) losing protons
®) losing electrons
© gaining protons
(¢5))] gaining electrons

41. ‘Which of thefollowingdiagrams represents
the electric field existing between two
oppositely charged poiut charges?

‘\3/

@
F £ -
®)
+ -
© +q = 0=
@ ) o
+o\\ //»g...
01238010/J/CSEC 2020

A volitmeter has a very high resistance so
that it can be placed in

(A)
B)
©
®)

parallel with a component and not
affect the circuit

series with a component and not
affect the circuit

parallel with a component and the
volmeter does not heat up

series with a component and the
volmeter does not heat up

Which of the following statements about
insulators are true?

L
IL
1.
(A)
(3)

©
®)

All electrons are bound firmly to
the atoms in an insulator.

In an insulator many electrons can
move freely from atom to atorn.

An insulator could be charged by
rubbing.

I and I only

1 and Il only
II and X1 only
I, II and I

GO ON TO THE NEXT PAGE
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Item 44 refers to the following diagram 45,
which shows a small negatively charged

dust particle midway between two plates

and observed with a microscope.

Eye
° EG 14
_l'—/ Microscope

4, ‘Which of the following arrows correctly
indicates the direction of the dust particle
when the switch, S, is closed?

@A -
Q i
!
™ 1
4.
01238010/J/CSEC 2020
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For a simple a.c. generator, which of the
following graphs will be produced by two
complete rotations of the armature?

@ +

cm.f. /-\

Nro. of
rotations

® -+

e.m.f, /\ "
\_/ No. of
rotations

No. of
rotations

el L Y Y
U

em.f. /\
Uv U No. of

rotations

Which of the following rclationships is
correct for the combined resistance, R,
of resistors R,, R}, and R, connected in
parallel?

(A) R.=R +R,+R,

11 1 1

Bl =Z-"R+E*E
1 1. 1
R=R*+E*R

() SR *‘EE
- RRR,
® hRIRIE

GO ON TO THE NEXT PAGE
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Item 47 refers to the following circuit

diagram.
{/J 1
20
—_— SN
6A 6A
4Q
o
= |

I

Using the information given in the circuit

diagram, which pair of values of I, and I,
is correct?

i, L
(A) 1 5
®] 2 4
C 3 3
=) K 2

48. Whenanexcessive cmirentpassesthrougha
fuse, which ofthe {followingisthe scquence
of events? :

(2]
®)
©
(D)

Wire gets hot — current is cut off
— wire melts

Wire gets hot — wire melts —
current is cut off

Wire melts — current is cut off —
wire gets hot

Wire melts — wire gets hot —
current is cut off

01238010/4/CSEC 2020
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Which ofthe following diagrams shows the
magnetic field between a bar magnet and a
piece of i1on?

G

GO ON TO THENEXTPAGE
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‘/SOA hichofthe following diagrams represents
the current/potential difference relationship

for a metallic conductor at a constant
temperature?

B

Ii
(A \
v
52.
T4
®)
/ v
XA
©
V‘;

®) IT el

\/51. A device which converts sound into

oL

electricity is called

(A)  aloudspeaker
B) a microphone

() an ampliGer .
(D)  amotor f ‘

01238010/J/CSEC 2020

Item 52 refers to the following diagram
which shows an electrical circuit with a
cell and two filament bulbs.

Which of the following circuits are
electrically the same as the circuit above?

A

®)

©

)

™)
o

©)

T

199

Magnetic induction occurs when

A

v

(B)

©
®

a magnet is suspended and points
in the north—south dircction

iron nails near a magnet become
magnetized

anorth pole attracts a south pole

an electroscope is charged

GO ON TO THE NEXT PAGE
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Isotopes of an element differ from each
other in that they have different

A) atomic numbers

(B)  numbers of protons
© numbers of neutrons
(D)  numbers of electrons

55. hich of'the following graphs shows how
the activity of a radioactive source varies

with time?

@A) Activity

®) Activity

© Activity

o) Activity

01238010/J/CSEC 2020

\;6.

According to the Rutherford-Bohr model
of a neutral, stable atom, if

n=number of neutrons,
p =number of protons, and
e = number of electrons in the atom,

then for all elements

(A) n=e

® p=e ‘
© nte=p

D) n+p=e

Which of the following symbols would
be possible for an isotope of a nuclide
represented by ;X ?

A mX
®) X
© &%
@ “x

. o234
An isotope of utanium, 9zU’ changes

to i:Th \ This is an example of

A) fission

(¢2] fusion
« decay
)  Pdeccay

GO ON TO THE NEXT PAGE
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59. Sodium-24 decays into Magnesium-24 \6/ Which of the following statements about
with the emission of a B-particle and can radioisotopes is true?
be represented by the following equation.
Aa) Theyarenotusedin scientific work

U 11.: My + [:1 because they are too dangerous.
. ®) They are most frequently used in
Which of the following particles should be radio communications. .
placedin the box to complete the equation? © They are sometimes used in
medicine.
(A) O (D)  They are never found to occur
= naturally.
o * "
® 1@
4
© He
o
(00) B £ C
END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

01238010/J/CSEC 2020
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