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the length of a wire
Which row correctly gives the measuring instruments 0 measure & of

about 80 cm and diameter 0.20 cm?

diameter

length :
A mefrte rule micrometer scTeW gauge
B metre rule vernier callipers
C micrometer screw gauge vernier callipers .
D vernier callipers micrometer screw gaug

Which one is a vector quantity?

A pressure
B speed

C weight
D time

Which diagram shows the motion of a frce falling parachutist who eventually attains
a terminal velocity? |

A B
velocity A velocity A
0 fme O time
& D
velocity 4 velocity 4
0 —> B
time 0 time

$055/1 N2015
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3
The diagram shows a shot put ball on a smooth ramp. The ball is released from the

position shown to roll down the ramp.

What is the greatest possible height that the ball can reach?

a ’.
shot : O'

Which relationship correctly defines the acceleration due to gravity?

A mass divided by weight . i
B mass multiplied by weight '
C weight divided by height
D weight divided by mass

What is implied by the term constant velocity?

no change in displacement
maximum acceleration

no acceleration produced
no change in speed

Taw»

An object is projected vertically upwards with a velocity of 10 m/s.

What is the maximum height reached?

[g =10 m/s%].
A Im
B Sm
C 10m
D 20m

5055/1 N2015
[Turn over
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Which statement is Newton’s third 1

A
B
C
D

The diagram éhows a beam loaded wi
at itts centre and isnotine

Every force causes a rea
Action and reaction are p
The forces acting on a bo

To every action there is an equ

quilibrium.
beam

aw of motion?

ction. o
arallel and opposite.

alv » ite.
are always equal and oppost
3 al and opposite reaction.

th_bldoks at its en‘ds.‘ The beam js pivoted

LA——— pivot

Which diagram shows the forces acting on the beam?

A

iij'

i
-

I

D §

S055/1 N2015
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ple hydraulic jack filled with a hydraulic fluid. An effort of 60
12.0 cm?.

load
son i
rea=12.0 cm’ area= 8.0 cut

correct for the hydraulic jack?

force on load
piston/ N

40
an
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11 The diagram‘ shows two forces ac

R

6
ting atdp?mtof A e

\

5055/1 N2015

Which single force can represent their resultant?
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The diagram shows the extension of an elastic material as force is increased.

12
extension 4 '
]
0] ) forc;:
Which statement is correct?
A ‘The material becomes easier to extend after S. (
B The material becomes harder to extend after S. *
C The force and extension are always directly proportional. -
D The force and extension are always inversely proportional.
13 What is. the average power generated by a boy whose weight is 600 N and climbs a
-vertical tower 300 m high in 3 600s? ‘
A 0.020 W
B 50 W
C 1800 W
D 7200 W
14 Which energy. chain shows the main energy changes in a thermal power station?

chemical — heat — kinetic — electrical
chemical — kinetic —heat — electrical

chemical — kinetic —> electrical = heat
chemical — heat — electrical — kinetic

Taw»

5055/1 N2015
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16

17

18

When a fixed mass of gas is
the gas molecules strike the walls of th

A
B
C
D

Which set of changes will increase the rate of evap

A
B
C
D

How much energy is required to heat 2 kg of paraffin to raise its temperature by 10

ompressed to 3 smaller volume, at constant temperature,
C

e container

less often than before with a higher velocxty.
more often than before with a higher vclocxfy.
more often than before with the same velo_cxty
less often than before with the same velocity.

oration of & liquid?

and an increase in surface area

an increase in temperature
surface area

an increase in temperature and a decrease in
a decrease in temperature and a decrease 1n surface area
a decrease in temperature and an increase in surface area

k044

[specific heat capacity of paraffin = 2 000 Jkg'K™']

cCOw»

400J

40101J

2400017 .

400007 ¢

An electric immersion heater converts 100 g of water at 100 °C into steam at 100 °Cin
300 seconds. The specific latent heat of steam is 2 500 J/g.

What is the average electric power used?

100x2 SOOW o
300

2 500
300x100

300x2 500W
100

100 x 2 500 x 300 W

5055/1 N2015
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20

21

The sensitivity of a simple mercury thermometer can be increased by

increasing the volume of the mercury bulb.
increasing the diameter of the capillary tube,
decreasing the volume of the mercury bulb
decreasing the diameter of the capillary tube.

COwy»

The approximate range of audible frequencies for human beings is

A 10 Hz to 20kHz.
B 20 Hz to 20kHz.
C 10 kHz to 10 000kHz.
D 20 kHz to 20 000 kHz.

Which type of radiation lies between visible light and microwaves in the
electromagnetic spectrum?

A infrared

B radio waves
C ultraviolet
D X-1ays

5055/1 N2015
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e i m deep wat
22 Which diagram correctly represents Water ripples travelling fro P Waler to shy||g,,

water?
B
A
i}X( shallow deep shallow
¢ D

sz i
dep shallow ,
: shallow

Ne-ir vvas .
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23 The diagram shows the image of a clock formed by a plane mirror.

I
! _ plane mirror

Lo

clock
image

e e wm Em o e e e em e G G Em G Gm M e Em Se M e G S M e G e MR e S G A ma W em W

What is the time on the clock
A 2.25
B 2.35
C 8.35
D 925

5055/1 N2015
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24 Aray of light is passed through a triangular glass prism as shown.

Which is the critical angle?

25 A set of Christmas tree lights consists of 20 1dennca1 bulbs connected in series to a
240 V mains supply.

Sy - -

What is the potential difference across each lamp? * . o

A 12V

B 24V

C 240V
D 4 800V

5055/1 N2015
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The diagram shows a circuit in which a 1.2 V cel] is

parallel.

What is I?

024 A
0.40 A
1.00 A
1.44 A

Tawy

13

2Q

connected to two resistors in

N T

3Q

5055/1 N2015
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r “ 14
ve resistance?

Sy ti
27 Which circuit, if all resistors are identical, has the least effecti

5055/1 N2015
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Which graph correctly shows the variation of current with voltage across a fixed

28
resistor?
A B
/ } A
current current
& voltage 0 voltage
C D
A 1\ )
-
0 voltage 0 voltage

29 Which statement about a fuse is correct?

It allows current to flow in the correct direction.

A

B It breaks the circuit to protect appliance.
C It returns any excess current to the earth.
D

It uses up any excess current.

5055/1 N2015 A
' [Turn over
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31

32

Two light and identical conducting balls are freely

16

suspended by nylon threads and

conducting
ball

behave as shown.
5 S
0:0
L
|
!
L}
|
|
t
1
. '
]
!
1
1
conducting !
ball :
Which statement is not true about the balls?
A The balls have the same charge.
B The balls exert equal forces on each other.
C The balls have equal and unlike charges.
D The balls have equal and like charges.
Which row is true about the magnetisation and demagnetisation of steel?
magnetisation demagnetisation
A difficult easy
B easy difficult
C difficult , difficult
D easy easy
The end M of a metal rod attracts the north pole of a compass needle.

End M is made of
copper and not permanently magnetised.
steel and not permanently magnetised,
copper with a south pole at M.
steel with a north pole at M.

TAawy

5055/1 N2015
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33 Which statement is correct about the device shown?

output

The input voltage of the device is

d.c. and the output is a.c.

greater than the output voltage. :
the same as the output voltage. ’ «
less than the output voltage.

Taw»

High voltages and low currents are used in the transmission of electrical energy over

long distances.

34

The reason for using high voltages and low currents isto

decrease the speed of the electrons.
decrease heat loss from the power line.
increase the speed of the electrons.
increase the resistance of the power line.

gaw>

5055/1 N2015
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35 A beam of electrons enters a magnetic field as ‘showvn.

o

J
it
\

electrons .___;.‘L’ ;

§ Lo ;H'
,““ 0 {
e : did " g
' g magnetlc field lines
! E AT :

The magnetxc ﬁeld deﬂects the beam | ‘ ;  ' o :” o ;;} : \}'-

‘ .lntO theplane ofthepaper | ( :
out of the plane of the paper TR b ,

b towards the bottom of the paper i ‘
towards the top of the paper. vl ::;_ (il o

Tow»

36 Which particles are emitted during thermionic emission?

~electrons R BRI I i \
AOMS: ST b i i A L i, R
neutrons
protons '

gawy
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37 Emissions from a radio-active source are separated by passing them through a magnetic
field. The deflections are shown in the diagram.

: P
eeoqgqeooce o0 e

Which combination identifies P, Q and R correctly?

P Q B
A alpha particle . gamma rays- beta particle
B beta particle. alpha particle gamma rays
C beta particle gamma rays, alpha particles
D gamma rays beta particle alpha particles

38 Which nuclide A, B, C or D is most unstable?

A X
B X
c wx
D =X

5055/1 N2015
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40

20

9

A radio-active source has a count rate whiCh falls from 400 to 50 in 3.0 minmes

What is its half-life?
A 0.75 minutes
B 1.00 minutes
C 2.70 minutes
D 8.00 minutes

How many neutrons are in a nucleus of b 87

Saw»
— 00 O\
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Section A
Answer all questions from this section.

() Complete Table 1.1 to describe some of the basic quantities in physics.

Table 1.1
basic quantity base unit +symbol |measuring instrument
metre, m
triple beam balance
time

(3]
(b) Fig.1.1 shows two vectors,
1
5N 2N
Fig.1.1
Determine the resultant vector.
resultant vector = [2]

5055/2 N2015
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| (b) A trolley moves at a st

-

-3

arth at 8 steady speed of 8 km/s.

s orbiting the E

i seconds, taken 0 comp

(a) A spacduraft i

lete a single orbit

Find the time,
40 000 km long.

t=

eady speeéi for a time, £, and then

moves an equal distance slowing down.

Sketch a léngth of a ticker tape 'that represents the motion
of the trolley. : 3

[2]

A bottle has a mass of 0.050 k : .
when filled with 25 cm®of a licgluviilh.en empty. Its mass is 0.085 kg

Calculate the density of the liquid in g/cm®

T g 4]

ITurn 0V¢
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@i The forces acting on an irregular object are shown in Fig. 4.1.

12N
A

I5N =< r_;—]/> > 6N

\ 4
12N

Fig. 4.1

Describe what happens to the object.

(iiy  Draw another force on Fig. 4.1, indicating its magnitude and
direction, to balance the forces.

5055/2 N2015
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5 @ The diagrams in Fig. 5.1 show two blocks of a material whose critical
~ angle is 40°. In block A, the ray strikes the inner surface at an angle of

incidence of 30° whereas in block B the angle of incidence in the inner
surface is 50°.

Complete each diagram to show what happens after the ray
strikes the inner surface.

Fig. 5.1

[2]

(i)  Explain total internal reflection with reference to Fig.5.1

[4]

505572 N2015
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A boy pushes a case of mass 40 kg across a horizontal floor at a constant
speed of 0.5 m/s by exerting a horizontal force of 200 N.

Find the

(i) resultant force on the case,

resultant force = N 1]
2
(i)  frictional force, A
Srictional force = N (11

(it)  work done in 4 seconds.

work done = ' J [3]

Scanned with CamScanner




A student set up the apparatus in Fig. 7.1 t0 demc?nstrate the effect of passi_ng an
electric current through a copper rod in a magnetic field. The copper rod is

free to roll along the iron support rods.

® Show, on Fig. 7.1, the magnetic field.

copper rod

iron support

(ii)  Explain what happens to the copper rod when the electric current
is switched on.

(1]

5055/2 N2015
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(i)

(iv)

(a)

Describe what happens if the connections to the power supply
are reversed.

[1]

State the rule the copper rod is obeying when the current is
switched on.

(1]

Fig. 8 .1 shows plane waves in a ripple tank approaching a flat
metal plate that acts as a barrier.

XX

X X XX

/XXXX
barrier

XXX XX

/XXXXXXX

Fig. 8.1

Complete the diagram to show the effect of the barrier on the
wave motion. (31

5055/2 N2015
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(b)  Fig. 8.2 shows some wave fronts approaching a shallow
region in a ripple tank.

Complete the diagram to show what happens to the wave-
fronts as they enter the shallow region.

«

o
st

‘deep region /

Fig. 8.2
oy 2]

Water of mass 20 kg, at 90 °C was added to a plastic basin with 4 kg
of water at 30 °C

[Specific heat capacity of water = 4 200 J/kg/°C]

Calculate the final temperatilre of fhe mixture.

femperature = °C [5]

5055/2 N2015
[Turn over
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1vU

The diagram in Fig. 10.1 represents a device that is used in an electric

10
power circuit.
X b 4
N
o
| Z
pd ’ 5
input output
-~ @
o
“Fig. 10.1
@) Identify the device.
[1]
(i)  Name the parts labelled X, Y and Z.
X
Y
Z ' 3]

5055/2 N2015
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Section B

Answer any two questions from this section.

11 (a)  Table 11.1 shows how the stopping distance of a car depends on

its speed.

‘Table 11.1
stoppi;g distance/m | 0 4 12 22 36 52 72
speed/ (m/s) 0 5 10 15 20 25 30

) Give one factor, other than the speed, that affects the stopping
distance of a car.

(1]

5055/2 N2015
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12

on Fig.11.1, a graph of stopping distance (y-axis)
st speed (x-axis).
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Centre Number Candidate Number

T
—

13

11 (@  (iv)  Describe how the stopping distance changes with

an increase in speed.

(1]
(b) () Define temperature,
[1]
(i)  When calibrating a thermometer, two fixed points are
essential,
State the numerical ‘{alues of the two points.
1.
2. 2]
(iii)  State the temperature range for a clinical thermometer.
(1]

5055/2 N2015
{Turn over
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12

(b)

(2)

(iv)

M

14

In an electrical method to measure the specific heat
capacity of brine, the measurements made were:

mass of aluminium calorimeter = 0.1kg
mass of brine = 0.05 kg
temperature change = 7.5°C
voltage across heating coil = 50V
current through the coil = 1.0A

time current flowed = 450 s
specific heat capacity of aluminium = 900 J/kg/K

Calculate the specific heat capacity of brine.

heat capacity =

Describe how the focal length of a converging lens is
determined by experiment.

5055/2 N2015
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12

(a)

(ii)

15

ect is placed on the axis of a converging

A small obj
that it is 5 cm from the

lens of focal length 2 cm S0
lens.

Show, by a ray diagram inside the box, the nature
and position of the image formed.

5055/2 N201s
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12

(b)

16

(i) Describe how the field lines for a bar magnet are
plotted using a plotting compass.

(i)  Draw the magnetic field pattern for a pair of bar
magnets with the North poles facing each other.

Scanne: d with CamScanner
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13

@

ws two coils of insulated copper wire, one
nner coil is connected to a sensitive

Fig.13.1 sho
e outer coil is connected to a direct

inside the other. The i
galvanometer, while thi
current source via a switch, H. ‘

outer coil

- {lllll——-\

o

P

\

inner coil

Fig.13.1

@) Describe what happens when the switch is closed.

(i)  Explain the answer in (i).

[1]

505572 N2015
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13 (@) (iii)  State the effect of

1. increasing the number of turns of the inner coil,

[1]

2,  decreasing the number of turns of the outer coil.

(11

505572 N201s
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13 (b) Fig.13.2showsa device whose operation depends on thermionic

emission.

screen

—SkVt

e

g
7

12V ==
+

/
anode Slit P

filament

magnet

Fig.13.2

6] Describe how the electron beam is produced and
ends up at P.

[6]

505572 N2015
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13 (b) (ii) State the two effects of increasing the slit width.

(2]

503572 N201S§
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| 1 @
Basic Quantity Base Unit+Symbol Measuring instrument
Length Metre, m Ruler
, mass Kilogram, kg Tripple beam balance
Time Second, s Stopwatch/clock
} (b) R? =122 4 132
l R = 13N
, _ distance _ 40000
2. (a) time = =" = —
= 5000s
(b) -first dots are equally spaced for time # and are further apart as compared to the second part
-dots are close together
. _ mass _ 0.035x1000
2 denSlty " volume 25
= 1.4g/cm?
4. (i) -the object will move to the left with a resultant force of 9N
(i) - a force of 9N drawn at an angle of 63°C above the force 6N
5. (i)

AN

g ™~
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ser medium strike the medium boundary at »,

e tically den
(i)  -is when aray of light .ﬂo.m gy lc and is reflected back into the more dense medium Cg ;
angle greatcr than the incident ang iy
fig b above.
6. W __ Resultant Force = 0N, constant velocity
(ii) Frictional Force = Zm\
Work done = force X distance
Work done = 400]
7. (@) -magnetic field from North to South Pole. Arrow pointing downwards.
(ii) -it will roll out of the horse shoe magnet
(iii) -it will roll inwards
(iv) -Fleming’s left hand rule
8 ()
-the ray must be parallel to the wave fronts
-there is reflection away from the barrier
-spacing of the wave fronts are the same before and after reflection
(b) -wave fronts move closer to the normal

-wavelength reduces i.e. wave fronts become closer to each other
-wave fronts must be at right angle to the ray

Scanned with CamScanner



heat supplied by water at 90°C = heat supplied by water at 30°C

9. (2)
Q = mcAf8
20 x 4200 X (90 — ) = 4 x 4200 X (6 —30)
6 = 80°C
10. | (i) transformer
(ii) X — primary coil
Y — Iron core
Z — Secondary coil
11. (i) -reaction time; slippery of the road
(i) -axes labelled
-scale 1¢m to represent S units on the x axis, and 1cm to 10 units on the y axis
-correct plotting of points
-smooth curve correctly drawn, with an increasing gradient
(iii) 7.5m
(iv) -increases .
() @) -the degree of coldness or hotness of a body ‘
(ii) 1. 1.0°C
2. 100°C
(iii)

35°C—42°C

Scanned with CamScanner



12.

(a)

(b)

(iv)

[

= mcAf
‘ l brine

m + heat gained by

VIt = heat gained by qluminitt

0=0.1><900><7.5><c><7.5

5.00 x 1.0 X 45

k
heat capacity of prine =4 200]/kg/

)

(i)

pass a ray of light on 2 converging lens.

-the rays appea
_measure the distance from the €

-that’s the focal length.

t at a point X .
r to mee p ontre of cONVerging lens to that point using a ruler,

-place a bar magnet on a clean piece of paper
-take one plotting compass and place it at one end of the pole.
-make a mark at the tail of the compass arrow and at the tip of the compass arrow.

-move the plotting compass so that the tail of the arrow is on the point where the tip Iv

been previously marked.
-repeat this procedure until a curve 1s drawn.

NB. A compass follows the magnetic field lines, with its north pointing to the magnet

south.

13.

(a)

(i)

-deflection of the galvanometer

-when the switch is closed, there is a change of magnetic flux cutting.

Scanned with CamScanner



-Current/voltage is induced in the inner coil.
(iii) 1. —increase current or voltage

2. —decrease current or voltage

-when a filament is heated by a high potential difference supply, electrons are emitted

(b @) .
-they are accelerated by the anode and they pass through the slit.
* -using Fleming’s left hand rule, they move towards P due to the effect of the field
produced by the magnet.
(i)  -more electrons will pass through the slit

-some electrons will go straight to the screen
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2

1 What instrument is used to measure velocity at an instant?
A speedometer
B odometer
C clock
D C.I.0
2 The diagram shows a measurement on a vernier callipers.
5 6 7 com
Lol b buer
I H ] 1l
0 10

The reading shown is

A
B
C
D

- 5.55 em.

5.56 cm.
5.60 cm.
6.00 ¢m.

3 A uniform mcfta_tl rod is heated evenly along its length.

Which statement is correct?

A
B
;' C
f D

Its mass decreases.
Its mass increases.
Its density decreases.
Its density increases.

4 The acceleration of an object falling with terminal velocity is

Sawe

Zero.
constant.

decreasing.
increasing.

5055/1 N2016
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Objects of different masses were hung on 2 spring as shown.

6 cm
l 12¢cm
!
i
60 g Y
150 g

What is the length, , if the spring obeys Hooke’s law?

A 15cm
B 2l cm
C 30 cm
D 36cm

Which statement about the effect of a force on an object is incorrect?

A It changes the mass of the object.
B It changes the length of the object.

C It changes the shape of the object.
D It changes the direction of the motion of the object.

The diagram shows two forces acting on an object,

AON | 20N .
ANNNNNNNNANANNANNANY

What is true about the motion of the object?

speed is 2 ms™
speed is 4 ms™!
acceleration is 2 ms™
acceleration is 4 ms™

SOw>

5085/1 N2016
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ON
ION

30N

300N
Which length, A, B, C or D corresponds to the atmos
%
»
3
-
‘fé

What is the resultant force acting on the mass?
'he diagram shows a mercury barometer,

A
B
C
D
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borts & mass of 30 kg.

/e

30 kg

nt force acting on the mass?

. a mercury barometer.
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5

: a
0.25 kg of urani Wi

In a nuclear power station,

ed?
What was the amount of energy produc

3.0 % 10° m/s]

[the speed of light is
A 225x10° ]
B 225x%10° ]
C 750x10°J
D 750%x107J

A boy slides down 2 rough plane from a poin
P

Q.

The energy changes for the boy between P and Q are

A potential —heat — kinetic.
B potential — kinetic — heat.
C kinetic — potential ~>heat.
D kinetic — heat — potential.
305571 N2016

Scanned with CamScanner
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13

14

15

6

The diagram shows an electrically powered elevator used to lift bales of

cofton into a

truck. The elevator takes 30 s to lift one bale of mass 200 kg into the truck (g =10 ms™?).

cotton bale N,

B

m@\{&

o ¥ TR 1
N/ VAN

What is the power developed by the elevator?

A 267 W
B 167 W
C 100 W
D 67 W

e e

truck

1.5m

1.0m

Which force must be overcomed when ice changes from solid to liquid?

A The force between electrons and nucleus.

B The force between the atoms in 2 molecule.

C The force between molecules.
D The force of gravity.

Which statement about evaporation is true?

A Evaporation takes place only within the liquid. -
B Evaporation takes place only at a fixed temperature.

C Evaporation takes place only at the surface.

D Evaporation takes place only at a fixed pressure.

Which design features should a clinical thermometer have?

thick glass bulb and a narrow bore
thick glass bulb and a wide bore
thin glass bulb and a narrow bore
thin glass bulb and & wide bore

UOw»

5055/1 N2016
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. oeded to raise the teperatir® %f 5 kg ofa substance by 20 °¢9
ee i
:;:city of substance i 300 J/ke/’ ] R

»ws & bimetallic strip made

1ron '

@

correctly shows the bimetallic strip when placed at a il
ybout — 4 °C, given that copper has a higher rate of thermal expansion than




18

19

20

8 :

The speed of a water wave is best described by the distance

A between successive troughs.

B between crest and trough.

C a particle moves up and down in one second.
D a wave front moves in one second.

Which row is correct about wave speed and frequency when a wave moves from 2 deep

end to a shallow end?

wave frequency wave speed
A changes changes
B changes unchanged
C unchanged changes
D unchanged unchanged

Y

A ship transmits ultrasonic waves into the sea of depth 2 500 m'and receives an echo 5

seconds later,

What is the speed of ultrasonic sound in water?

A 250 ms™
B 330 ms™
C 500 ms™
D 1000 ms™

5055/1 N2016
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22

9
me as the wave passes & fixed poin;

w displacement varies with 1

4

The diagram shows ho

displacement/m  0.107

0.057

0 2b 3p 40 time/s

-0.05+

0.104

What is the fr‘éqﬁénoy of this wave?

A 0.25 Hz
B 0.50 Hz
C 1.0Hz
D 2.0Hz

The diagram shows four rays of light from a torch below the surface of water.

Which angle, A, B, C or D, is the critical angle?

5055/1 N2016
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23 The diagram shows an optical fibre.

core

Which statement best explains why the ray is trapped in the fibre?

A The refractive index of the core is zero.
B The refractive index of the core equals that of the cladding.

C The refractive index of the core is less than that of the cladding.
D The refractive index of the core is greater than that of the cladding.

An electrical quantity defined as “the energy converted by a source in driving a unit

24
charge round a complete circuit” is the

current.
electromotive force.
potential difference.

power,

oW

5055/k N2016
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26

Which graph show
A resistance /
resistance 4
temperature
C .
es1stance
resistance A ¥
temperature

The diagram shows a carbon resistor.

red yed black

s with temperature?
B
temperature
D
«
temperature

What is the resistance of the resistor?

QW

22 &2

220 Q@
22008
22000

3055/ N2016
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27 How much charge flows through a 100 W heater when 10 A is allowed to flow for

S minutes?
A 0.5C
B 2C
C 50C
D 3000C
28 Which graph shows how the current changes when the voltage across an ohmic conductor
is varied?
A B
currentﬂ‘ | current |
8] voltage . 0 woliage
C D A
current A current
0 voltage ! 0 voltage

5055/1 N2016
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e - off both Tamps?
29 Which is the best switch position 1 order to furnt off
A B
live ’
C
neutral X
D

o \ . . . Q
30 Which statement about an electrical appliance with double insulation 18 corrects

A Ithas no earth wire connected.
B It has an earth wire connected. ]
C It has a metal casing. "

D It has high risk of shock.

31 Overheating in electrical cables can be minimised by using

A thinner cables.
B thicker cables.
C thinner insulation.
D thicker insulation.

32 An electric heater is rated 3 kW. Electrical energy costs 0.1 ¢ per kWh.

What is the cost of using the heater for 5 hours?

A 05¢c
B 15¢
C IS¢
D 150 ¢

5055/1 N2016
[Turn over
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34

35

14

The diagram shows a solenoid connected to a constant d.c supply.

Which statement about end P is correct?

A
B
C
D

FaN Fan.\ P s

AWEN,

.
.
.

| L
1

It is positive,
It is negative.
End P is the north pole.
End P is the south pole.

The diagram shows a transformer.

(:,’;é : E
input :/ D Eoutp‘It
(F} ‘\I
— \
/ secondary
. coil
prunary
coil

Which statement, about the transformer, is correct?

A
B
C
D

The input is direct current. R
The input current is greater than the output current.
The input current is less than the output current.
The input current is the same as the output current.

Which particle does not experience a force in an electric field?

CDOwW»

neutron
proton
electron ,
alpha particle

5055/1 N2016

Scanned with CamScanner



15

36  The diagram shows an electron beam tube. top
+ 1
]
[ electron beam } screen
+¥ T s
- bottom
Which change in voltage results in the position of the spot on the screen moving towards
the top? )
A decreasing Vi
B decreasing V2
C increasing Vi S
D increasing ¥ '
37 The diagram shows a logic gate.
The logic gate is
A OR.
B NOR.
C NAND.
D AND.
38  The radioactive nucleus, ‘gRa, decays with the emission of a § particle.

How many protons and neutrons are left in the nucleus?

v

protons neutrons
A 88 . 137
B 88 138
c 89 137
D 8 226
5055/1 N2016
(Turn 0¥
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39 The count-rate from a radioactive source of half-life 1.0 minutes falls from 400 to 50 in
1 .
A 3 minutes.
B 1 minute.
C 3 minutes.
D 8 minutes.

40 The diagram shows apparatus to determine the thickness of paper.

rollers source of
particles

) | c::/:l
o 1 L
sheet of .
. paper - -

detector
A source of alpha-particles is not suitable because alpha particles

are all étopped by the paper.
are too dangerous to those working nearby.

have a short half-life.
make the paper radioactive.

TOwe

5055/1 N2016
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Fig. 1.1 represe

2

Section A

. s .
Answer’ all questions it this secllo

; travelling along a straight pay,
. of cyclists, P and Q,
nts the motion ©

in the same dircction.

(a)

e
Sp%d1 PR P rans
ms [ . :
40} /,
: §7as
s
Ve
|/
20 5
4
0 - -
0 10 20 30 times/s
Fig. 1.1
Calculate

@) the distance travelled by P in the first 10 s,

diStaﬁce = {1]

()  the acceleration of Q,

_____ acceleration = 11
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(2)

(b)

(iii) - the distance covered by Q in the first 10 s.

distance =

(1]

Q catches up with P when the cyclists would have travelled the same

distance from ¢ = 0.

Calculate the

® speed of Q at the time of overtaking P,

speed =

i)  time at which Q overtakes P,

time =

(iif)  distance covered by each cyclist at this time.

distance =

5055/2 N2016
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4

The sun produces energy from a nuclear fusion reaction.

(1)  Explain what is meant by nuclear fusion.

(b)  State Einstein’s mass-energy equivalence formula and define

each symbol in it.

2]

(¢)  Determine the decrease in the mass of the sun when it releases

1.8x 10°7.
mass decrease =
[2]
* Explain the following observations:
(i) the pressure inside a ball increases as air is pumped into it

o

5055/2 N2016
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4

(i)  thepressureina ball decreases when the ball is left outside overnight

[2]
Refraction of light occurs when it passes from one medium to another.
(@ @ Explain the term refraction.
[1]
(i)  State the condition in which light would pass through a
boundary unrefracted?
(1]

5055/2 N2016
[Turn over
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f o ——— =

a water-glass boundary,

e

difrecnon j“_____....._,./\

o

wave / .
»

/ * normal

/ glass
ywater /
/ : .

Tig. 4.1

w the wave fronts and the direction of travel
[3]

Complete the diagram to sho
in the glass block.

s (@ Alightbulbislabelled 240 V; 60 W.

Calculate the

(i) current that flows through the bulb when it is on,

current = [1]

(i)  charge that flows through the bulb in one minute,

505572 N2016 charge = (2]
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(a) (iif)  resistance of the bulb.

resistance = (1]

(b)  Three bulbs similar to those in (a) are then connected as shown in
Fig. 5.1.

o~
-/

Xo @ T »———-———.--OY

)
N

'Fig. 5.1

Calculate the resistance between points X and Y.

resistance = [2]

5055/2 N2016
[Turn over
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(b)

State

(i)  any three effects of electricity,

1. -
2. -
3, - (3]

(i)  the commercial unit of electrical energy-

- (1]

used three times daily to boil 2 fixed
ge of 5 minutes to boil the water.

A 2 000 W electric kettle was
mass of water. It takes an avera
® Determine the amount of electrical energy used in a 30 day

month.

amount = [2]

(i)  Calculate the cost of using the kettle per month if the
cost per unit is 10 c.

cost = [1]

5055/2 N2016
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Centre Number Candidate Number

Fig. 7.1 shows a current-voltage graph for an electronic device.

current/
mA
4
1
i
3 Vi
/]
Il
2 7
J
L
1]
O .
0 9 4 6 8 voltage/V

Fig. 7.1

Comment on the resistance of the device.

(=)

1]

505512 N2016
[Turn over
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(b)  Caloulate the resistance of the device when the voltage is 4.8 V.

resistance _____—— 2]

(©) Suggest a suitable identity of this device.

Ry

Fig. 8.1 and Fig. 8.2 show a burglar alarm operated by 2 reed switch.

wires
bo b , reed switch open

~ door frame -

Fig. 8.1

wires
to bel_l
circuit reed switch closed

7

door frame

door

Fig. 8.2

(a)  Name the material used to male reeds.

(1

5055/2 N2016
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(b)

ewLILIW LW ULELIUCTY LAOLUULIUALST TN UILLUC)

11
Explain

(3] why the reed switch contacts are open in Fig. 8.1.

(2]

(i)  how, by opening the door, the burglar alarm is activated.

. (31

&N85N NINLA
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- Section B
Answer any two questions from this section.

(2) (i) Draw a ray diagram to illustrate the formation of a virtual
image of an object by a thin converging lens. Mark optical
centre, C, and the principal focus, F, of the lens.

(i)  Name, with a reason, an instrument that makes use of such
an arrangement.

5055/2 N2016
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(b)

(©)

13

. ; in air.
Describe an experiment to determine the speed of sound in

A fishing boat using sonar to détect a shoal of fish emits a short
pulse of sound and detects the echo from the slloil 0.1 s later.
The sound travels through sea water at 1 500 ms.

(i) Calculate the depth of the shoal of fish.

depth =

(i)  Suggest areason why several echoes are detected.

(i)  State two changes that would be observed when the sonar
emits sound of lower amplitude and higher frequency.

50552 N2016
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14

(a)  State the charge and nature of each of the three types of emission

from radioactive SOUIces.

[6]
(b) A radioactive radium isotope of half-life 15 days, decays to an
isotope of actinium as follows: :
225 5 225A <
iy
g8 g9 T
§)) Name the particle X and state the proton and nucleon
numbers of the actinium isotope.
3]

505572 N2016
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e 4

10 () (i) Sketcha decay curve for a sample of the radium isotope,
with N atoms, over a period of 60 days.

[3]
(iii)  State the fraction of N left at the end of the 60 days.
SJraction = (1]
(¢)  State two reasons why iodine-131, a beta-emitter with a half life
of 2 hours, is used for medical purposes.
[2]

5055/2 N2016
[Turn over
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the behaviour of a spring under a
btained.

yestigate

In an experiment t0 in
easurements were 0

nmn @ O
force, the following m

300 400 ] 500 [ 600 | 700 |800]

mass hung from spring. 0 | 100 [200

(2
stretching force (IN)
length of spring (mm) G0 |72 |84 |96 | 108 120 | 132 | 150 {180

extension (mm)

Complete the table.
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(2)

Lenre INumoer canaldate INUmoch

17

(if)  Plot a graph of stretching force against extension.

L
[

;
j ) ', ' ]
] ] |

; I

T —H
Tl | [4]

(iiiy Indicate, with a letter E on the graph, the [imit of 1

proportionality. [1]

5055/2 N2016
[Turn over
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()

()

(©)

18
between stretching force and extension

Deduce the relation

(iv) .
of the string.

(v)  Suggesta value for the length of the spring after all the
masses have been removed.

)
State thé 'pfc}pérty on which each fh&ﬁmfncter deﬁén&s. .
® a Ii(;ﬁid-infglass thermomefer |
(éi) -8 'i:he:rmoco&ple thermometer | ‘ 2

Give one advantage of a thermocouple thermometer over a
liquid-in-glass thermometer. ‘

[1]
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20 = 200m

1 (a) () Distance = 10 X

(i) a=— 73
2

=2ms”

(i) =3x20x10=100m
= = 20t
(b) (i) Distance travelled by P =20 Xt

1
Distance travelled by @ = 5 X bh

but%txv:ZOt

v=20m/s

@ii) 20 x 20 = 400m

2. (a) -the joining of two unstable nuclei to form a stable nucleus.
(b) E = mc? where E is the energy, m is the mass and ¢ is the speed of light in a vacuum.
_ 18x10°
©  m=gey
=2x10"gg

3. (i)  -the force exerted by air molecules

: per unit area increases,
-number of ajr molecules increases

-number of collisions per unit area increages
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1. (a) (i) Distance = 10X 20 = 200m

(ii) azv—?z

H‘N
olo

= 2ms 2

(i) =1x20x10=100m
(b) (i) Distance travelled by P = 20 x t = 20t

1
Distance travelled by Q = 5 X bh

Il
N =
o~
X
<

but%txv=20t

v=20m/s

(iii) 20 x 20 = 400m

2. () -the joining of two unstable nuclei to form a stable nucleus.
(b) E = mc? where E is the energy, m is the mass and c is the speed of light in a vacuum.
1.8x10°
© ™= Gy
=2x10"kg
3. (i) -the force exerted by air molecules per unit area increases.

-number of air molecules increases
-number of collisions per unit area increases

(i)  -temperature decreases, therefore the rate of collision of particles inside the ball increases:

Scanned with CamScanner



4. (a) (i) -the bending of light as it passes through different medium of different optical density.

(i) -when the boundary has the same refractive index, or passes through the normal

(b) -Ray drawn at right angle to the wave fronts
-Ray moves towards the normal
-wave fronts must be close together

5. (@@® P=IV

60

=720

= 0.254

(i) Q=1It
= 0.25x 60

= 15C
(i) P=—

2402
60

= 9601

960X960
960+9

(b) Effective resistance = 960 +

= 14400

@ () 1. Heating
2. Lighting
3. Magnetic
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(i) Kilowatt hour
(b) (i) E=Pt
5x3x30
=2000xX—;—
=15 KWhr
(ii) 15 KWhr x 10 cents
=$1.50
(a) (i) _Resistance is not constant, it increases with an increase in voltage
(i) -Draw a tangent at V = 4.8v
_ 48-34
T 32mA- 4mA
= 5000
(a) -metal reeds/soft iron
(b) (ii) -the metal reeds repel each other because of the presence of the magnetic field
(iii) -when the door is opened, the reeds attract each other thereby completing the circuit.
(@ @

virtual rays

A

7
.I
£ ¢

2

e
-
o -
o
o~ e
P

e

)

real rays

B
LN I A
[ e ]
r 1
| I
! ]

)

Py
8,
M

0
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(ii) -Magnifying glass, to form an enlarged object

(b) -two pupils to stand at the same distance from a very big wall e.g 100m from the wall.

-the pupils must stand at opposite sides.
-One of them claps hands and immediately upon hearing the sound the other Shident

starts the stop watch.
-the stopwatch is stopped after hearing the sound of an echo from the wall.

2 X distance

speed = "ime
(© M)
2xd
S =
t
1500 .
d= x 0.1
2
=75m
10. (a) -Alpha — helium nucleus, positively charged
-Beta — an electron, negatively charged
-Gamma — electromagnetic radiation, neutral
(b) (i) - X is a Beta particle
— Proton number = 89, Nucleon Number = 225 '
(ii) - correct shape of a decay curve

-X axes clearly labelled and time marked from 0, 15, 30, 45 and 60

N
16

)

N =
Sl =

N \ .
'3 cortesponding to 0, 15,

1
]

_Y axes labelled and number of atoms N marked: N,
30, 45 and 60
. 1
(iiiy  fraction =

_heals the patient fast, it is quickly removed from the body.

(©)
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@ ()
Mass/g 0 100 200 300 400 520 620 | 7(;0 S0
Force/N 0 1 2 3 4 50 2 150 8N
Length/mm 60 72 84 96 108 ) 7 90 180
Extension/mm 0 12 24 36 48 120
(ii) -Labelled axis '
-good scale Y axis lem to represent 1N, X-axis 1cm to represent 20mm
-correct plotting
_correct shape of the graph, straight from 0 to 72mm and curve from 72mm to 120mp,
(iii)  -E marked at 72mm
(iv)  -Force is directly proportional to extension from Omm to 72mm. And after 72mm it i
not directly proportional to the extension.
_a small increase in force gives a greater increase in extension.
(b) (@) -length of liquid column
(i)  -potential difference between the two junctions
(c) -is more sensitive

_can measure rapidly changing temperature
-can measure a wider ranger
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2
1 Which physical quantity is a scalar quantity?
A force
B acceleration
C weight
D pressure
2 Which instrument is most suitable for measuring a length of 2.100 cm?
A micrometer screw gauge
B vernier calliper
C tape measure
D ruler

3 Ared g)owder of volume 25 cm’ and density 0.200 g/cm’ and a green powder of volume

40 cm® and density 0.125 g/em’ were mixed to form a yeHow powder.
What is the average density of the yellow powder?

A 0005 g/em’
B 0.154 g/em’
C  0.163 glem’
D 0.325g/m’

Scanned with CamScanner

—



3

The graph represents the motion of a body.

speed
(/s)

40 -

20 ~

A

0

The distance travelled in the last 10 seconds is

A 200 m.
B 300 m.
C 400 m.
D 600 m.

time (s)

One hundred identical steel balls each of mass 270 g were immersed in a measurmg
cylinder containing 200 cm 3of water. The reading of the water level rose to 500 cm’.

What is the density of one of the steel balls?

A 0.11 g/cm

B 0.90 g/cm
C 90 g/cm
D 130 g/crn

5055/1N2017
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The extension—load grap
D is the Jimit of pro

Which point A, B,Cor

extension/ |
mm

A

ing the load on a spring.
portionality for the spring?

_JFD

\ A

load/N
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Forces are acting at a point, O, as shown.

A

30N

L...I

0)

40N

Which diagram can be used to find the resultant R of these two forces?

A 40N
30N
R
C 40N
30N
R

B/

30N

30N

40N

5055/1 N2017
[Turn over
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6

A body moves in a circular path with a constant speed and a constant acceleration.

Which statement is not true?

A No force is acting on the body.

B The velocity of the body is changing. '

C The force acting on the body is perpendicular to the velocity.

D The acceleration and the force are in the same direction.

The diagram shows a beam resting in equilibrium and supported by two pivots.

R, R,

T |
AN

pivot mg

pivot

Which statement is correct?

A All forces are equal in magnitude.

B The total upward force is twice the downward force.

C The resultant force is zero and the resultant turning effect is zero.

D The forces are in one direction and the turning effects are in opposite direction.

The atmospheric pressure at the top of a mountain is 73 cm using a mercury barometer.
What would be the same pressure reading on a water barometer?

(The densities of mercury and water are 13.6 g/em’ and 1.0 g/em® respectively)

A 54 cm
B 73 cm

C 730 cm
D 993 cm

S055/1 N2017

Scanned with CamScanner

-3 - =



7

11 The diagram s
g | hows a manometer used to measure pressure of a liquid.

98 cm
95 cm

(i

IMNANNNRRANARRREAR] Hi'l‘|l|lllll(|l1l‘|l(

M0N0
llltlllllllllll

I 1
(T
1
'l
.
I
. |
{
X
I TTETTT
'l‘l
<
<
2

ll'l‘l'l‘l‘lllllllll‘llllllll|‘l‘l\l‘lllllll'lllllh oLty

30cm |

o ]

Y

What is the pressure at point X?

(The density of the liquid in the manometer is 1 000 kgm < and g =10 ms ).

A 9 800 Pa ‘ ‘ :

B 9500 Pa oo .
C 6 500 Pa '
D 3 000 Pa

5055/1 N2017
[Turn over
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om of a septic tank as shown in the diagram,

12 Bubbles of a gas are escaping from the bott

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

septic tank

fluid effluent

®
- Su
-------------

------

-----

~ sludge

The gas bubbles get iarger as they rise because

atmospheric pressure on the bubbles decreases. |
atmospheric pressure on the bubbles increases.
fluid effluent pressure on the bubbles decreases.
fluid effluent pressure on the bubbles increases.

o aOwe

13 Which form of energy is received directly from the sun?

A chemical
B kinetic
C nuclear
D light

14  The diagram shows how the height of a bouncing tennis ball varies with time.

height (m) 4

0 times (s)'
The height of each bounce decreases with time due to

k%net@c energy 'be’}ng converted into potential energy.
kinetic energy being converted into heat energy.

the ball gaiping kinetic energy on impact with the floor.
the ball losing chemical energy and wearing out.

gawy»

5055/1 N2017
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9
A boy of weight 500 N rung up a flight of stairs 6.5 m‘ high in 7 seconds.

How much power does he develop?

A 093 W

B - 4643 W
C 5384 W
D 3250w

How do particles move in Brownian motion?

at random

in circles

in the same direction
vibrate about fixed positions

Taw»

5055/1 N2017
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17 - Ice blocks at —4°C are heated at constant rate until they become liquid at 8°C,

Which graph shows the variation of temperature with time? B
A A . E A

gt s

&

Jn

S
0 . i g 0 / > t/min
4-/ | | -4 |

-]

O
> t/min % 0 -/ - t/min
_ L |

5055/1 N2017
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18 Which one is a fixed point in the calibration of a thermometer?

A the bottom end of the thermometer

B the top end of the thermometer

e the temperature of pure melting ice

D the temperature of pure distilled water

19 Which feature gives an advantage of a thermocouple thermometer over a liquid in glass

thermometer? g

A a thermocouple thermometer has a hot and a cold junction ,

B a thermocouple thermometer consists of different metals joined together
C a thermocouple thermometer can measure rapidly changing temperatures
D a thermocouple thermometer uses a millivoltmeter to measure temperature

20 Which is an example of a longitudinal wave?

A water ripples

B sound
C - radio
D light

21 The diagram shows a wave. |
A

displacement /m !

/2

—» distance /m

Lt e

»-
e

How many wavelengths are shown between X and Y?

A 1
3

B 1
| ¥
1—
¢ 4
D 3

5055/1 N2017 :
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22 The object is 6 m from a mirror. The distance between the object and its® image is

f
” I
[
|

A 2 m.
B 6 m.
C 10 m.
D 12 m. ) i

§
)
}
)
|
¢
[

23 Which characteristics describe the image formed by a plane mirror?

=3

—

A real and inverted

B virtual and upright
C real and magnified ' 1
D virtual and diminished |

24 The diagram shows an object placed between the optical centre, C and the principal focus,

—

F. .
A 1

object —— '

. C , 1

F | F

Which description is correct for the image formed? ‘
A same, upright and virtual ' : |
B same, inverted and real \

C magnified, upright and virtual
D magnified, inverted and real

25  When polythene is rubbed with a clothi it becomes negatively charged because it

A gains electrons.
B loses electrons.
C gains protons.
D loses protons.

S055/1 N2017
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26  The diagram shows the I-V characteristics of a filament lamp.

IA4

Whiéh statement is true?

A current is inversely proportional to voltage
B current is directly proportional to voltage

C the resistance increases as current increases
D the resistance decreases as current increases

27 A current of SA; flows through a flood lamp:

" What charge passes through the lamp in 5 minutes?

A 25C

B 60 C

C 300C
D 1500C

5055/1 N2017
[Turn over
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L tage, V, of an ohmic
Which graph correctly shows the variation of current, / and voltag

conductor?
B
A
I4 7
. >y
SV
C D
\
14 I
> V > V

5055/t N2017
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15
The diagram shows two lamps P and Q connected to a power supply

and Sz.

+ -
Q ©-

J€

-®- ®-

Q P

Which statement is correct?

A When S; and S; are closed P and Q are lit.
B When S, open and S; closed P and Q are lit.
C When S; open and S; closed only P is lit. -
D  When S, open and S; closed only Q s lit.

The diagram shows part of an electrical circuit.

20

1.2A

5Q

What is the current in the 2 Q resistpr?

A 024 A
B 0.34A
C 0.60 A
D 0.86 A

An electric hot plate is rated 240V, 10 A.

What is the cost of using the hot plate for 2 hours wheq_l kWh costs 20c?
A $96 000

B $960

C $96

D $0.96

5055/1 N2017
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16
32 The diagram shows an electric circuit.
: 20
= —
4 €
—
L I
5Q
9 —t
{HH—
45V
What is the current passing through P?
A 0.44 A
B 0.59 A
C 0.90 A
D 1.8A

The diagram shows a current carrying wire passing through a magnet.

In which direction A, B, C or D is the force acting on the current carrying wire?

5055/1 N2017
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An a.c. supply is connected to a wire PQ stretched between the poles of a magnet.

P

a.cC
supply

Q

Which way will the wire move?

A left and right
B right only

C up and down
D up only

a7
5053 [Turn over
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35 The diagram shows how four substances Were tested for use as a core of an electromagne

The current was switched on and off.

corc

r\/\/\\n/\
UUU\J\J\J"

paper clips
J .

Which substance A, B, C or D, is the best for making the core of a transformer?

number of paper clips number of paper clips
held when there is a held when current is
current in the switched off
electromagnet

A 8 4

B 6 0

C 5 1

D 4 0

5055/1 N2017
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19
The diagram shows the voltage output from a step down transformer.

\h”/“

12 -

B

0

WA

-121

Which diagram shows the input voltage?

A ' B N
V/VA VIV
AATA YY)
0 s 0 ft/s
-124 -12+
C D
V/VA vivk
124 12 /\ m
0 s ’ s
124 121
5055/1 N2017
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38

39

40

20

Why is electrical energy transmitted at high voltage?

A Little energy is wasted in the transmission cables.

B Current in the transmission cables is large.
C Resistance of the transmission cables is small.
D Transmission system does not require transformers.

In a cathode ray tube, the particles emitted by a heated cathode are

A electrons.
B protons.
C neutrons.
D atoms.

For a neutral atom, the number of ,

A neutrons equal the number of protons.
B-  neutrons equal the number of electrons.
C neucleons equal the number of neutrons.
D protons equal the number of electrons.

‘The diagram shows a-particles entering a uniform magnetic field ata right angle.

X XK K KX KKK K KRR
N I I ®
x %

cwparticle [iiiees ;

3 " >B
k % x
L < x " x " n "% x .
x5 k% % % x magletlc
plane of paper

Which path A, B, C or D, would be followed by an alpha particle?

5055/1 N2017
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Section A

Answer all questions from this section:

(a) Fig. 1.1 shows one of the basic laboratory instrument.

)

(i)

(iii)

VAR
WA A
YARA A
YA A

A0 )
R AN - WAV
WAV AN
NAAAA ARA
A X  mm
W AR Waala
WAV WAV 30
MARA A
oA

VVVVVVVVVVV
Fig. 1.1

Name the instrument, and state its use.

Name:
Use:

2]
State the reading shown in Fig. 1.1.

(1]
Give any oné precaution that should be taken when using this
instrument.
e 1

: [Total: 4]

5055/2 N2017
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hich was rolled up @

W.
T

111

me graph for a ball

2.1 shows a velocity

uni

Fig

2

Fig. 2.1

| Lt

lope.

S R I B B S S o o o
S O 0 S S

form s

L L

I R 0 0 2 e o

=

Determine the distance moved by the ball in 5 seconds.

@

fance

is
State the velocity of the ball after 8 seconds.

(i)

[Tul'“ over

[1]

50552 N2017
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Centre Number N OO

4

(iii) Determine the displacement of the ball after 10 seconds.

(1]
(iv) Calculate the acceleration of the ball.
acceleration=____——— T, (2]
. [Total: 6]
(a) Table 3.1 shows base quantities and their SI units.

Table 3.1

base quantity S1 unit _
o

length metre

temperature

I
ampere
/—-————/__——————
[2]
Complete Table 3.1.
(b)  State the SI unit of
i volume,
2. density .
(2]
[Total: 4]

5055/2 N2017
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L.

5
eed, using a pulley
A girl lifts a bucket full of water from @ well at 2 steady SP
4 girl lifts a bt
as shown in Fig. 4.1. o |
%F |
pulley (pullying force)

7,

N\

bucket

well

m

Fig. 4.1

The mass of the bucket and the water is 15 kg. The force, F, applied by the girl

is 160 N.

(a)  Determine the weight of the bucket and water given that g =10 N/kg.

weight =

N

(b) The bucket is raised through a height of 6 m.

(i State the type of energy gained by the bucket.

2]

5055/2 N2017
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Centre Number Candidate Number

6

4 (b) (ii) Calculate the work done by the girl.

work done = J 2]
[Total: 5]
5 (a) State Newfon’s third Law of Motion.
m
(b) Fig. 5.1 shows a uniform bar of length 10 m in equilibrium. i
A i
SIS SIS SIS TS
P 3m /’é 2Zm
Jr Y
400N W
- Fig. S.1 ‘ ’
Calculate the '
(i) weight, W, of the bar
W= \ 2]
(ii) force, Y, which the pivot exerts on the bar.
Y= (1]
[Total: 4]

5055/2 N2017
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(2)

(b)

Define the term pressure.

(1]

Fig. 6.1 shows a water manometer used to measure the pressure of a gas.

(The density of water is 1 000 kg/m’ and g = 10 ms ).

1€

gas —F "\ -
-1 [50 cm
35cm :.: ’ .

= water

60 cm

Fig. 6.1

Calculate the pressure of the gas if atmospheric pressure is
1.01 x 10’ Pa.

3]
[Total: 4]

5055/2 N2017
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A balloon was rubbed against a wall and it became negatively charged as shown
in Fig. 7.1.

‘ +
+
+
+
+
+
+
+
baloon ¥
WALL
Fig. 7.1
(a) Draw on Fig. 7.1 the electric field line pattern between the balloon and
the wall. (2]
(b) () Explain, in terms of movement of electrons, how the wall and
the balloon become charged.
[1]
(ii)- Give a reason why the balloon would stick to the wall.
[1]
(iii)  Explain why the balloon would drop after a short time.
(1]
[Total: 5]

5055/2 N2017
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Fig. 8.1 shows cross-sections of two conductors A and B. Conductor A carries
current into the plane of the paper and conductor B carries current out.

A B
&
Fig. 8.1

(@ () Draw two arrows to show the directions of the forces of
interaction between the two currents. [1]

(i)  Name the type of field of force around the conductors A and B.

[1]
(b) State two ways of increasing the sizes of the forces in (a)(i). ‘ M
1.
2.
(2]
[Total: 4]

5055/2 N2017
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(a) Explain the term thermionic emission.

()  Fig. 9.1 shows an electron beam entering into a magnetic field.
magnetic field

into the plane of

the paper
X X X X X X /

electron X X X X Xx X X

beam
. X X X X x x X

>

X X X X X X X

X X X X X X X

X X X X X X X
‘Fig. 9.1

@) Complete the diagram to show the path of the electron beam.

5055/2 N2017

Scanned with CamScanner

(1]

(1]



13

Section B
Answer any two questions from this section.

1  (a) F,g 11.1 shows a car travelling at 20 m/s on a level road. It has to

overcome a total resistive force of 400 N.

resistance
<

400N

Fig. 11.1

(i) State the value of the drivihg force produced by the engine
in order to maintain a steady speed of 20 m/s.

[1]
(i)  Suggest two examples of resistive forces acting on the car.
. %
2.
(2]

5055/2 N2017
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(b)

(©

14
Wl}ile travelling on the level road at 20 m/s, the car then decelerates
uniformly to rest in 50 s. The mass of the car is 1 000 kg.

@) Calculate the deceleration of the car.

deceleration =

(ii) Determine the retarding force on the car.

retarding force =

(iii)  Explain why the car speeds up as it moves down hill, even
though the engine thrust remains unchanged.

A mass of water was heated in a vessel with an immersion heater of
40 W. The heat produced was used to boil the water for 120 s and

the mass decreased by 0.002 kg.

() State one assumption necessary in order to calculate the specific
latent heat of vaporisation of water.

(ii) Write a formula which relates energy to power.

5055/2 N2017
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15

11 (¢) (i) Calculate the energy supplied by the heater during a time
of 120 s.

energy supplied = [2]

(iv)  Hence, calculate the specific latent heat of vaporisation of water.

=
latent heat of vaporisation = [2]

(v) Give a reason why the value calculated in part (iv) is greater than
the actual one.

(1]

(vi)  Give a reason why water is used as a coolant in car radiators.

[1]
[Total: 15]

5055/2 N2017
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, @) 0] Gamma rays, L.lltra~violet rays and X-rays are components of the
electromagnetic spectrum.

1. List the components in their order of increasing wavelength.

2. State one use of each component.

X-ray:

Ultra-violet rays:

Gamma rays:

3. Give one danger associated with over exposure to X-rays.

(5]

(i)  Distinguish between real and virtual images.

(2]

5055/2 N2017
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b)) @

Sketch the magnetic field line pattern between two like poles
of a bar magnet.

(ii) Fig, 12.1 shows an electrical circuit.

10 Q2
5Q
I
j I
3.V
Fig. 12.1
1. Determine the effective resistance in the circuit.

effective resistance =

(3]

5055/2 N2017
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12 (b) (i) 2. Cal'CUIate the potentia] difference across the 15 £
resistor.

potential difference = (5]
| [Total: 15]
13 Fig. 13.1 shows a simple transformer.
C
] B o
input V; = 240V &b oupury
q p
, a4—0
i - secondary
primary coil core coil
Fig. 13.1
@) () Identify, with a reason, the type of transformer shown.
[2]

5055/2 N2017
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(b)

naterial for making the core of the

transformer.

(ii) State a suitable 1
B— -
(iiiy ~ Calculate the output voltage of the transformer if it is 100% 1
efficient. |
voltage = _ [2]
(iv)  State any two causes of energy losses in a real transformer.
L.
2.
(2]
v) State any two ways of reducing the energy losses.
1.
2.
(2]
Fig. 13.2 represents an alarm system.
door open 1 |
Sensor closed 0 P C D
N Q alarm
light Light 1
sensor dark 0
Fig. 13.2
(i)  Identify the component Q.
(1]
5055/2 N2017
[Turn over

Scanne d with CamScanner



13

(2)

(b)

(i)

(iif)

(iv)

=

Centre Number Ca“didate N ‘
Umb
Cr

19

State a suitable material for making the core of the transforme,

Calculate the output voltage of the transformer if it is 100,

efficient.

voltage = _ 2

State any two causes of energy losses in a real transformer,

1.
2,
@
State any two ways of reducing the energy losses.
1.
2' —_——
1)

Fig. 13.2 represents ap alarm system

(i)

alarm

Scanned with CamScanner
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(b)

(i)

(iii)

(iv)

Candidate Number

Centre Number

-

20

State twe conditions necessary for the alarm to sound.

1.
2.
[2]
Complete the truth table for the alarm system in Fig. 13.2 with a
NOT gate at P.
A B cC | D
0 0
0 1
1 0
1 1
(2]
Deduce the effect of putting the NOT gate at P.
(]

[Total: 15]

Scanned with CamScanner



NATION COUNcy.

| Certificate of Education Ordinary Level
General Certilit

EXPECTED ANSWERS

NOVEMBER 2017

PHYSICS
4023/2

Scanne d with CamScanner




—

(a) @ -“micromefer screw gauge — to measure small lengths
(i) 8.5+ 0.35mm = 886mm
(iii)  -wipe the ends of the spindle and anvil.
-not the zero error
-use the ratchet to avoid over tightening
) distance = areaunder graph = S5m
(ii) =—-1.20ms™ !
(i) displacement = 0m
(iv) a = gradient = 222 = _0.04ms™2
(a)
Base Quantity SI Upit
Temperature Kelvin
Current Ampere
b 1 Volume - m?
2 Density — kgm—3
(a) w = 15 x 10 = 150N
(b) (i) Gravitational Potential Energy
Gy W=160x6= 960/
i osite and equal.
: Reaction are always opp
(2) Newton’s third law — Action and
) @ w x2=400Xx3

W =200 X3=600N

(i) v =400+600= 1000N

Scanned with CamScanner



6. @ Force per unit ared
P
-essure = pgh + Faum
: o ¢ +1.01 % 10°pa

_ 1000 % 10 X 0. .

_ 106 000P¢
7. (a)

wa f ballcon
® O _electrons are transfered from the wall to the balloon.

-unlike charges attract

(iii)  -charges neutralise

(ii) magnetic field

(b)  -increase size of current
-reduce the di ,
istance between the current carrying cond
uctors

9. (a)  emissionof
rission of electrons from a hot metal/ f
al/ filament

b @
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(ii) 2 600 Ohm
(a) (i) NOR GATE
(ii)
A B 0
0 0 1
1 0 0
0 1 0
1 1 0
® @
[ A B Q
0 1 0
1 0 0
1 1 1
(i) AND GATE
(@ (@ 400N
(i)  Friction, air resistance, drag force
. o ,
® () deceleration = 0.4ms~2 or acceleration = 0.4ms
(i) f=ma=(1000X 0.4) = 400N
(i)  Gravitational force increases the resultant force.
= d (by water)
© ) Heat supplied (by heater) = Heat absorbe (. y
i Q=~rt
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iy @=40% 120
0000//K9
@) L=2 40 et enerey absorbed/ there are no energy, loseq
is gre

(v)  Energy supplied

(vi) ~ Water has a hig

S 'X-rays, Ultra-violet rays |

12 @ O L Gamma ray
| -monitor thickness

_medical Purposes .
_Radiotherapy/Destroylng Cancer cells

_Sterilisation
-Imaging

5. . Gamma Rays

_Radiography/detect fractures
-medical Purposes
-Sterilisation

-Imaging

X Rays

uv -vitamin D manufacture
-fluorescent plants
-Sterilisation
-checking fake notes

3. X ray exposure leads to -sterility/infertility
-cancer
-damage cells
-burns

-Causes eye cataracts
(ii)

-real can
be formed on the screen, virtual cannot

ugh a reg]
g eal Image, but cannot pass '[hl‘OUgh a virtual image-
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(@)

(b)

(i)

R Y
\_,.__

s//‘&,s
W7

1. ef fective resistance = 110

2. potential dif ference = 1.64V

(ii)

(iii)

(iv)

(v)

(ii)
(i)

(iv)

step down
-less turns in secondary coil/more turns on primary

(Soft) iron
Vo, = 48V

-cddy currents

-loss of field lines '
-magnetic field leakage/flux leakage

-use thicker wires
-use better conductor

-use laminated core

-wind coils close to each other/-wind coils one on top of the other

AND gate

(Door) open; light (on)

~\o o

—

1
i

Door closed (light on), alarm sounds
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Section A

Answer all questions Jrom this section.

@ O Define density.

[

() Fig. L1 shows apparatus used to measure the densities of an irregular
stone and cork.

) thin string
3
C‘IEJ i CQ r c: ,
60 60 60 .
50 cork 50
40
- 30
20—

b

e ™ e

];IIIII

7

|l.lllllll

|
X

Fig. 1.1

The mass of the stone i 20 g and the mass of the cork is 5 g.

Determine the density of the

(i) stone,

(2]
4023/2 N2018
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Q)

ncy to mechanical advantage and

(a)  Statethe equation relating efficie
velocity ratio. ,
v

= 0y

used to raise a load of S00 N

b) A block and tackle system of § pulleys is ' | of 501
® steadily through a height of 20 m. The work done against friction 1s

200 J.

Calculate the

(i)  workdonein raising the load,

{1l

(i)  work done by the effort

1l

40232 N2g18
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(a)

Centre Number (‘andidate Number

4
(b) (iii) efficiency of the system,
(2]
i Use the kineti :
@ O particles in ‘; ic theory of matter to describe the movement of
1. solid,
2. liquid,
3 gas
(3]
(i)  Explain why the pressure inside a bicycle tyre increases after
cycling for some distance.
(2]
State Boyle'’s Law.
S —
2]

~ 4023/2N2018
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(b)

(c).

(a)

(b)

re 1s
where the pressu
ater at @ place ' which arc each \
workl 8 derW to ir bubbles 1.0 atmosphere.
A sea-dlverl reathing el pressure s

0 atmoSPheres e surfac \
g 5 om’ in volum A ‘h hen it reaches the surface of

bottom of water.
Explain why the air bubbles move ypwards from the

(1]

Arrange the following ¢lectromagnetic waves in order of increasing
frequency: radio waves, X-Tays, visible light, ultra-violet.

State any three properties of electromagnetic waves.

ls

2.

B3l

4023/2 N20138 r
€
[Turn 0
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——<Cntre Number

6

Fig.6.1 shows wavefronts, A-K, for a waye moving in air

ABCDEFGHITJ K

direction

A
v

165 m

Fig.6.1

(a) Calculate the wavelength of the wave.

[2]
(b)  Calculate, the speed of the wave, given that 0.5 seconds ago wa\(efront K
was at the position occupied by A.
(2]
I
()  Deduce a name for the wave: .

-

4023/2 N2018
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7 Fig.7.1 shows 2 current

(a)

(b)

carrying conducto”

Fig.7.1

0]

On Fig.7.1 draw the magnetic field pattern.

i i re.
Fig.7.2 shows 2 solenoid wound on a soft iron co

AVAAN AN I B v

Indicate on Fig.7.2 the N—péle and the S-pol o
flows in the direction shown, pole when the current

(1]

© 40230 N2018

[Turn over
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l Centre Number Candidate Number

8

Fig.7.3 shows how the wej

ght lift.
the current in the coil., lfted by an electromagnet depends on

1]
1

T
INNE N}
T
INNEEEE

500

1717
117
11
T

i
1

i
I
I
I8

N

weight/N
.
[

300

200

100

current/A

Fig.7.3

()  Deduce the maximum weight lifted by the electromagnet.

(1]
(i)  Suggest how the electromagnet can be changed so as to lifta
weight larger than in (¢) (@
S
(2]

S

402372 N2018
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9

ionic emission:

(1]

i the screen.
Explain how an output 1S produced on

(b)

2]

-

Describe how an electron gun works.

©

2]
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10

Section B

Answer any thyee questions from this section.
@ Define the term momentum,

- (1]

(i)  State Newton’s third

law and identify an tw toal situations
where it is applicable Y any two practical situatio

[3]
(iii) A sledge of mass 40 kg is pulled along the ground by a horizontal
force of 250 N. Due to friction the opposing force is 80 N.
Calculate the acceleration of the sledge.
(3]

4023/2 N2018
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(b)

®

(i)

late the ‘
Calcu . oving with a vel

1 car of mass 1 200 k

2.

State and explain which of the two vehicles re
force to stop it.

402372 N304

N

ocity of 30 ms=?,

[2]

lorry of mass 3 000 kg moving with a velocity of 30 ms™1,

2]

quires a greater

2]
e e 0VEF
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Candidate Number

CCntrc Number

by~

12

State Hooke ’g Law.

(i)

()

(2]

@

]
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-
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]
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ig. 9.1

Explain why spring B is easier to stretch than spring A,

[1]

4023/2N2018
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13 l
i ing B
£ §N is applied on both sgrxr;grsl;fprlng reaches
- i ing A do¢ A
'\tw;?r]:xii c{(;'r;):roportionahty but spring
its

(iii)

i this.
Explain how Fig. 9.1 shows ‘

__’____/"
(1
-
(d () State the principle of momenss.
(1]

(i)  Fig.9.2 shows a car whose door is closed.

Fig.9.2

A car driver is about to push the door open from inside.

(iif)  State with a reason which of the two points A or B will enable
the driver to open the door with least force.

T 2]

402372 N2018
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(b)

(i)

(iif)

Centr
¢ NUmber Candidate Number

14

Define a begm,

\

Describe the édvant
. ages i g 4
a solid cylindricg] befm_ of using a hollow cylindrical beam over

_

State and explain two adva

ntages of using t i
beams. g g trusses over simple

(6]
Fig.10.1 shows a roof truss.
A
E F
C
B D
Fig.10.1
Identify members under
(i)  compression,
S

4023/2N2018
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(©)

e

Fig.10.2 shows & cross-section 0

¢ the floor of a flat @

nd a balcony

beam.
— —
— ;
——
——
—— ‘
—— reinforced rods
flat floor beam —
| —

t — i ‘
reinforced balcony beam
rods

Fig.10.2

Explain why reinforced rods should be put on top for the concrete

balcony and at the bottom for the concrete floor beam.

_—

[
\\__ [4]

402372 N2 19
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’ﬂ Candidate Number

16

) (l) Use a labelled d'a can
1 ( lagram to illustrate a loaded til
1iever,

(ii) On.the diagram m'(i) show regions under compression and
regions under tension using arrows. :

(iif)  Indicate the neutral layer using a dotted [ine. (6]

11 (a) Distinguish between transverse waves and longitudinal waves, and give
an example of each. ’

(4]

4023/2 N2018
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ing from shallow water into
ov

11 ) @

shallow water

boundary

494

)) deep water

Fig.11.1

Complete Fig.11.1 to show the wave fronts and the ray in deep
water.

(i)  Deduce what happens to the speed, direction of travel and

wavelength if waves in shallow water are incident i
to the boundary. perpendicular

1. speed of waves

,\\‘

2, direction of trave]

[Turn aver
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Candidate Number

I Centre Number

| © Fig.11.2 shows a chjlq
il of the pond.

Fig.11.2

%e;uce, \&;ﬂ}fa reason, w!lether the ball will reach the other side
of the pond, i the child hits the water continuously with a stick
producing water waves. e

Bl it

A ship transmits sound signal of frequency 30 kHz to the seabed. The | | \

signals take 2.5 seconds to be recovered by a ship detector after
transmission.

(@

[The speed of sound in water is 1 200 m/s.]

()  Calculate the

L. wavelength of the sound used,

4023/2 N2018
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12

Centre Number Candidate Num,
¢

/

as d
@ (i) Suggest witha reason, whether the sound used was detected
11 ’
using human ears.

___————// ‘*.

288
A radio active nucleus is denoted by the symbol 92 w.

(1)  State the number of protons and neutrons in the radioactive nucleus.

protons

neutrons ' ' 2]

(b)  Aneclement W, undergoes radioactive decay as shown by the equations:

288
92 W - X+ o« —particle

X - Y + B-particle

Y = Z + gamma emissiop

Deduce the nuclides X,Yand 7
X :

Y

\\
T | 16

40232 Nag 1

Z
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(d)

(¢

(0

Ce
ﬂr Candidate Number

20

Suggest why & — particleg

g — particles. are considered better jonisers of gas than

3]

The average coun icle
g t rate of an o — particle emitter is 256 per second.

Calculate the average count rate 20 days later if the half life is 5 days.

(3]

average count rate

State any three uses of radioactive isotopes.

1.

2.

3. . | e

Explain the terms

(i)  random,
_—'—__————//'
-

4023/2 N2018
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Centre Number Candidate Nurp,
g

21

(ii)  spontaneous,

(iii)  activity.

B3]

402312 Ny
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1. (i) itis mass per unit volume/d =7
(b)d) 1.3g/cm? or 1333kg/m’
(i)  0.3g/cm3
2 (a) Efficiency = %I—:- x 100
(b)) work done =500N x 20m = 10 000J or 10 000Nm
. . 500 x 20 _
(i1) Efficiency = 5200 % 100% = 98%
3. (a){d 1. Particles (molecules) vibrate about their fixed positions
2. Liquid particles move within the liquid from one place to
another.
3. Gas particles move at high speed in all directions
(ii) Heat is generated due to friction
Temperature of air increases in the tyre
Kinetic energies of particles increases resulting in more
collisions.
4. (a) PV =constant or P\V; = P,V, provided temperature is

constant.

b) V= PV _ 2X05

P, i

= 1.0cm?3/1 x 10~6y,3

(c)  The density of bubble (air) i less than that of water.
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A5 N

(b)

h

-radio waves. vigi i
" S, Visible light ultra-yige¢ X

» X-rays
-same speed (3 x 108ms*1) in
-can be reﬂected, refract a_Vacuum/air
-they are all transverge Wavyeg
-they transfer cnergy from

. One
-they travel in a vacyyy, form to angther

wavelength = 16 5y,
V =330m/s

Sound waves,

-concentric circles round the wire with anticlockwise direction
-upper side (North) and lower side (south)

(i) 460N

(ii) -increase number of turns
-increase arca of coil/thickness of coil

-release/escape of electrons from a metal when heated. .

~electrons hit/strike screen
-Screen produces light/fluoresces

-heated metal cathode emits electrons

Scanned with CamScanner
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(b)

i @
(b)
©

(b)

©

-radio waves, visible |j
ght, ultra-viple
’ t, X-rays

-same speed (3 x 108m5-1) ;

In a vacuum/air
-can be reflected, refracted, polarised diffraction
-they are all transverse wayes ,
-they transfer ener gy from one form to another

-they travel in a vacuum.

wavelength = 16.5m
y =330m/s

Sound waves.

-concentric circles round the wire with anticlockwise direction

—upper side (North) and lower side (south)

(i) 460N

(ii) -increase number of turns
-increase area of coil/thickness of coil

-release/escape of electrons from a metal when heated.

-electrons hit/strike screen
-screen produces light/fluoresces

-heated metal cathode emits electrons
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ated by the anode-

. m
_electrons colll Jted by the anode.

-electrons qccelet

9.(a) (i) -product of mass and velocity

osite and equal
(i) -action and reaction are always opp
-boxer punching a bag
-man seated on chair
-earth and moon

=2
(iii) acceleration = 4.25ms

’ =1
(b)(i) 1. momentum = 36 000kgms

2. momentum = 90 000kgms ™"

(i) Lorry — even though objects are moving with same speed, their
momentum depends on mass - a lorry has greater mass/inertia

(c) (i) ifthe elastic limit is not exceeded, extension is directly
proportional to the force applied.

(i) Two forces values with F, > Fg
extension values with e > ey

for the same extension or two
for the same force.

(iii) Ideathat A is a straight line ap

dBis : A
but not in B, not/ gradient constant in

(d) () atequilibrium clockwi
, 1se m _ ,
moments. oments are €qual to anticlockwise
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i) A- bigger distance frop, the hinge/piy ot
ot.

10.(3) (i) beam — bar suspended/ supported which bears a Joad

(ii) -hollow beam has greater strep th t :
_hollow beam is lighter gth to mass ratio

-cost s less for hollow beam
-more economic, less materials

(iiii) -truss has greater strength to mass ratio, unnecessary material is

removed.
-trusses are more economical

-truss is made up of triangular shapes, this makes the structure

rigid and stable

() -members in compression: AD, DE, and DF
-Member in tension: BC

(0  -top of balcony is under tension
-bottom of floor under tension,.

-steel is strong in tension
-prevents collapse of structure due to tensile forces.

-Cantilever
“Support

Scanne: d with CamScanner



-load
-Area of compress

-Area of tension
-Neutral buyer

ion

11.

g areat right angles to the

(a) -Transverse wave - vibration

direction of travel. : :
_e.g. water waves, Waves in a string, electromagnetic waves

(b) (i) -wave fronts separated
-ray bend away from normal
-ray perpendicular to wave fronts

(i) 1.Speed -increase
2. Direction of travel -not changed

3. Wavelength - increase

(c) -Will notreach, ball will move up and down about same

place; waves do not transmit materials of the medium.
(d () 1. wavelength= 0.04m

2. d=1500m
(ii) -Not human ear

-its frequency is not audible to human ear
-frequency beyond range of audible range
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92

196

284X

b)(H 90

284
91Y

284
91Z

© " a -Particles have 3 much greater mass

a- Particles have a much greater charge

a - Particles are slower moving producing more ions.
(d 16 counts per second

(&)  -carbon dating
-sterilisation of medical equipment
-biochemical tracer
-radiotherapy
“Power generation
-thickness monitoring

® () -Cannot be predicted where, how and when it can start

(i) “Once started cannot be controlled or stopped by externa]
influence,

(i ~decay rate
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i fa force?
Which one has the same unit as moment 0
A force
B momentum
C powet
D work
e vernier callipers?

What is the reading shown 01} th

10

llllfllll .
lllllllI‘Hll]lllllllllllIII|IIIIIlé
10 20 30

mm

A 8.4 mm
B 8.6 mm
C 14.5mm

D 15.0 mm

What is the density of a pi :
of 48 cms? piece of metal which has a mass of 450 g and a volume

A 0.1 g/cm3
B 9-4'g/cm3
C 402 g/em’

D 21600 g/em’

Scanned with CamScanner




The graph shows the motion of 3 car from point A
Int A to C.

A
30t
velocity ~g|
(n/s)
I B
20 \ C
15+
10t
54
A . _
0 10 20 30 40
time (s)
Which row best describes the motion of the car?
A-B ; B-C
A | yniform acceleration uniform velocity
B | change in acceleration uniform acceleration
C | uniform velocity uniform acceleration
D | change in velocity uniform acceleration

Which statement is correct for a rock falling freely?

A Acceleration is constant.
B Acceleration increases.
C Acceleration decreases.

D Acceleration is zero.

4023/1 N2019
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rease in the stability of an object?

6. Which changes result in an inC

eased height of centre of gravity

ased base arca and incr
bt of centre of gravity

incre
a and increased heig

decreased base ate
ed height of centre of gravity

ed base area and decreas

f centre of gravity

A
B
C increas
D and decreased height 0

decreased base area

7. Inertia is
A resistance to change of state of motion.
B pressure due to change of motion.

C a force which opposes motion.

D a force which causes motion.
8. The diagram shows a uniform metre rule in equilibrium.

10 cm 50cm 60cm 80 cm

L% 9 o
A

x 6N| [|ION

What is the value of X?
A 8N

B 9N

C 16N

D 60N

4023/1 N2019
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10.

Which statement is corregy for a body movipe ;
Ing in

A There is no force acting on it

B There is no force Producing an aceeleration
C There is a force acting at a tangent 1o the circle
) .

There is a force acting towards the centre of the circle.

The diagram shows a pulley system.

77

S8ON

— 120 kg

l"
What is the mechanical advantage of the pulley system

A 0.067

0.670
1.50

T O =

15.00

4023/1 N2019

acircle at constant speed?

[Turn over
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11.

12.

13.

14.

i distance?
Which quantity is calculated by multiplying force and
A work
B power
C pressuré
D momentum
al energy is transfonned to kinetic energy when

Gravitational potenti
ntal ground.

A »a car is travelling on @ flat horizo

B amango falls froma mango tree.

C acaris travellingup a hill.

D an object is thrown upwards.

One watt is equivalent to one

A volt per second.
B joule per second.
C coulomb per second.

D ampere per second.

Which souzce of energy is renewable?
A coal

B tides

C generators

D batteries

Scanned with CamScanner
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16.

17.

Which factor affects the strength of joints?
s?

A

B
C
D

What causes the production of soot in a petrol engine?

A

B
C
D

size of load
size of contact area
size of materials

size of dowels

blocked jets
worn-out jets
worn out radiator |

blocked petrol filter

A compressional force isa

T O w

rotational force.
stretching force.
crushing force.

twisting force.
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mOVlng
_ ihe effect of 1€
18. The diagram shows & ——, air removed
by vacuum pump
\
\ /
\
—
\
Why does the can crush?

A The pressure inside the can is greater than outside pressure.

B The pressure inside the can is equal to outside pressure.

C The pressure inside the can is less than outside pressure.

D The pressure inside the pump is equal to the outside pressure.

19. Which row shows what happens to the melting point of ice and the boiling point
of water when the pressure is reduced? '

melting point boiling point

A | increnses increases

increases decreases

decreases e decreases

D decreases increaseg
XJ‘\\}
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20.

/A0

0.

T 1S not yseq j .
A Itadheres to glass, In thermometers?
B It haS a 10W heat CapaCity

C Itdoes not €Xpand whep, heated

D It has unusug] behaviour.

What ha '
ppens to the temperature of 5 Substance during change of state?

A itincreases
B it decreases

C itremains constant

D it fluctuates

What increases the loudness of a sound note?
A increase in frequency
B. decrease in frequency
C decrease in amplitude

D increase in amplitude
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23,

24,

( (ravelling from air to glass.
; :

Ihe diagram shows a ray of ligh
|
|
'
I
P air
'
' glass
I
1
1 Q
1
|
]
Which ratio represents the refractive index of glass? .
A P
Q
B Q
P
C SinP
Sin@Q
D SinQ
Sin P

Which electromagnetic wave is used in data communication?
A X-rays

B infra-red

C ultra-violet

D microwave

4023/1 N2019
[
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The diagram shows y of whi pn
aray of white light Passing through a gl i
a glass prism.

Which component of the light is refracted the most?
A violet

B green
C blue
D red -

The dépolariscr used in a dry cell is :
A ammonium (II) chloride.
B manganése (IV) oxide.
C zinc (II) sulphate.
D zinc (II) chloride.
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27.

12

| t close to a gold leaf electroscop,
, harged rod brough ‘ .
The diagram shows a C

L4
_______ = metal cap

/

The leaf diverges because

A negative charges move from the charged rod to the gold leaf.
B negative charges are repelled from the metal cap to the gold leaf.
C positive charges are attracted from the gold leaf to the metal cap.

D positive charges are attracted from the gold leaf to the charged rod.

40271 avan
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28

13

The diagram shows a network of resistors.

x—y 0] | I

What is the effective resistance across XY?
A 52€)
B 58 %2
c 628
D 10.0 £

Scanned with CamScanner



29.

14

circuit consisting of an LDR and a fixeq
tor

The diagram sho¥s 2P
resistor, R-
ov
Rs 2 KQ
NP
3 KQ
6
ov
What is the potential at X?
A 20V
B 25V
C 50V

D 80V
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The diagram sho .
0. Ws a three.pip, plug.

Y

Which combination correctly identifies wires X, Y and Z?

3.

X Y Z
A |live neutral earth
B | neutral earth live-
C | neutral live earth
D |live earth neutral

Which one cannot be used for demagnetisation?

A heating

B hammering
C direct current

D alternating current

4023/1 N2019
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32.

33.

34.

fferent from direct current generatorg .
Caus
¢

d
Alternating current generators are

they have

A carbon brushes.
B split rings.
C commutators.

D slip rings.

Lenz's law states that
rovided temperature remains constant,

A current is proportional to voltage p

B direction of induced emf'is such as to oppose the effect causing it.

ced emf is directly proportional to the rate of chan

d but changed from one form to anothey

C indu ge of magnetic flu.

D energy is neither created nor destroye

Which diagram shows the variation of a.c voltage with time after a full-wave

rectification process?

R ANIVANRVAN

t/s

ViV

v

t/s

VIy

f

\/ t/S,

4023/1 N2o19
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35.

36.

3.

17

Input yolt
has 2 000 turns on the Primary Ctgigle 0f2 400 V and an output voltage of 240 V

a 1
10

A
B 200 ™ v
C 2160 |
D

20 000

What name is giveh to the

. process of directing electrons int m in the
cathode ray oscilloscope? g electrons into a fine bea

A emission , * .
B acceleration
C collimation

D deflection

The table shows a truth table for a logic gate.

INPUTS OUTPUT
0 0 0
1 0 1
0 1 1
1 1 1

Which logic gate is represented by the truth table?

A OR

B AND
C NOR
D NAND

/1N2019
4022 [Turn over
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38.

39.

40,

18

2 low-current circuit to switch a high Curren

es
Which electrical component US

circuit on of off?
A relay

B diode

C thermistor
D capacitor

Isotopes of the same e]lement contain the same number of

A electrons.

B electrons and neutrons.
C neutrons and protons.

D neutrons.

What is the half-life of a radioactive source whose count rate falls from 4 000 to
500 in 30 minutes?

A 3.75 minutes
B 7.5 minutes 5
C 10 minutes

D 15 minutes
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Section A

}_
*'dateNamc . | Cent
|

An ]
swer all questiong from this section

Calculate the acceleration.

(b) State any two factors that affect the size of the frictional force in (a).

-----

(3]

4023/2 N2019
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Candidate Name

d distance
. tween dispIa¥™ e,
Distinguish DELWORT T
2 (@) DSUIETT T
........................................... 0
: i around at a constant
. being whirled
one attached 102 string
(b) Fig. 2.1 showsas
speed of 10 m/s.
o
2 - T ~ ' a4
“ .
| S,
.
/ stone
II )
] \
{ \
]
1
D ;
\\ /
4
\\ / B
\
N ’ /
T: 2 l< ’
< S o -
C
Fig. 2.1
(i)  State the velocity at B and velocity at D,
velocity at B
velocity at D T ——
[2]
(i) Explain why the stone ip Fig. 2.1
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) ST A .4

<
3
=
=
[4°)
m@
(@)
a
=4
—
[¢]
£
o
a
(@)
[
=
e
[N
o+
o
g
o
[¢*]
—

4
te any two reasons wh
3 (a) State any Y concrete dam walls are usually arch shaped
L s,
2 ....................................................................................................................................................................
(2]
(bh) Suggestany three environmental hazards associated with dam construction.
I ...................................................................................................
S
3 .................................................................................................................................................
(3]
i (2 Fig. 4.1 shows a liquid being heated.
N r
beaker ————
burner /
i s on Fig.4.1. m
Draw arrows to show convection currents on ¥ig
iquid i ted.
. oduced when a liquid is hea
b) Explain how convection currents are pr
................................... 2

4023/2 N2019
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ction.
(¢) Describe heat transfer by condu

--------------------------
---------------------
---------------
..................
..........
------------
------------------
.
-----------
---------
............
---------------

LLLETL vesre . o * " oo .,
weser eseal “rvesrssiennay I
sesssarunvas :
wesvransessreree
" ...
ot |
voenaraes )
YL T .l
s
1rvase
weenseeeen
seseesnsnne ve
sssnveans

"

.....
--------------------
-------------------
...............

-------------
-----------------
............
Messeannsasnrereey .
----------
---------
-------------

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

"
.,

R
(a) Define specific latent heat.

U
s O OC. v

(b) Calculate the amount of heat required to melt 80 g of ice at 0

[specific latent heat of fusion of ice = 330 J/g]
heét required = I
[
(¢c) State the effect of Impurities on the melting point of jce,

0
40232 N2019 Tur -
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Centre
w Candidate Number

6

State the type of charge on the cloth

....................................
.....
---------------------
........
-------------
..........
.............
ane

..........................
--------------------------------
...........
.........

--------------------------------------
----------------
-----------------------------------
...............................
------------------------------

-----------------------------------------------------------
..............
cve

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

--------------------------------------------------------------
..............
.................

In an experiment, a plast;
Plastic rod wag charged by rubbing it on a piece of cloth

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

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

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

-------

(¢) The charged rod was brought close to small pieces of paper.
Explain why the pieces of paper were attracted to the rod.

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

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

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

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

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

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

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

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

.............
------------------------------------------------------

() Sketch anI-V characteristic graph for a filament lamp.

4023/2 N2019
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Centre Number Candidate Numbe { o
? !
C - |
V supply- Calculate the amount of current
(¢) A3 Qresistoris connef:ted toal.d
passing through the resistor.
9
2]
8. (a) Two atoms of mass numbers 20 and 21 have a proton number of 10.
(i) State the name given to the atoms.
(1]
(i) Determine the number of neutrons in the atom of mass number 21.
(1]
(b) A radioactive sample has a mass of 10 g and a half-life of 5 days.
Calculate the number of days taken for the sample to decay to 1.25 g.
(3]
40232 N2019
[Turn over
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8

Section B

Answer
any three questiong Jrom this section

9 @ O State the SI unit of density.

-----------------------------
------------
----------
------------
--------------
---------------------------
...........................................................

[1]
(ii) Describe how the density of a regular object is measured.

(3]
(iii) Explain why ice floats on water. ,

(2]
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T ' Centre Number bey
Candidate Name Q F

C 9

1 tion.
L o £ a body in MmO
(b) _Fig. 9.1 showsa velocity-time graph 0
| P~ .
velocity

(ms) !

121

8 -+

4_

S I
st
0" " 5 4 6 g 10 "
time (s)
Fig. 9.1 '
(i) Define acceleration.
1]
(ii) Calculate the distance covered in 10 seconds.
[3]
402312 N2og

[Turn over
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a.

(an l e
? ' Sl
re NU“)I)C[' Candid
~andidate Number

1
>

(iii) Determi
ne the a
ce
eleratxon betwee 4
n4 gec
onds and 10
seconds.

o @ "
© @@ State the conditions f;
or an object to experic ?
------------------------ expenence free fall.
.............................. Q.
(i) Describe i 2
how a falling body attains terminal velocity i
[4]

ntal techniques to be observed during an experiment t
0

(iii) Suggest good experime
city of an object dropped into oil.

determine terminal velo

-------------------------------------------------
.-

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

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

-------------------------
-----------------------------------------
------------
----------
.

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

—amavANtO
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Centre Number Candidgg, N“mb

Cr
Candidate Nam;/"//;
C 11 |
stem used 10 Jift a load of mass 20 ke with an effoy of |
10. (a) Fig. 10.1 showsa pulley sy
95 N. :
o W
pulley A
pu‘ne; - effort 95N
20 kg
Fig .10.1
() Name asingle pulley that has the same velocity ratio as the pulley system
in Fig. 10.1.
[1]
(ii) ~ State the purpose of pulley A.
[1]

|
402312291 9 l
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(¢ Centre N
? umber Candidate Number

12 D,

see 1

(2]

(iv) Suggest why the mechanical advantage can never be greater than the velocity
ratio for any pulley system. .

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

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

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

(b) Water in a river flows over a cliff 70 m high.

(i) Calculate the change in gravitational potential energy of each kilogram of the

water. )
. [g=10ms ]

2]

4023/2N2019
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C

Candidate Nami’/’///’//l'/’ l N
13

w its
d at which @ kilogram of the ater hits the bottom Of the
ve ine the speeé
(ii) Determine

cliff.

B]
(iii) State the assumption made in (ii).
............................................................................................................. L
(1]
(¢) (i) Name two methods of welding.
1 -----------------------------------------------------------------------------------------------------------------
2 ......................................................................
2]
(ii) ~ State any two safety precautions taken during welding.
l --------------------------------
2 R
(2
(iii) Give a reason for cleaning metal surfaces before welding.
[1]
40232 N20|9
_ vl
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te Name

Centre
smﬁ Candidate Number

14

Method
RS OmS s ———————
1 ...........................................................................................
2 ............................................................................................................................................
(3]
j1. (a) () State what happens to electromagnetic waves when they
I.change medium,
Y
[2]
(i) State any two uses of visible light.
(2]
(i) Explain why the frequency of ultra violet light is greater than that of
microwaves.
.......................................... N
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CEREAANEN NI EINI SRy
P T L T L LR T L T T PP
B LTI
JRROPTTL TITLLL T
pppppppapnrmnesen e T
PeTLLLLA .
wpeaees )
asavedt
poasavess
shusnsvseny
connnsasserRr
T CITTIN IR L L L A e

..........................
------
--------
a,

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

----------------
Y T L R L LT T LT P,
--------------
capressasnasnnrese b REE e et g,
----n-..-'.----‘ ''''''''''
------
---------
----------
-------------
------------

smsnsmrsssasnroaseey

(1)
ii) Sketch ciiagram showing straight wavefronts for a water wave passing
1} eicna
® normally from shallow end to deep end.
3]

(iti) State two characteristics of a wave which will change if the water in (ii) passes
the boundary at an angle.

lllllll
------------------------------------------------------------------------------------------------------------------------------------------------------------

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

"
-----------------------------------------------------------------------------
--------------------------------
------------------------------------------------

----------------------------------------------------------
lllllllllllllllllll
----------------
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Candidate Number

16
Temperature measurement involves two fixed poi
points.

@) Define the

--------
..........
..............
............................................................................

craERerIrITIIRILERTAIEEYIONIIIYISTITY 7]
varessarreeny aree
vesn srasennen PP
1aee = .
L T e T P T YOI wenne susvevssquensuenre
werssvennioe .
PSS TIIIIT

----------------------------------------
e
-----

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

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

0 mm at ice point and

(i) The Jength of a mercury thread in a thermometer is 1

110 mm at steam point.

gth of mercury-

Calculate the temperature that corresponds to 70 mm len

h a reason why 2 mercury in glas

(i) Suggest, Wit 1y @
t of carbon dioxide.

melting poin

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

-------
-----------------
...............
------------
--------------
...................................

|
|

s thermometer cannot measure

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

----------------------------------------------------------------
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Centre Number Cangj
Candidate Name date Num
bey
17
12. (a) (i) Describe how electricity may be used to

1. make a permanent Magnet, ..uwuee PSS ————— ——

2. demagnetise @ MABNEL. .. ovessmmmsssssmssssssss sttt s
[4

-----------------------------------------------------------
--------------------------------------
"
.........

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

................................................................................................................
............
........
--------

(b).- (i)  State two differences between the magnetic properties of iron and steel,

iron steel

(i) A piece of metal was found in the school yard

Describe how a :
student may determine whether the metal is a magnet or not.

...........
...........
..........
..........
.........
LLTTY
...........................
...................
...........................

B AL LT URE P, ARALLT] AL LT
.
RLLLLTTT PPN
CLLTTYTTT

LLYTTTT m
LLTTT I, T
SErveracane soesans

@sssesascesasnnsnnnnasaans
LLLLTT T CPT P Ty
LLT T PP, -
veu
R LLTT YT A e
ALLTTTTTSOw.
LLETTIPveN
ALl LT PP e
LLTTEL T erananenenrind

--------------------
.............................
.......
-------
.....

.......
........
.........
nnnnnnnnnn
-------------------------------------------------------

40231 N2019
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SerNArsee T sty ess
(LTT DY
thes o
AAL LI L L LT,
CEITYTINY . .

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

.......................................................
-------------
----------
----------
----------
------------
----------------
----------------------------------------
..............................

---------------------
--------------
e
---------------------------------
.
---------------------------------------------

(2]
(ii) ~State two dangers of electricity.
l ® eTnesiieniusennss et na
2' ....................................................
(2]
(iii) Suggest a suitable rating for a fuse to be used on an appliance rated 800 W,
240 V.
(3] |
(iv) Explain why the fuse must be connected to the live wire. |
................................. ]
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Acceleration = 1.17ms~2

(a)
0 _combined weight of cyclist and bicycle
-mass |
_nature of surfaces in contact whether smooth or rough
) -diSplaceIpent 1s a vector whilst distance is a scalar
—(.11stance 1S any le?ngth covered by a moving object whilst displacement is
distance covered in a specific direction.
) ) -velocity at B — 10m/s due south/downwards/in the negative direction

_.velocity at D — 10m/s due north/upwards/in the positive direction

(ii) -velocity is changing, since direction is also changing.

(a) - distribute force/thrust
_concrete is strong in compression.
-arc shape 1s strong in compression.

(b) -death of animals
_flooding up and down stream

-damage of ecosystem/vegetation

-results in diseases

(a)
®) _heated liquid expands, become less dense and
_cold and dense liquid particles sink to the bottom
“ -particles near/close to heat source gain energy and vibrate more
hbouring particles (electron particles).

-pass energy to neig
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(a) -amount of heat required t0 change state of a substance per Unjg

mass at constant temperature.

(b) 0 = ml = 80 x 330 = 26 400/

(c) lowers/decreases

(a) -positive charge

(b) -clectrons move from cloth to plastic rod.

-negative charge produced as a result of excess electrons

(c) -¢lectrons repelled from the top of the paper leaving a positive
charge
-unlike charges attract.

(a) -temperature must remain constant

-physical conditions like tension, length, cross sectional area,
magnetic field must remain constant

il

(b)

(C) I =

o<
Il
Il
it
Ul
S

(@) (i) Isotope

(i) 21-10= 11protons

(b) m = ﬂ
n
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(iii)

(ii)

(iif)

(i)

(iii)

-when water freezes itg volume
-Mass remains the same

- Therefore density = mass

volums decreases

Increases.

the rate of change of velocity
Displacement = 64m
Acceleration = 1.3ms ™2

-No force of air resistance
-objects will fall'out with the same rate of acceleration/ acted upon

by gravity only.

-initially weight is greater than air resistance
_air resistance increases with speed of falling object.

_acceleration of object decreases as a result. |
-eventually upward air resistance equals weight of body acting

downwards.
-resistant for
is terminal velocity.

ce being zero, object falls at constant velocity which

o avoid bubbles.

-coat object with oil t
il surface

-release object near o
-avoid splashing of oil

. ent severa and find the average of results.
-repeat experimen

] times
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(a) (i) single movable pulley

i ort/Force
(i) -to change direction of effort/

(iii)y MA=2.1]
(iv) —if MA>VR
MA

E=W{

, 1 1 .bl

(b) () APE =mgh
=1x10x70

= 700]

(ii) Ep = Ek
Ey = %mv2
= 37.4ms™1

(ii)  -no energy losses/ Cnergy is conserved
-0 air resistance

(©) ()  -Arc/Electric current
-gas/Oxyacetylene
-Plastic Welding
-Laser welding
-Spot welding
(i) -wearing goggles

Scanne: d with CamScanner



Il

(2)

(b)

-wearing he
-good ventilatijop
-protective clothing (e.g

at ]
al proo ¢ Materjy|g

. O
gloveg, Safety shoes)

(iii) -to remove impurities/ Oxide |
ayer

(iv) - soldering

-joining at 3 point
- solder conducts e
- solder has low m

(smal] area)
lectricity
elting point

- solder sets/dry qQuickly
- does not damage motherboard

@ 1.

(ii)

(ii)
(@)

(ii)

(iii)

-their speed/wavelength changes
-they are refracted/change direction

-they are not deflected

-stimulating retina enabling vision
-for photosynthesis in plants

-in photography/taking pictures
-generating electricity (solar panels)
-use in projectors

-endoscope, microscope, periscope

_ultra violet has shorter wavelength than microwave

A line joining points of the same crests or troughs

Boundary

Shallow End

Deep End
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(c)

(iii)

()

(ii)

-angle changes
-velocity changes
-wavelength changes.

_temperature of pure melting ice at standard atmospher;,

pressure 3
-temperature of pure boilin

pressure
— X67% « 100°C
X100~ %0

70 —10

—— _——x100°C
110 -10

]

= 60°C

- mercury freezes at —39°C/ mercury will be frozen at
—56°C

12. (a)

(b)

(i 1.

(ii)

(i)

-Insert a piece of steel into a solenoid
-pass direct current through the solenoid

-Insert the magnet into a solenoid and pass alternating

current
-withdraw the magnet slowly in a west-east direction

-flowing current produces a magnetic field
-iron (easily) gets attracted to a magnet
-copper is not attracted to a magnet

Iron

Steel

Easily magnetised -difficult to magnetise

Easily demagnetised

-retains its magnetism

Soft magnetic material

Suitable for use in temporary
magnets

- Hard magnetic material

magnets

Scanned with CamScanner

g water at standard atmosphey,

—

-Suitable for use in permanent

A




©

(i)

i 1

(i) 1.

(iii)

(iv)

-bring the ends of the metal close to a known permanent
magnet.

- One end of the magnet must repel the permanent magnet.

-each component receives maximum voltage
-each circuit can be operated independently

- -electric shock

-electrocution/death
-fires

-damage of property

P 800
current | = 7= 240

= 3.334
_suitable fuse SA

1 ] in live
when the fuse blows the appliance will not remain l1

_live wire 18 disconnected
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which of the quantities is a bage quantity?

A energy
B force

C time

D volume

What is the reading shown on the vernier scale?

- 4
r| I’/
L |,-'|“!“” 1.
T
0 10
A 3.34cm
B 3.42cm
C 3.70cm
D 3.73cm

The diagrams show different sections of a ticker tape being pulled from left to right by a

trolley.

A

. ° s . SN
B

e © L] ° ° S

D

el
D

I b

sing speed of the trolley?

Which section A, B, Cor D shows the decrea

4023/1 SPECIMEN PAPER
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bjccts of different masses in free fall near the Cartly

Which statement is truc about two 0

surface?
: ; ject
A greater acceleration for the bigger O(P)Jg) o
B greater acceleration for the sma{lerl ; e
C less acceleration for the mass with les
D same acceleration for both masses

ne of length 10 cm, its length increases to 17 ¢py
e bl

A load of 50 N is added to a steel spri
What is the spring constant?

A 0.14 N/cm
B 2.94 N/cm
C 5.00 N/cm
D 7.14 N/cm

Which of the following can not be changed by a force?

A acceleration
B mass

C momentum
D volume

ey s . . M2
The diagram shows a system in equilibrium. What is the mass ratio m?

S

—— [2m —>|¢—— 8m —

. \\“\
7 < %
m, e .
2 2
A3
B 3/,
c 1
D N
1

4023/1 SPECIMEN PAPER
[Turn 0ver
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The diagram shows a U-ty}
€ manop,
eter,

What is the formula for calculatine
o

£as pressure?

A  pgh

B h + pgh
C Py + hpg
D pgh—h

The diagram shows a pulley system.

S8ON
16 Kg
What is the V.R?
A 1.6
B 2.0
C 3.0
D 5.0

402371 SPEClMEN PAPER
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11

12

The diagram below shows a truss.

C

. 3 2
Which part A, B, C or D shows where compressional forces are acting?

Which is the best method of joining steel blocks together?

A brazing
B glueing
C soldering
D welding

Bricks are used in construction because they

A resist compressional forces.
B resist tensile forces.

C resist shear forces.

D resist heat.

4023/] sp ECIMEN PAPER
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14

Electric motor

What is the work done by the electric motor?

A 0J

B 800J

C 12 000J

D 180 000J

Which of the following energy conversion takes place in an electric bulb when it is
operating?

A light to heat.

B heat to light.

C chemical to light.

D clectrical to heat.

4023/1 SPECI.\'!EN PAPER
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16

17

18

7

ir ight 400
The diagram shows a girl of weight

" |

What is the workdone by the girl?

A 144 000 J
B 14400 J
C 14407
D 144 ]

N running up the stairs of total height °f360¢p,

Why do temperatures of the sca rise and fall very slowly compared to that of the land?

Water absorbs large amount of heat for a very small temperature rise.
B Land absorbs large amount of heat for a very small temperature rise.
C Sea surface is bigger than land surface.

D Land surface is bigger than sea surface.

A

In good conductors of heat, thermal energy is transferred by

A density changes only.

B particle vibration only.
C density change and electron diffusion.
D particle vibration and electron diffusion.

Oil is used in car engines because

it increases the efficiency of the engine.
it cools the engine.

itis used as a fuel.

it cleans the engine.

TCawp
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20

)

)

A petrol filter is used for

storing petrol.

cleaning the petrol.

spraying petrol into the carburet

controlling amount of petrol int: :iqe carb
rburetor,

T AW

Light waves in glass have a waveley
They enter into water and their s
of the waves in water?

tl -
peedgblc(:)cflg.o X 107"m and a speed of 2.0 x 103ms ™.
€5 2.3 X 10%ms™". What is the wavelength

A 6.9 % 10™"m
B 52X 107"m
C 1.9 x 10°m
D 1.4 X 10°m

The diagram shows the variation of displacement of a wave with time

displacement / mm
A

ANANA
I.UO SUO 5!0 t;me/ s

What is the frequency of the wave?

-10-

A 2.0 Hz
B 1.0 Hz
C 0.5 Hz
D 0.02 Hz

Loudness of sound is related to

A amplitude.
B frequency.
C speed.

D wavelength.

4023/1 SPECI.\'IEN PAPER
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i . lass-
The diagram shows a light ray incidentona g

C

|
|
|
1
B

A D

glass
water

|
[
I
|
[

Which letter A, B, C or D represents the angle of reflection?

4023/ SPECIMEN PAPER

water boundary.

Scanned with CamScanner
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10

nich diagram shows a light ray incigen

.. ton a glass-
¥ cidence greater than the critical ang]e?

air boundary at an angle of

A

glass

glass

air

glass
air

air |
S
|
[
[
I
[
[
[
I
|
|
I
|
|
|
|
|
i
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26

27

28

29

—

11

rmed by @ diverging lens?

What is the nature of an image fo

A magnified, real

B magnificd, virtual
C diminished, real
D diminished, virtual

A neutral atom contain equal number of

neutrons and electrons.
neutrons and protons.
protons and electrons.
electrons and nucleons.

TAw»

stance of a wire being doubled?

Which combination results in the resi
Cross-sectional area length

A double double

B double no change

C halve halve

D halve no change

An electric kettle is rated 240V, 10A. How much will it cost to run it for an hour at

10cents per unit?

A 24 ¢

B 240 ¢

C 2400c
D 24000 c

Which pair of metals will be picked up by an electromagnet?

A aluminium and brass
B brass and copper

C copper and iron

D nickel and cobalt

4023/1 SPECIMEN PAPER
[Turn over
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0 A compass is placed beside ba
3 F'Magney o4 Shoy
n.

COI pass

%

In which direction will the
¢ point?

A
B

@ @

31 Which diagram shows field lines for a current carrying conductor with current coming

out of the paper?
B C '

A D

ffecting magnitude of induced emf?

32 Which is not a factor a

amount of current ﬂowing
number of turms on the coil
speed of magnet

strength of magnet

oAw >

4023/1 SPEC]MEN PAPER
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The advantag

A
B
C
D

The diagram shows an electr

13

over direct current 18 that it

¢ of alternating current

rpOSCS.

ed for industrial pu
b mponents.

ctronic €O
d up or down.

canb
is used by most ele
can be casily steppec

has more power.

onic circuit:

To CRO

The circuit is used in

AWy

full wave rectification only.
half wave rectification only.
full wave rectification and smoothing.
half wave rectification and smoothing.

40721 enrme. o
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_ The diagram shows the botential gjy; '
35 1 divider Circuit,

what is the potential difference across Xy

X
15Q
40V T
5Q
—0 7,
A 5V
B 10V
C 15V
D 30V
IMEN PAPER

4023/1 SPEC
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36 The diagran

v—1—

X

Which of the outputs A, B, C or D is the co

15

1 shows a logic circutt.

—

L~

1

rrect output for the circuit?

INPUTS OUTPUTS
X W A B C D
0 0 0 0 1
0 1 0 1 1 0
1 0 0 1 1 0
1 1 1 1 0 0

37 Which pair of nuclides are isotopes?

A SiXand %Y
B gZX and ggY
C ZX and ;zY
D ggx and ggY

4023/1 SPECIMEN PAPER
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39

40

16

which type of radiation is a fag Movi
ving clectr
on?

A
B
C
D

alpha.
beta.
gamma.
X-Tays.

The most dangerous radiation once inside the |
luman body is

(=R @N--Rt

alpha.
beta.
gamma.
X-Tays.

jagram show iati
The diag ows radiation from a source passing through different materials

pe A B C D ’
|

radioactive

Which radiation A, B, C or D shows gamma radiation?

4023/1 SPECIMEN PAPER
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Section A l
Answer all questions from this section-

. : er of a wire.
Figure 1.1 shows an instrument used to measure diamet |

Wire

/ — Ratchet

15

U_q—r'l'lll"?l' 10

Fig. 1.1

(a) Name the instrument in Fig. 1.1.

[1]

(b)  State the reading shown on the instrument.

[1]

(c) State three precautions which should be taken when using the instrument
in Fig. 1.1 to mcasure the diameter of the wire.

4023/2 Specimen paper
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Define velocity.

(@

(1]

A car travels at a congtgy t
1

to rest in 4.0 s by a congta Speed of 10 gt

raklng force. r8.0 s and is then brought

y/ms -1
A

14 —
12 —

10

_»t/s

2 4 6 g 10 12 14 16 18 20

Fig. 2.1
(2]

on Fig. 2.1 10 represent the car’s motion.

()  Draw a graph
avelled by the car.

(i) Determine the total distance I

S
////
//
/ 2]

” imen Paper
/2 Speein [Turn over

4023
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of energy.
(a) @) State one non-renewable source 5

S

-ce of energy.
(i)  Explain why charcoal is 2 renewablc source

-
-

. . ot
ain energy conversions which occur

ibe the m .
G0 o ation.

Hwange Thermal Power St

-
-

() State any two renewable resourccs.

(i)  State the advantage of using multiple cylinders in an engine.

(iii)  Explain the effect of worn out fuel jets on the efficiency of an engine.

402372 Specimen Paper

Scanned with CamScanner
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Figure 5.1 shows an electri, Circujt
it.

r |

45v

\{llllr\

bulb 1 bulb 2

RN

Fig. 5.1

Each bulb has a resistance of 5Q.

(i)  Calculate the current I when the bulbs are at maximum brightness

(2]
(i)  The switch is then closed. Deduce what happens to:
1. the current I,
2. bulb 1,
3. bulb 2.
(3]

I

4023/2 Specimen Paper
o [Turn over
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(o show the imase formed by a plane mipy,
n

- jagral
Fig. 6.1 shows an incomplete ray diag

Mirror
~—7 77
Fig. 6.1

ition of the image. [3]

(i)  Complete the rays to show the posit '

(i)  State the properties of the image in Fig. 6.1.
2]

(a) Define the term radioactive decay.
[2]
(b)  Anisotope has a mass of 64mg and a half life of 4 days.
(i) Calculate the mass of the isotope that remains after 16 days.

mass .................. [2]

4023/2 Specimen Paper
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(i)  Suggest 4 reasoy

. 1 a
used Inup l 1 e 1y ' diOactiv(; .
m d i 1S0tg
€dic t pes of VCI'y Sh()l't llﬂlf IiVCS
h ‘ S are

Fig 8.1 shows \ (1]

the symbol of 5 logic gate

Input A

Input B V Output

Fig. 8.1

(@)  Name the logic gate shown in Fig. 8.1

(1]
(b)  Construct a truth table for this logic gate.
(1]
[Turn over

402372 Specimen paper
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(c)

8

Fig 8.2 shows a s
TV set.

TV set

ystem designed to warl an owner

)
\O_O_O————J
E !

/

Stand with pressure
sensitive device e.g.
(strain gauge)
Fig 8.2

Suggest how the system works.

N\

Alarm bell

Scanned with CamScanner

if someone tries to stea] his/he
r

3]



nd race 3
Boat A goes across at 20kmh! o

goes across at 40 kmh! apd re

0ss a 20km wide lake and back.
and returns at 20kmh™'. Boat B
tumns at10 kmh!.

(i) Deduce the average speed of Boat A.

[1]
(ii) Explain your answer in @i).
(1]
(iii)  State two similarities between distance and displacement.
(2]
-
per [Turn over

4023/2 Specimen Pa|
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Fig 9.1 shows the motion of a car.

(b)

e
I I 1
a IS
| = 1A=}
LR
] e

| A_,
HLL
:... ,vﬂ,m
HHH T
=
" T
U ,4*7
e
| i

Fig 9.1

Calculate the distance between X and Y.

0

(2]

4023/2 Specimen Paper

ed with CamScanner

Scann



(i)

(iii)  Calculate the cap’ [2]

[3]
(iv)  Describe the car’s motion from W to Z.
[3]
(v) Use Fig 9.1 to show that the deceleration of the car has the
same numerical value as its acccleration.
[2]
4023/2 Specimen Paper [Turn over
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(d)

12

: have constant
Explain why an object going round a circle cannot

; nt.
velocity even though the speed 15 consta

[2]

aircraft which is flying. The parachute opens

A parachutist falls from &0 e fall and attains terminal velocity. Explain how

sometime after the start of th
terminal velocity is attained.

Scanned with CamScanner




(b)

D Dot @

1be the operat:
relation to the ?noe\lft;g?egf affom stroke petro| engine in
O position apq iti
condition of valves

(i) State the role of the carburetor.

-
-

40232 Specimen Papet [Turn over

[2]
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(c)

14

' ici engine.
(ii)  Explain what you understand by the efficiency of an eng

[1]

(iii)  Suggest two ways in which the efficiency of a petrol

engine may be reduced.

(2]

Describe the economic implication of using fuels.

[3]

Scanned with CamScanner
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g @ () Define refractjye ind
ex.

(ii) N
: -1 show : 1]
index 1.5 Saray of light enterin

. 8 a glass block of refractive

60

—_——————— ]

Fig. 11.1
Complete Fig 11.1 to show the path followed by the ray in and out
of the block. (2]

(iii)  Calculate the 1. angle of refraction,

(2]

f light in glass if the speed of light

speed 0
2 4 300 000 km/s.

in air is

402372 Specimen Paper
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ol light.
(iv)  Explain what causcs refraction of ig

S
-

2]
() )] Define the term critical angle.
2]
: : nications.
(i)  Fig 11.2 shows an optical fibre used 1n telecommu
| optical fibre
light ray
Fig 11.2
Gii) 1. Explain what happens to the ray in the fibre.
[1]
2. State one advantage of using optical fibres over radio
waves In telecommunications,
[1]

402372 Specimen Paper
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(@)

(ii)

17

Distinguish bet
Ween a rea] ang virtual Image formed by a lense

[2]
1. Mlust i - :
IStrate with the aid of 4 diagram the term long sight.
[3]
2 Explain how long sight can be corrected.
(2]

4023/2 Specimen Paper [Turn over
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12 (a)  Fig 12.1 shows a transformer.
X
l
X
Input Output
y
y
Primdry Coil Secondary Coil
Fig 12.1
() Explain how the transformer works.

[5]
(i)  Suggest what could be done to F ig 12.1 to make the
output voltage smaller than the input voltage,
[1]
(i) Name the type of transformer in (a).
[1]

4023/2 Specimen Paper
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(iv)  Suggest With req

Sons, wj .
of the transforme,. -q 2, " 1At Will
Mme . Nappen t .
Separated by 3 501: 1f the core is gp; 0 the working

1 SSP 1t at XX andyythen

\
| -
S 3]

(V) Suggest why the core is made of soft iron.

[1]
(b)  Anideal transfomer is used to step up the voltage supply from 200 V
to 400 V. A resistor is connected to the output. The current in the
primary coil is 3A.
Calculate the current in the secondary coil.
(3]

4023/2 Specimen Paper [Turn over
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(©)

magnet core

20
Fig 12.2 shows a model generator.
To CR.O l‘

coil

iron core
Fig 12.2
Fig 12.3 shows a trace on the C.R.O. as the magnet rotates.
| | T T T T 11 |- g I I B I S e
5 T =
,/’ NG i o~ + —4:::::_ 7 : I\ ; 3
=N 7 HHHET N A AN T
A N H s A AN
11 | *5 ﬂ‘dj nEEEEEE [ Jul \\ ~;/' Sk = \:7 B
1/ HHN A N 4 N
|
HH T O
1 H L - —

Fig 12.3

On Fig 12.3b, 12.3¢ and 12.3d, draw new traces produced for each of the
following changes.

(i) Magnet rotates at the same speed but in the opposite direction.

Fig. 12.3b
[1]

4023/2 Specimen Paper
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(i)

21

The m
.~ hagnet ,
original, b Otates
, but the at the

ny Sany

Mber of 1C Speeq.

™S of the . ! the same gj

oil is g irection

oubled. as the

(iii)

NN
T e

HHH— ~%jﬁzzz?“ii::&;gith .
T ‘_w:v;TT‘%S%EE\EE%\\gE%SEEF:
T o HHAT -%Eﬂ}ng e
i - %:::gi:ﬁizf%iiﬁ
‘ 55551155555%%%5?\ZT?
ﬁ::q:—:::::::::\\‘ REREEREREERER
NN AN e AN e A a S EERRN R
“‘--ESEEEI EEEZEE:

Fig 12.3¢
(1]

s . at tW e d

(iv)

Fig 12.3d 0

hree reasons why the power input is greater than

Suggest t
ctical transformers.

the power output in pra

-

-
// 3]

023/2 Specimen Paper
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Micrometer screw gauge

(a)
(b) 5.62mm

() _wipe the ends of the spindle
-note the zero error

-avoid parallax error

_use ratchet to avoid over tightening

(a)  —rate of change of displacement

(b)(i) V(s
10—

—
L

12 t/s

0 8

distance travelled = area under graph

(i)
area = (80 X 1o)+%x4x 10 = 100m
(a)() -coal; oil; gas
(i) _chemical energy from coal to thermal energy in heating coal
(produce steam) to kinetic energy (turbines) to electrical energy
@) -wind; solar; biomass; tidal; wood; ethanol
(ii) -increase smoothness of running of engine

-ensure even (smooth) firing
-ensure power distribution

(iii) -limited fuel

Scanned with CamScanner



-Incomplete compyyg tio
-less efficient "

(i) V=IR

(ii) 1. Increases
2. Will not light
3. Increases brightness

i
B ® Object
Image
(ii) -image is virtual

-image is upright
_laterally inverted
| -not magnified, same size as the object — equidistant

‘ T (a) _the random and spontancous decay of an unstable nucleus or

radioactive isotope.

t 16
' 1" of half lives)=—=7="4
b) () m=mp (E) where n(No t% 2
| m, = 64mg
| —
After substitution in the formula m = 64mg

| ) | t

(i) -heal the patient very fas eriod o £ time

e body fora long

Scanne: d with CamScanner



(@)

(b)

(c)

- OR Gate

INPUT INPUT oUTPUT

i

bk |k | D |
ja—y

;

1|

-when the TV is on the stand, there is pressure on the strain gauge

logic 1.
- From a NOT gate the output is logic zero. The alarm will not ring,
When the TV is removed, the pressure on the strain gauge 1s

removed, logic zero.
The output from the NOT gate will be

logic 1 and the alarm will

ring.

(2 @

(ii)

(b) (@)

(ii)

(iii)

20km/hr

_both are measured using (metre rule, tape measure etc)
-they have the same unit (metre, cm, etc)

—distance = area under graph

=10 x 10 = 100m

total distance
average speed = ——————
total time

Total distance = Area under graph

= 10x30+§(30+10)x5=400m
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speed = 400
peed =75 = 26.7m/s

(iv) -the car decelerateq uniform]

accelerated at —4m/s? y from a velocity of 30m/s to 10mv/s or

-th
e car then moved at a constant velocity of 10m/s for 5s

-1? the accelerated uniform from a velocity of 10m/s to 50m/s for 5s
(1t accelerated at 4m /s?)

dece jon = =% _ 30-10
) laration S =0 s

© -direction will be changing
-hence velocity will be changing but at constant speed.

(d) -initially the weight of the parachute will be greater than the air
resistive force and up thrust.
-as velocity increases, the air resistive force also increases.
-the resultant force will be zero, and acceleration will be zero.
-the parachute now moves at constant velocity called terminal

velocity.

DIESEL : PETROL

-Light Weight

-Heavy weight

-Low maintenance cost

-Higher maintenance cost
_Diesel sprayed by fuel injector on
compressed hot air, less carbon

-Spark plug ignites petrol air
mixture, more carbon monoxide

monoxide, more efficient
- Generates less power

-Generates more power

(ii) Air intake stroke-the piston downwards, inlet valves opens and air is

drawn into the cylinder.

-both valves closed. Air is compressed to one

Compression stroke iokly.

sixth of its original volume very qu
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(i)

(iii)

(iv)

-the piston upwards. The compression air jets are very hot at the eng
of the compression stroke.
, valves closed, the piston moves down

Ienition (Power) stroke-bot .
y : air at the end of the compression stroke,

Diesel is injected into the hot
Diesel immediately ignites and drives.
Exhaust stroke-exhaust valves open. Exhaust fumes removed from

cylinder.

-mixes petrol; and air
-or fuel and air supply

.. Energy Output
- ——
Efflczency Energy input

it is measured by fuel economy (km per litre used).

-Worn out jets - limited fuel, incomplete combustion,
-Sticking choke control — limited air, incomplete combustion

_Blocked filter — limited air/fuel, incomplete combustion

-cutting down wood for fire wood causes deforestation /desertification.
_soil erosion due to cutting down of trees.

-carbon dioxide causes global warming

-depletion of the ozone layer

11. (a) (i) refractive index = :—:: where r is the angle of refraction and i is the

angle of incidence.

(i)

40°
60
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sinr
n=
(l") sini
sinr = 2140
1.5
r=25.4°

speed ight in ai
n=- I:ed Ofl 'llghié tnair _ speed of light incident ray
p of light in glass speed of refracted ray

speed of light in glass = M
1.5
=200 000km/s
(iv) -the change in optical density of different mediums.

TN

2. d=1500m

-is the angle of incidence; above which total internal reflection

occurs/ that forms the angle of refraction of 90°

& ®

It is totally internally reflected because it enters at an angle

(iii) 1.
greater than the critical angle.

of incidence which is

2. -cheap

_fast data transfer
_large data volumes and bandwidth

-conserve energy

-immune to physical con

(no cross talk)
s lost

quired over longs period.

ditions e.g. rain, wind

-secure
-very little intensity 1
-little maintenance I¢

een but virtual cannot

he scr
al images can be inverted

© (i) - real can be formed on't !
inverted but virtu

-real images are always
or upright.
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_light passes through a real Image but light does not pass through ,
o
virtual image.

1 -the rays for a near object converges behind the retina

N

(ii)

Behind Retina

Object

2. -by placing a converging lens, before the rays.

Object &

-alternating current in the primary coil sets up a charging magnetic

field/flux
-the magnetic field is channelled to the secondary coil by the soft

12. @) (i)

iron core.
-the magnetic field lines are cut by the secondary coil

-then e.m.f or current is induced

(ii) - reduce the number of turns on the output, so that number of turns
at input is greater than number of turns at output.

(b)

(iii)  -step up transformer

(iv)  -energy loses due to loss of magnetic field lines.
-changing magnetic field is set up by the A.C in the primary coil
and channelled by the core before it is broken apart.
-some of the field lines are lost, and very few are channelled to the
secondary coil and cuts the secondary coil.
-little voltage is produced at secondary.

(v) -it s easy to magnetise and demagnetise.
-it concentrates magnetic field lines.

Scanned with CamScanner



®» O
(ii)
(iii)

-for an idea] transforme,

power in the pyi
Primary = power at the secondary

I ﬁlpvp 3 %200

STy, T ———=154
Ve 400 '
N

-voltage also doubles. Since voltage is directly proportional to the

number of turns

-voltage also doubles as the speed doubles.
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