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Section A

Answer all questions from this section.
1 (a) 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 beamn balance
time
3]
(b)  Figl.1 shows two vectors.
I
5N 2N
Fig.1.1"
Determine the resultant vector.
resultant vector = [2]
50953 M201S
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(a) A spacecraft is orbiting the Earth at a steady speed of 8 km/s.

Find the time, f, in seconds, taken to complete a single orbit
40 000 km long.

- : 5 [3]

(b) A wolley moves at a steady speed for a time, ¢, and then
moves an equal distance slowing down.

Sketch a length of a ticker tape that represents the motion
of the trollcy.

(2

A bottle has a mass of 0.050 kg when empty. Its mass is 0.085 kg
when filled with 25 cm’ of a liquid.

Calculate the density of the liquid in glem’,

density = glem’ 0

SOSAT MRONS
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The forces acting on an irregular object are shown in Fig. 4.1.

12N
"

RS & N 2
A

y
12N

Fig. 4.1

Describe what happens to the object.

Drtwunlhulhumﬂ;.-l.l indicating its magnitude and
direction, to balance the forces

[4]

50350 MEOLE
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5 (i 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.
A B
m'
N N

Fig. 5.1
[2]
(ify Explain total internal reflection with reference to Fig.5.1.
[4]
S5 LS
[Turm over
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6 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

()  resultant force on the case,

resulfant force = N (1]

(i) frictional force,

Srictional force = N m

(iif) work done in 4 seconds.

wiork done = J [3]
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Scanned with CamScanner



1

Centre Number Candidate Number

A student set up the apparatus in Fig. 7.1 to demonstrate the effect of passing an
electric current through a copper rod in a magnetic field. The copper rod is
free to roll along the iron support rods.

1] Show, on Fig. 7.1, the magnetic field.

Fig. 7.1 (1]

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

e —— ———ee - e = = e

ST W200S
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7 (i) Describe what happens if the connections to the power supply
are reversed.

- [1]

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

8 {a)  Fig. 8.1 shows planc waves in a ripple tank approaching a flat
metal plate thai acts as a barrier.

X

XXX

XX
X 2 204
X XXX

barrier
X XXXX
X X XXX

Fig. 8.1

Complcte the diagram lo show (he effect of the barrier on the
wave motion. (3]

SE55/2 WE01S
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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.

:h.qmsim/

5

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 JkgC]

Calculate the final temperature of the mixture.

fempeéralure =

Fig. 8.2
(2]
. [5]

S04 NE01S
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10

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

X X
o >, g
F
= o
imput output
o
o
Fig. 10.1
@)  Identify the device.
[1]
(i) WName the parts labelled X, Y and 7.
X
Y
Z (3]

587 ManLs
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11

Section B
Answer any twe guestions from this section.

1§ {a)  Table 11.1 shows how the stopping distance of a car depends on
its speed.

Table 11.1

stopping distance/m | 0 4 12 | 22 36 52. | 12

speed/ (m/s) o 5 10 15 20 25 a0

i Give ene factor, other than the speed, that affects the stopping
distance of a car.

Eibbie [1]

54530 MD1S
[Turn aver

— - — —— = —

Seannad with CamSeanner

Scanned with CamScanner



11

(a)

12

(i)  Plot, on Fig.11.1, a graph of stopping distance (y-axis)
against speed (x-axis),

4| & 111

n

I
1
1
L]
T

1
.
]
'

3

= st

- |

|
1
. e F

L -4~} ERS

4
L N

-4 |-

-H- 11

n
EE
st

Fig.11.1

(ili) Estimate, from graph, the stopping distance of the car
travelling at 7.5 m/s.

1
H
t

[4]

[1]

SO55T N2OLS
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1l (@) (i) Describe how the stopping distance changes with
an increase in spead.

Lt

- (1]

(i) When calibrating 2 thermometer, two fixed points are
essential.

State the numerical values of the twe points.
1.

G 2]
(iif)  State the temperature range for a clinical thermometer,

[1]

SOS%T pQO1S
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14

I1 (b)) (i) Inanelectrical method 1o measure the specific heat
capacity of brine, the measurements made were:

. mass of aluminium calorimeter - 0.1kg
mass of brine = 0.05 kg
lemperature change - 137G
voliage across heating coil = 50V
current through the coil = 1.0A
time current flowed = 450 5
specific heat capacity of aluminium = 900 Jkg/K

Calculate the specific heat capacity of brine.

heat capacity = [4]

12 (a) (@ Describe how the focal length of a converging lens is
determined by experiment.

e

141

FISRT MR0F
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15

A small object is placed on the axis of a converging
lens of focal length 2 cm so that it is 5 cm from the
lens.

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

4]

SIS NS
[Turn over
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16

b M Describe how the field lines for a bar magnet are
plotted using @ plotting compass.

s [4]

(ii) Draw the magnetic field patiemn for a pair of bar
magnets with the Morth poles facing each other.

3]

SOERT NI
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17

Fig.13.1 shows two coils of insulated copper wire, one
inside the other, The inner coil is connected to a sensitive
galvanometer, while the owler coil is connecied to a direct
current source via a switch, H.

outer coil

5 —1| i

©

i

inner coil
Fig-13.1
()  Describe what happens when the switch is closed.

[1]

(i)  Explain the answer in (i).

[4]

S0 MBS
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18

(2) (lif) State the effect of

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

(1]

2 decreasing the number of turns of the outer coil.

ton [1]

AT N200 S
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13 (b) Fig.13.2 shows a device whose operation depends on thermionic

screen
—SkV +
12— ? J
. S 1Y Y
7
/ anode slit P
filament
]
Fig.132
(i)  Describe how the electron beam is produced and
ends up at P
[6]
S50 NEMS
[Turn over
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13 (b) (ii) State the two effects of increasing the slit width.

SO55T NI S
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[Basic Quantity | Base Unit+Symbol | Measuring instrument
Metre, m Ruler
mass Kilogram, kg Tripple beam halance
Time Second, s Stopwatch/'clock =N
(b} R*=12% +13%
R = 13N
(a) timg = Lm0
rpeed ]
= 50005
(h) -first dots are equally spaced for time ¢ and are further apart as compared 10 the second part
~dots are close together
density = 0.035x1 000
(S T
= LAg/em®
fin *dﬁnﬂﬂmhhhﬂﬂnlﬂ“hﬁdm
= & force of 9N drawn at an angle of 63°C above the force 6N
{iy
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: & nﬂ;ﬁnl’l‘ﬂm““‘inj -
(i) :':tn MMIMI "“l"]gm:lu

fig babove.

<it will roll out of the horse shoc magnet

=it will roll inwmrds

i

-Fleming’s lcft hand rulc

~the ray must be paralle] to the wave fronts

-there 15 reflection away from the barner

-spacing of the wave fronts are the same before and after reflection.
(m -wave fronts move closer to the normal

~wavelength reduces ie. wave fronts become closer to each other
~wave fronts must be ot right angle 1o the roy -

Cawrm et e

Searwed wilh CamBcanmer

Scanned with CamScanner



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

9, ‘Il
Q = mcA#
20 x 4200 x (90 — 8) = 4 x 4200 x (6 - 30)
# = 80°C
10, L1 transformer
X - primary coil
Y - lron core
Z - Secondary coil
1. (i =reaction time; slippery of the road
(ii) =axes labelled
-scale lem to represent § units on the x axis, and lem to 10 units on the y axis
-correct plotting of points
-smooth curve correctly drawn, with an increasing gradient
(i) 7.5m
{iv) -Increases
(b) (i) -the degree of coldness or hotness of a body
(i) . L0C
2. 100C
(iii) 35°C - 42C

R e

P ————
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(iv) Q = mecA@
Vit = heat gained by atumt

5.00 x mxiﬂ'ﬂ"mxi
W:im.f“”‘

e S—

nﬂﬂ-rftdfﬂ"m"i”bﬁu

_5;:;:!?.-5

s

heat capacity of

i

m——

mlmlﬂ-

,Hupwmhmﬂnlpﬂl ﬁmiﬂimﬂﬁm using a ruler.
.measure fhe distance from the centre

-that’s the focal length.

(i) A

R. @ ®m -pass a ray of light

i) -place a bar magnet on a clean picce 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 armow.
-move the plotling compass so that the tml of the arrow is on the point where the tip b

heen previously marked.

-repeat this procedure until a curve is drawn,

NB. A compass follows the magnetic ficld lines, with its north pointing to the magne!
sourh.

13. (a) (i)  ~deflection of the galvanometer
(ii)  -when the switch is closed, there is a change of magnetic flux cutting,

R e

P ————
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-Current'voliage is induced in the inncr coil.
{iii) 1. -increase currend or voltage
1. -decrease current or voltage

() ()  -when a filament is heated by a high potential difference supply, electrons are emitted
-they are accelerated by the anode and they pass through the shit
-using Fleming's left hand rule, they move towards I due to the effect of the ficld

produced by the magnet.

()  -more clectrons will pass through the slit
-some clectrons will go strught to the screen

Camam e e
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2

Section A
Answer all questions in this section.

Fig. 1.1 represents the motion of cyclists, P and Q, travelling along a straight path
in the same direction.

ms"!

40 . 1
: 1

20 :

0 i
0 10 20 30 timesfs

Fig. 1.1
{a) Calculate

(i) the distance travelled by P in the first 10 s,

distance = 1]

(if) the acceleration of Q,

acceleration = M
SOSS7T MI016
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{a)

(k)

Centre Number Candidate Number

(iif)  the distance covered by () in the first 10 5.

disfance = A 1]
Q caiches up with P when the cyclists would have tavelled the same
distance from £ =0, :
Calculate the

(i speed of () at the time of overtaking P,

speed=________ [3]

(if) time at which ) overtakes P,

time = [

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

L

SIS N2016
[Turn over
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The sun produces energy from a nuclear fusion reaction.

{n) Explain what is meant by nuclear fusion.

(k)  State Einstein’s mass-energy equivalence formula and define
each symbol in it.

{e) Uﬁhrﬂﬂu"neﬂmdﬁminﬁnmnfﬂlemwh:nitrehuﬁ
1.8x10°]

mass decrease =

Explain the following observations:

{i) the pressure inside a ball increases as air is pumped into it

SOAAT WID1E
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3 (i) the pressure in a ball decreases when the ball is left outside overnight

[2]

4 Refraction of light occurs when it passes from one medium to another.

(a) (i) Explain the term refraction.

[1]

(ii)  State the condition in which light would pass through a

boundary unrefracted?
[l
S5 M8
[Turn over
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6

4 (b)  Fig 4.1 shows wave fronts of light incident on a water-glass boundary.

*
direction
nfm — 2 I
Wave
.//
/
poater |/ i
2
P
Fig. 4.1

Complete the diagram to show the wave fronts and the direction of travel
in the glass block. (3]

5 {a) A light bulb is labelled 240 V; 60 W.
Calculate the
()  current thet flows through the bulb when it is on,

curreni = 1

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

charge = [21

OS5 WITE
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5 {a) (i) resistance of the bulb.

regigfance= __ |1]

{b)  Theee bulbs similar to those in (a) are then connectad as shown in
Fig. 5.1.

Ko—@—* re———— Y
___._@...*

Fig. 5.1

Calculate the resistance between points X and Y.

resistance = (2]
40 N LS
|Turn ever
N
= - B ——— — T —
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6 (a)  State
(i)  any three cffects of electricity,

2,
3. (3]

(ii)  the commercial unit of electrical energy.
[

{(b) A 2000 W electric ketfle was uscd three times daily to boil a fixed
mass of water. It takes an average of 5 minutes to boil the water,

(i) Determine the amount of electrical energy used in a 30 day
month.

amouni = 2]

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

SOAS2 MO
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7 Fig. 7.1 shows a current-voltage graph for an electronic device.

e 1
’ ‘
2
!
N 2 § Ewlua;"\”

Fig. 7.1
(a) Comment on the resistance of the device.

[

505 WI01E
[Turn over
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10

{b)  Calculate the resistance of the device when the voltage is 4.8 V.

resistance 2]

(e) Suggest a suitable identity of this device.

i

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

WIrcs
to bell
f = door frame
’f ] A
g door
Fig, &1
WiTesS
o bell
Epe reed switch closed
| door frame
J door
Fig. 8.2

(a)  Name the material used to make reeds.

it]

S352 W20 16
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11

(b)  Explain

(i) why the reed switch contacts are open in Fig. 8.1.

[2]
(iiy  how, by opening the door, the burglar alarm is activated.
3]
505372 M2O1E
[Turn over

Seannad with CamSeanner

Scanned with CamScanner



@uli]dam Number

Section B

Answer any wo guestions from this section

9 (a) ()  Drawamy diagram to illustrate the il‘nnnaﬁnn of a vimlml
image of &n object by a thin converging lens. Mark optical
centre, C, and the principal focus, F, of the lens.

[3]

(i)  MName, with a reason, an instrument that makes use of such
an arrangernent,

2]

S0442 M1ON4
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13

9 (b)  Describe an expenment to determine the speed of sound in air.

(3]

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

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

depth = 2
(ii)  Suggest a reason why several echoes are detected.

(1

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

12

SIS K016
[Turn over
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14

18 (a) State the charge and nature of each of the three types of emission
from radioactive sources.

6]

(b) A radioactive radium isotope of half-life 15 days, decays to an

isotope of actinium as follows:
mm*ma +X
" Sl o
(i)  Name the particle X and state the proton and nucleon
numbers of the actinivm isotope. .
(&)
4472 N201E
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15

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

[3]

(iiiy State the fraction of N lefi at the end of the 60 days.

Sfraction = (1]
{¢)  State two reasons why iodine-131, a beta-emitter with a half life

of 2 hours, is used for medical purposes.

[2]
50552 N20 16
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(@) () Inanexperiment to investigate the behaviour of a spring under a
force, the following measurements were obtained.
mass hung from spring |0 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
| (2)
stretching force (N) =
length of spring (mm) |60 |72 |84 |96 | 108 | 120 | 132 | 150 | 180
extension (mm) :
Compleie the table. [4]
9312 N6
————

Scannad with CamSeanmer

Scanned with CamScanner




i}

(2)

___ Centre Number Candidate Number

17

(i)  Plota graph of streiching force against extension.

e

(iid) Inﬂh-nl.g,wﬂiahtt:rEmd: graph, the limit of
proportionaiity.

FORNT HI0IE

[4]

[

[Turn over
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11 {a) {iv)  Deduce the relation between siretching force and extension
of the string.
s . @
(v)  Suggesta value for the length of the spring after all the
masses have been removed.
[1]
ih) State the property on which each thermometer depends.
(i) a [iquid-in-glass thermometer
(ii) athemmocouple thermometer
(2]
(c) Give one advantage of a thermocouple thermometer over a
liquid-in-glasa thermometer.
e (1}
50557 NDI6
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. @@ Distance= 10%20= 200N

e

b ]
) a=="%yw
-mq
m 'i,“;“-lﬂlﬂ
™ Wwﬂﬂlii‘??““!tlm

Mﬂtmﬂlibﬂ'i"‘“

1
==Xy

F
ht;r:rniﬂt

v=20m/s

(i) 20 x20 =400m

1L (a)  -the joining of two unstable miclei to form a stable nucleus.

ib) l-uﬂhlhﬂu_m-hhm-ﬂ:hhmddﬂﬁthnm

1= 10"

--m

=2x 107 Vg

@ -the force exerted by air molecules

e mmm et

P ————
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. (@) Distance = 10 x 20 = 200m

= 2ms~*
(i) -;xmuw-mnm
(b) Mrmnmnlmuh:nx:-rﬂt

Distance travelled by Q = % bk

1
.1
2

urfur-zm

v=20m/s

(i) 20 x 20 = 400m

. (a) *mﬂmmwum-mm

(b) E = me* where E is the energy, m is the mass and ¢ is the speed of light in 3 vacuum,

@ @ meia

=2 x10""kg

h 8 (I) -the force exerted by air molecules per unit arca increases.
-pumber of air molecules increases
-pumber of collimons per unit area increascs

(i) -temperature decreases, therefore the rate of collision of particles insidc the ball incres®

B

Camam e e
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(s} ()  -the bending of light as it passes through different medium of different optical density.

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

(b) =Ray drawn at nght angle o the wave fronts
-Ray moves towards the normal
-wave fronts must be close wogether

@@ P=1v

&
-

=
= 0.15A4
M Q=0

= 0.25 x 60

= 15C

s T
ib) Ef fective resistance = 960 + o0

= 1 44011

(a) @) 1. Heating
2 Lighting
3. Magnetic

Camam e e
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(i) Kilowatt hour

(b) (iy E=Pt
Emindd
-:m:ﬂ"‘;’"
= 15 KWhr
@)  15KWhr x 10 cents

=51.50

(i .mhwmﬂwwﬂhnmhw

(i -Draw a tangent at ¥ = 4.8

=14

R = i i

= S00{1

-metal reeds/soft won
(i) -ﬁ:nﬂﬂrwﬁf#nﬂﬂﬂhﬂuﬂnrhmﬂ#m&ﬂ

—when the door i opened, the reeds attract cach other thereby completing the circuil

i

AN

L
[]
L]
H 8
- e
L il "l =
i - i -
. . e
[ ] B
[ = M ' [ ¥ ‘n. !ﬂ
sl Fays

P ————
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(i)

(b)

ic) )

~Magmifying glass, to form an enlarged object

-two pupils 16 stand at the same distance from a very big wall e.g 100m from the wall.
<the pupals mwust stand at opposite sides.
mﬂfm:mhmﬂmwmﬂmuuﬂhﬁ student
starts the stop waich

-the stapwaich is siopped after hearing the sound of an echo from the wall.

2 x distance
tlme

speed =

10. (=)

by M

(i)

(<)

= Proton number = B9, Nucleon Number = 225

- correct shape of a decay curve

.xlm:lﬂﬂrlﬂxlhdmdw_hd from 0, 15, 30, 45 and 60

_Y axes labelled and number of stoms N marked: N,
30, 45 and 60

[raction = :1

-heals the patient fast, it is quickly removed from the body.

R e

P ————
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(a) @
Rulls jo0 | 200 | 300 400 500 ﬁ:ﬂ m—y__-:‘g\\
z n I ; - : 132 |5u—Ju—-—!._\
i . 1 84| 96 o8 | 120 | 13 D
Length/mm 60 7 0 w | 2l
Extension/mm i_.___l_z___-.__i"_ 4 i
" -ﬁdnﬂr:nhlcmumwﬂlﬂ.:-nhimmmpmmm
mh&dhpﬂmﬂﬁmﬂhﬂmnnﬂmﬁmﬂmu1m-
(i) -E marked at T2mm
(iv) -Fmirdi:ﬂﬂypmpuﬂmﬂlumﬁmnmmwﬂmhndmﬂm“
not directly proportional 1o the exiension. .
- small increasc in force gives & greater increase in extension.
(b) ()  -length of liquid column
(i)  -potential difference between the two junctions

(<)

[ PSS —
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Section A
Answer all questions from this section.

1 ja) Fig. 1.1 shows one of the basic laboratory instrument.

35

Fig. 1.1

] MName the instrumenl, and state its use.

MName:
Use: e S
12]
(ii)  State the reading shown in Fig. 1.1.
i1
(ki)  Gave any one precaution that should be taken when using this
instrument.
1]
[Total: 4]
S5 M7
Scanned by CamScanner
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3
: Fig. 2.1 shows a velocity -tine graph Tor a ball which was rolled up a

wim form slope.
[ e :
] : ] I: e HTH _:. - =
1 EEEm = o -
T T : T
'y 3 h,‘ -
4 : + -0} h'lb,‘ [ 1t
H _' i - I PHAR {
=y . " . ] 1 t ¥ il ™ t-l t !
1 b H : : :
i T
HHH . 1
NN | i - =
aaaagdes : =
T TR TS i |
Fig. 1.1
(i) Determine the distance moved by the ball in § seconds.
distance = (2]
(ii)  State the velocity of the ball afier 8 seconds.
(1]
SOSST N0
[Turn over
Scanned by CamScanner
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4
2 (i)  Determine the displacement of the ball after 10 seconds.
[
{iv)  Calculme the acceleration ol the ball,
acceleration = 2]
[Total: 6]
3 [m) Table 3.1 shows base quantities and their SI units.
Table 3.1
hase quantity 51 unit
length metre
lemperature
| ampere
Complete Table 3.1. (21
(b)  State the S1 unit of
1. volume,
 / density .
2]
[Total: 4]
SOE52 W20
Scanned by CamScanner

Sravef wilh CamBearer

Scanned with CamScanner



Centre Number Candidale Number

5
4 A girl lifts a bucket full of water from a well at a steady speed, using a pulley
as shown in Fig. 4.1.
rope
KF
pulley {pullying force)
bucket
I //
0
Fig. 4.1
The mass of the bucket and the water is 15 kg. The force, F, applied by the girl
is 160 M.

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

weight = N 21
(b)  The bucket is raised through a height of 6 m.

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

(1]

SIS N201T
|Turn over
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__ Cenire Nymber _ Condidile Number

4 (i Caleulue the work dose by the girl,

work dome = J (2]
[Total: 5]

5 (a) State Mewton's third Low of Motion.

(]

(b Fig. 5.1 shows a uniform bar of length 10 m in equilibrium.

TS TT LTSI S AT TS LLT LA TS TSI TS SIS

Caleulate the

{i} weight. W, of the bar

e 12]
{if)  force, Y, which the pivol exerts on the bar.
e (1]
[Total: 4]

MI5T N201T
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b (a)  Define the term pressure.

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

(The density of water is | 000 kg/m’ and g = 10 ms 7).

Fig. 6.1

Calculate the pressure of the gas if atmospheric pressure is

1.01 x 10° Pa.

[3]
[Total: 4]
0550 NI
[Turn over
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8
7 A balloon was rubbed against a wall and it became negatively charged as shown
in Fig. 7.1,
F's
.
s
.
4
-
+
+*
baloon
+
WALL
Fig. 7.1
(a)  Draw on Fig. 7.1 the electric field line pattern between the balloon and

by (D) Explain, in terms of movement of electrons, how the wall and
the balloon become charged.

i

(i)  Give a reason why the balloon would stick to the wall,

[1]

(iii)  Explun why the balloon would drop afier a short time.

[1]
[Total: 5]
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9

8 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 oul.

A B
Fig, 8.1
() (@) Draw two arrows to show the directions of the forces of
interaction berween the twe currents. [1]

(ii)  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).

1.

r B
[2]
[Total: 4
SO552 M201T
[Turn over
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9 (n)  Explain the term thermionic emission.

e —

==

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

X X X X X X

glecron X X A X 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 2% Xx

Fig. .1

(i)

Scanned by CamScanner

magnetic field
into the plane of

the paper
4

X
X

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

SOR8 MIOIT
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11
9 ih) Table. 9.1 shows vilues of colour codes of carbon resistors
Tahle 9.1

- _ Black
1 Brown

|2 _Red
3
e
5 Cireen
- Bluc
1 Vigket
B CGirey
g White

Fig. 9.2 shows a colour coded carbon resistor.
Ist 2nd Ind drd bands

— e
\
i \
BLUE
RED
Fig. 9.2

Determine the value of the resistance of the resistor.

2]
[Total: 4]
10 (a) Fig. 10.1 shows a logic gale.
A
Q
B
Fig. 10.1
(i) Name the logic gate.
(1l
04572 N0 17
[Turn over
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12

10 (s} (i) Construct its ruth table.

[2]
(b)  Fig. 10.2 shows a circuit diagram which functions as a logic gate. The
switches function as inputs and the bulb is the output
fil
Q
P4 e
A B
Fig. 10.2
i Complete the truth table in Table 10.1.
Table 10.1
A B Q
0 0
0 1
| 0
1 1
|
(i)  Name a logic gate which functions as the circuit. .
[1]
[Total: 5]

WEE2 NI T
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13

Section B
Answer amy twe quesTions from this section

I (a)  Fig. 11.1 shows a car ravelling a1 20 m's on a level road. [t has 10
overcome a total resistive force of 400 N,

J'I’-I”_\ driving force

e S ) o

Fig. 11.1

(i) State the value of the driving force produced by the engine
in order o maintain a steadv speed of 20 ms.

[1]

(i) Swmmufmﬁmivcfmcumﬁngmlhtm.
1.

5

[2]

L LR RN
[Turn over
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14
1T (b}  While travelling on the level rond at 20 m/s. the car then decelerates
uniformly to rest in 505, The mass of the car is | 000 kg.

i) Calculate the deceleration of the car.

deceleration = 2]

{ii)  Determine the retarding force on the car.

retarding force = (1

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

(]

{e) 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 5 and
the mass decreased by 0.002 kg.

(i) State one assumption necessary in order to calculate the :
latent heat of vaporisation of water, -

(1]

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

(]

34T NI
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15

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

energy supplied = 2]
(i¥)  Hence, calculate the specific latent heat of vaporisation of water.

latent heat of vaporisation = [2]
i¥) Give a reason why the value calculated in part (iv) is greater than
the actual one.
it
(vi)  Give a reason why water is used as a coolant in car radiators.
[l
[Total: 15]
0557 N201T
[Turn over
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16

12 {a) () (Gamma rays, ultra-violet rays and X-rays are components of the
electromagnelic Spectrum.
1. U:t:h:mnpun:mnnmﬁrndﬂnrimminsmwlmgm

2. State one usc of each component.

3. (iive one danpger associated with over exposure 1o X-rays.

5]
(i)  Distinguish berween real and virmal images.

(2]

H0557 M301T
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17

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

(3]
Fig. 12.1 shows an electrical cirewit.
Fig. 12.1
. Determine the effective resistance in the circuit.
effective resistance =
WAL MI0NT
[Turn over
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12 (b)

(ip 2 Calculate the potential difference across the 15 52

TES 15107,

potential difference = 5]

[Total: 15]
13 Fig. 13.1 shows a simple transformer.
o
i
input Vj = 240V C v
)
I secondary
1 coil core coil
1000mrns (200 turms)
Fig. 13.1
t.} [“ Il’ﬂl:ll.:lﬂ"1 with a rEas0n, the ype of transformer shown,
[2]
503872 N201 7
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19

13 (a) (i) State a suitable material for making the core of the transformer.

(iil)  Calculate the output voltage of the transformer if it is 100%
efficient.

voltage = [2]

(iv)  State any two causes of encrgy losses in a real transformer.

2.

[2]
(v}  State any two ways of reducing the energy losses.
1.
2.
[2)
(b) Fig. 13.2 represents an alarm system.
door open |
| sensor | closed 0 | P C D .
- Q alarm
Tght | Light!
_EF_ dark 0
Fig. 13.2
(i)  Identify the component Q.
(]
I3 N201T
[Turn over
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13 (b) (i) State two conditions necessary for the alarm to sound.

2.
(2]
(iii) Complete the truth table for the alarm system in Fig. 13.2 with a
NOT gate at P.
A B C D
0 0
0 1
1 0
1 1
' [2]
(iv)  Deduce the cffect of putting the NOT gate at P.
[1]
[Total: 15)

JERT NE0MT
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2
(i)  icrometer (screw gaupe)  Cladk P LrowaeNE ¢

lum:asurcﬁmlﬂlmullumw releck Qoo jn.ma&

(ii) 8.5+ 0.36 mm=8.86 mm (1]

(i)  wipe the ends of spindle and anvil/note the zero error (add or subtract)  [1]
UL M [okehed 4p coneidy ewer Fah‘r.n:.-n .

2 (1) distance - Area undergraph ‘
] -;-ui:?}.jm' [IT
iy v = -1.28ms™ [1]
(i) displacement = DI‘n]' [1]
(iv) n-nwml-hdji— l(—uﬂnu“ rejeck T Gia [“,MAEJ
3 (a)
%nscquum;,r S1 unit &
emperatiure kelw
e mf_;:_!;e fejech sIJ,,.mh-
by 1. Volume - m -
2. density - kgm? M MJ} 121
4 @ W -mﬂlmm;-uuw 2]
(b) (i)  Gravitational potential energy mn
i) w= 64 1 160x6 (1:=9601(1) o,&LeT 2]
5 [a) Newion's 3™ law Pr e mnr.i temc o awe n."\.ma} qﬁﬂ(
_ Ot Eqruh'-.ll
(b] (1 Wox2=400x % II {:.htk-"-n.ﬁ'if_. = owbhcledcw Vil
W =200 %3=600N 2]
(i) Y=400+600N 7 1000N i
Mo ervor Corried .Foumfcl‘_
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- Fuil®
(1)  Force per unil area Presgwre = TEoL® o

¢ sy dtfmed )
& ('jﬂ e

Erlar.
el B e Liguid pressws @0

= 100D x10x05+10ix10°Pa 'fn Adichiba ®

v' . Il
5000+ 101 000°(© S U ©

]

= 106000Pa (1) © |m15§=&j fejeck hamglmwﬁ
/.F 4 - ?j‘n

(a)

» @2l
\aca Mgos. * N““ i
Y] electrons are tronsferred from the wall Lo the balloon

I
{iiy  unhke dmrguw/ Mol Get) =we otk I
(1]

(i) charges pevtralise .\‘,p,m,
1

8 (ay (i) = & - >
Pe—- s

i1

(ii)  magnetic feld

increase size of current; reduce the distance hetween the ¢
L

urrenly Coas f::|1:.J Cq.-.ﬁ...h-i

(b}
il
o (a) Emission of elcctrons from a hot ﬁﬂ I'Fl \nm‘r
(k) (D)
e
'
| ]
i 2l
gy oy
| () 26002 rekedd oyt
. wdla WTR-5
o=——9
| A
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10 (a) (i) NOR(gate) (1)

(i) b i o\
0 ] ]
I 0 0
L0 " . S
= 1 D
[2
(k) (i)
A B Q
0 0 0
0 ] 0
| [1] 0
I ] |
[1]
(i)  AND (gate) [1]
Il (@ (@ 400N (1}
()  friction; e resistance | drugy force 2]
' v=u [0=20
() S 1] am= : —-ﬁ“—:f-ﬂ.-im!:’ P | [2]
deceleration = 0.4 m/s*
or deceleration= &Eiﬂﬂmf . rejeck - et
0 . ¥ LS Y

ity F = ma = (Iﬂuﬂ:ﬂ_':j}-dl}nﬂ (1) akep -Lqur:-[iﬂ"
(wi)  Gravitational force increases the resultant
force/ Aw Fq_ ﬂ«iﬂgﬂ o e,
(&) ()  Hest supplied = Hent absrbed"

(by heater)  (by water) I e head oy, l
(i} Ei"&h [t

(i) Q=40x120(1;=4800] }

12}
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5

) Q = ml443w1 0.002xL; - [2]
= L=24000000kg [ 2 4 X1V J‘;”‘j /9-,4‘1?5'”%"’1("?

(v)  Energy supplied is greater than energy absorbed/There are energy losses. [1]

(vi)  Water has a high specific heat capacity/AW 1]
12 (a) (1) 1. Gamma . X-rays - uv_ [1]
2. Gamma - detoeiduakeows . i e =
Pran, o - detect thickness e liced purfEn
- Mn\hﬂuﬁj ':["u"“"":]‘“;:l O el -a:'_:_l.."-i
- sterilisalion etc - e ==
Woaaping
X-rays - radiography | oo becd Frtaatares ,"lme;n-J
- ﬂlllllﬁjmﬂ E!. i max
uv - vitamin [} manufacture/sun.
- fluorescent plants  Plofrepetesisns i
li max
th;l_thr::;tmgqﬁ iy Fedme waokey
3. X-ray exposure - sterilisation | in&.rhl."#sj :
R o T e L [
tu.-..l— w\p.pr_, iy -u#k-lé{\mau\ - L..,_uf_,rhri m Mﬂﬂ%g (AT
(i)  real can l:rl.- formed on the screenjvirtual canno [2)
'-;:Ihﬂ- Jhﬂﬂn-ﬁ\u . H.mlg, ewb Covmoh am on wiehmasl
by () correct skeich 3]
(::.E? 1s[FB0 _ 10X IS (3
i k] - e |
iy 1. RT =50+ 0el =119 o+ 15 [3}
=5+ b 0O
2. V=23 = w2 O
; 11
sy Gy Aesn g 2]
! oML ones LA ¥  Cisve §
)) q 5 i l =
|

| | Cross\ay UmeS

.' Pecsblem Qaject Cro>t3 ———

| Al rtchen.
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(a) (i) step down (1))
less tums in secondary coil/more lums on primary [1]
() (soft) iron (1]

(1)
o Ve 200 200 240
i :

=  Vo=48V (1) 2]
(iv)  Eddy :tu‘rtmsgnss nf.ﬁeld Iinesr mﬁk::;h-_. f-ie.lci Lickw ,’ Flan Lithan
Keststonheatios cffect Bf cumrent | mh% fek o [Max2 " ~ 2] o
":jblnlhh!. LaSs | Lan tﬁg'l![i
V) Anytwo U2 WA cker  wiitemh | wied @ils sre on [2]

U‘é{" Ve corduckar - MR W Ha ok
by (i) AND (gate) “{Il LH‘:'"“"'L' Lare b e cocls clate bo -i..l..}u... o Hay *

(i) (door) ofen: light (on) 2]
(nii)
C D
1 0
1 I
0 l
0 0
2]
(iv)  door closed (light on) (1eadennan, imu{l}./
(1]
CLN-‘- L -E'l:"ﬂ L ale e wnel Euuw;_\
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Section A
Answer all questions from this section.
1 (8) (i)  Define density.

U]

(b)  Fig 1.1 shows apparatus used to measure the densities of an iregular
stone and cork.

Fig. 1.1
The mass of the stone is 20 g and the mass of the cork is § g.
Determine the density of the T
"® sone,
]
Scanned by CamScanner
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! ™ (b cork

2]

1 (a)  Sue the equation relating efficiency 1o mechanical advantage and
velacity mtio.

0

(b} A block and mckle system of 5 pulleys is used 1o raise o load of 500 N
;- ww-ﬂﬁdhn The work done against friction is
Calculste the

i work done in raising the load,

4 0

(il work done by the effon,

-y i

[Turn over
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1 () i) efficiency of the sysem.

2]
3 ) @ Usethe kinetic
s theary of matier 1o describe the movement of
. solid,
1 liquid,
L oms
13
() Explain why the
“?_'h__“lﬁﬁh“ﬁu
12
4 (a)  Sute Boyle's Law.
.12l
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5

4 (B) A sea-diver is working under water at 5 pressure
where the is

2.0 atmospheres. n.nh-ﬁ.ue':u.uu--u

0.5 cm’ in volume, Al the surface the pressure is 1.0 atmosphere.

mhﬁ—ﬂ'h
ot bubble when it reaches the surface of

2]
(€)  Explain why the air bubbles move upwards from the bottom of water,
i
$§  (a)  Armange the following electromagnetic in increasing
[2)
(b)  State any three properties of electromagnetic waves.
" .
r 3
3]
g Nl
[Turn over
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6  Fighl shows wavefronts, A-K, for s wave moving in air.

il

ik

K

165 m

Figé.l

(s)  Calculste the wavelength of the wave.

(b)  Calculate, the speed of the wave, given that 0.5 seconds ago wavefront K

Hiﬁpﬂﬁlwh.ﬁ.‘

{¢) Deduce s name for the wave.

icanned by CamScanner
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8 (8)  Define thermionic emission.

(b)  Explain how an cutput is produced on the screen.

[2]
(€} Describe how an electron gun works.
2]
L= ST
[Tarn over
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Section B
mmhmﬂ#m

9 () @M  Define the term momenfum.
("

(i) State Newton's third law and identify any two practical situations
where it is applicable.

(31
40 kg is the ground by a horizontal
O Do t iuon the opposag fece s ON.
Calculate the acceleration of the siedge.

|
!

13

A Nan

Scanned by CamScanner

Seanned with CaTScarnee

Scanned with CamScanner

Scanned with CamScanner



__ Conre Number _ Candidaic Number

L) k) () Calculate the momentum of &

! car of mass | 200 kg moving with a velocity of 30 ms™',

2]

i lowry of mass 3 000 kg moving with a velocity of 30 ms™".

(2]
(i)  State and explain which of the two vehicles roquires a greater
force to stop it.
2
|12 N
[Turm over
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| 9 (&) (0  Swie Hooke's Law.

121

()  Fig 9.1 shown a force extension graph of two springs.

o r | 1:'*#---

:EHE

Fig. 9.1

Explain why spring B is casier o stretch than spring A,

[
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(i)

L

(i)

(i)

Scanned by CamScanner
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13

When a foree of BN is applied on both springs, spring B reaches
its limit of proportionality but spring A does nol.

Explain how Fig. 9.1 shows this.

State the principic of moments

(1]

Fig.9.2 shows a car whose door is closed.

A car dnver is aboul 1o push the door open from inside.

State with 4 reason which of the two points A or B will enable
the driver 1o open the door with least force.

2]

Sransed with CawScannar
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10 () (M  Define abeam. I'

()  Describe the advantages of using & hollow cylindrical beam OVEr
a solid cylindrical beam.

(i)  State and explain twa advantages of using trusses over simple i
beamns.

6]

(b)  Fig.10.1 shows a roof russ.
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L (c) rﬁ-lﬂlﬂnnlmﬂmnfhﬂmnflﬂl;ﬂdlm

bearm

% reinforced rods
g ]

flat floor beam
' L]
|
remnforced
sl balcony beam
It
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.

14
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16

w @ M Use a labelled diagram wo illustrate & losded cantilever.

(il)  On the diagram in (i) show regions under compression and

regions under 1EATION USING ATOWS.
(i) Indicate the neutral layer using » dotted line. (6)
11 (w) isti between transverse and
D-.Mﬂ.ﬁ_ waves and longitudinal waves, and give
i
i
I
[4]
I
A N
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challow waler into
IHM_#..-H#HIM
ﬁuﬂ!‘
shallow walet
boundary
decp waler |

Fig11.1
Complete Fig.11.1 hﬁwhﬂ;lﬁluﬂﬂurhhp
water.

Deduce what happens 1o the speed, direction of travel and
il
::‘# h?-hﬂwtnmm

L. speed of waves
2 mﬂm
3 vavelengh

-—\.\\

ﬂ-n‘“

Scansad with CarSoznner
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Fig.112
Deduce, with » reason, whether g
of the pond, if the child hits the the ball will resch the other side

poducing water waves, oo uously with astick

3]

A ship transmits sound signal of frequency 30 kHz 10 the seabed. The

sigrals take 2.5 seconds to be recovered by a ship detector afler
el

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

l.  wavelength of the sound used,

aeza? K

I'.l".|

Scansad with CarSoznner

Scanned with CamScannar

Scanned with CamScanner

——

—— AR e R



2. depthof the sea bed.

11 (d) @) Suggest, with a reason, whether the sound used was detected
using human ears.

12 A radio active nucleus is denoted by the symibol ‘:z'w.

(a)  State the number of protons and neutrons in the radicactive nucleus.

profons

neutsons 2

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

gll = X+ = —particle

X = Y + P- particle
Y = I 4 gammaemission

Deduce the nuclides X, Y and Z.
X

Y

Z 6]
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20

{¢)  Suggest why « — particles are considered better ionisers of gas than
=

Bl
12 (d) The average count rate of an & — particle emitter is 256 per second.
Calculate the average count rate 20 days later if the half life is 5§ days.
(¢} State any three uses of radioactive isctopes.
[
3
i
31
() Explain the terms
M  rondom,
3 w0
Scanned by CamScanner
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(i)  spontaneous,

(iii)  acrivity.

(3]
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AN
ﬂ( "T;&’_..;.hj i~ J{uJF
frecer®

@ Hu.r'l-J

1 (a) hlhmp:rumtmwlp-mfgtﬂmd:ﬁmd 1]
. . -#9"; (b . - A Conedl u 2]

ST wad® ) () 1,3 glem) J_F

correik o “?{*‘mﬁ' /g.nf.-i: ]_.. (J‘“’"" )

2 5 # I.’.r’:-!. .
@) (s0-3%) J 3 P (]
03 glem? 0¥ comred unif (1)
[Total: 5]
2 (a)  Efficiency = -m- x 1 4]
2 (< 10006)) e
) (i) workdone = 5mux1nm{

. 10000 Aeupt A duuereds [

) o eols 101407 okl o
- (i) 200In20m——so00r vk e 3 1]

® p T S Ny )
i) Effciency = 2 sie09 ooen U, )
ech ) \j':: 14000 | T

E = - 7 < qﬁ?ﬂ/ﬁ'ﬂﬁ [
[Total:5]

@ (a) (i) 1. Particles (molecules) vibrate about their fixed H-..r
pm“m -rt.r.t,l‘ il P#|J
Prrclts FudC et esch o
2. Liquid particles move within the liquid (from one place
to another). )«
m-‘-"‘-’-"" .

3. Gias particles move tﬂ}t;h speed)in all directions Ml [3]

(i)  Heat is generated due to friction / temperature of air
increases in the type; kinclic energics of panticles increases;
resulting in more collisions. [«

; " [3 max 2)
-ﬂ- =
4 (a) F:-F - nnmUP'.‘H'n = PV prmdﬂ(th:nnn&:.m;c)unpmm
mmrmm;‘f’d'fmn Untwﬂ""’;r [2]
- b - 5
® Ve o L EE 0w fie - )
(c)  The density of bubble (air) is less than that of water/ AW ]
5 (a)  radio waves, visible light, ultra-violet X-rays, 2]
all f~ (9 2 (1)
! All )
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(b)

()

(b)

()

()
(b}
()

(a)
(b)

(c) -

(a)

3

“l‘_ﬁ_‘j..-l Lt

- Same speed (3 x 10° ms~) in a vacuum; Ju”

La%h. Ml e s WOLE Gael

- Canbe reflected; refracted; polarized; €737 ../ mat [3]

= oot alf preravedt
= a‘-—;.ru‘&l}l-q . Et,m--“'- vt
1

1
1= 3 [1]
= 165m; -
1 . 165 Irh s .I'Il'-
i (EJIE &0 e o
= 330m/s; (1]
Sound waves; (1]
- concentric circles round the wire with anticlockwise direction  [1]
s, el o M
- Upper side North lower side South  ¢—_F [t
() 460N g’ (3
5
Giy - Increase number of tums (1]
£ H:_-,a'-.-l"mmt ]
Increase area of coil/ thickness of coil [1]
Elﬁmnﬂlﬁmm from a metal when Inuod\mrﬁnmlyj [
electrons hit' strike screen |
screen produces light/ fluoresces | 12]
- heated metal cathode emits electrons ; [
& clectrons collimated by the anode | (]
- clectron le anode {tve) 1
" '_J:J: ﬂ':tn}-m:-fi %‘Iy"ﬁl *"‘W‘L 2 [”m[ 2]]
() Product of mas and velocity [f= i luvms chenist (1]
y davh afpues bodap bodal cuh e cpud of oppuk furi e bodl
a el o s igel | o e
Boxer punching a bag [1]
Man seated on & chair * [
. b mon; 0
- e i e & 1
—'t?n.rh-'l- ) tﬁ?\m [Max ¥]2.
(i) Resultant = 250N - 80wt
o 170N [1]
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. ®)
£ phbudis Lo "
S A
ot ©

LT
(d)
10 (@}

ey

o = Fn f S : U
= 425ms) Jeg Nhy™ _ 0
M L (F‘= m\')

- IEIJ-BJ!.;: 30 ms™! . i1
= 36000kgms™? [1]

2. (p= mV) |
= 3000jx 30 ms™ (]
= 90000 kgms™ 0

N
(i)  Lomy;feven though objects are moving with same speed) their

e murmunummm_t:p:ndu:rnmlmaLI::n-_-,rhu.un:uw:r'mn1~;:l s et [2],

L;.,J-.i..-l'«!" 1= i
(i) If the elastic limit is not exceeded ‘extension is direc

proportional to the force applied [ F = ko R
(ii)  two forces values with Fy > Fg for the same extension,

R two extension values with eg >3, for the same force | [1]

gre gl Corrapastic— *'3' =p risy E_,ﬂi}nr-ll-l;-i'ﬂr:u-hf'ih
(iif) 'that A is a straight line and B is not OR gradient constant

in A but not in B A/W 1

s |

] Mﬂmﬂmﬁmméptmmkaumm 4
(i) mmdid::ufbi;wm&mﬂuhingﬁphm 2]

r--nT'.J:' & it ag f’+1"l.ri.--'-i’““1

(i) m-u{%mmmm [

(id) !-[nlhw beam lm greater strength to mass ratio; hollow beam 2w (2
“mw*-“&? I"‘"1;-:1"1; I:nllnw beam. il (2]
(iii)  Truss has greater strength to mass ratio; unnecessary material
is removed
= TriSge s avt bt € conomide  Pae be o g

D Trasies dghimk firs wall

=

Truss is made up of triangular shapes; this makes the structure
rigid and stable. i snngt.  [3]

cesiils s ok ermpresion
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it AC
(b) Hﬂnhqin compression: -48); DE; DF =, 47> S
Member in tension: BC so ' i (4]
(€)  Top of balcony is under tension;
bottom of floor under tension; :
steel is strong in tension; [rs 5} desier ‘
prevents (reduces) collapse of structure due toflensle forcesf AW; 4]
(d) v
e
cantilever (]
support [1]
N load { [1]
¢wy  Area of compression m
~ Area of tension ]
(77 Neutral buyer foge 1]
-alfept rgtmtak ot ";:]r**l' i le F ~ruvs
(ay - transverse wave — vibrations are at right angles to the direction
ol travel /AW; (1]
e.g. water waves' waves in strings/ electromagnetic waves [1)
longitudinal waves — vibrations parallel to the direction of travel [1]
of wave/ AW; e.g. sound waves; [
imﬂr” desr
) (@ - 7 wave fronts scparated, (1]
- = ray bend away from normal; 1]
¢ ray perpendicular to wave fronts; n
i) 1L Speed - increase; - 1]
2, direction of travel - not changed; 1]
3. wavelength - increase; (1]

(c)  Will not reach; ball will move up and down about same place;
waves do not transmit materials of the medium: 31
ffdui Glol glyea pu wmt
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(d)

(a)

(b)

{c)

(d)

(e)

(f)

Adﬂpfj 'F’G‘Eﬁ-ﬂ..
B L A m = ;ﬂ =004m ok, 12
= |
2 24 ve; / e " [1]
a = Ty IR= 1500m 2]
{ii."llt’im'u-f-l'vllzit]mu:l.m:ﬂ.r;f.-..*""*-t-"""']"“"""'”l [1]
; Its frequency is not audible to human Hri;",r*"r b sl 1)
ff-_i].'ﬂ{' .51 N RN a——— H-""J.?"""Tj E-'-f'tm
@ 92
@ 196 12
T T
pasel =
(i) *30y tracer ¥ [2]
—
[ml:l Z - 2]
- particles have a much greater mass [1]
o - particles have a much greater charge [1]
- particles are slower moving producing more ionsfcm) [1]
20days = 4 half lives [1)
256 [ e g w2 (.
s 1 > > 2 } [
Ans = lﬁ{cuum}léewnd Fecegh 3; _ : [
. bon dating ;51{”‘1*5“_}11.-. ;GabfaﬁnJ Aoy 1
- radio .y etk o Ij
- o T i s "
) - cannotbe predictedfwhere, how and When it can start.  [1]
() - (Quﬂmm}mmummlumnﬁmdbymm
" (
b be £
(iii) - dﬂ:ayrﬂ:lg'tﬂrr&mpginh;-e H;-nwnw':i::dic
' [1]
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C
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ZIMBABWE SCHOOL EXAMINATIONS COUNCIL
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PHYSICS 4023/2
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Candidates answer on the question paper.
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Allow candidates § minutes to count pages before the exumination.
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Candidate Number

Candidate Name — G e — _-)
(- 2
Section A
Anywer all questions from this section
g. The cyclist accelerates from rest

i icycle is 90 k
I (&) The total mass of a cyclist and the bicycle is
withachiﬁugfmc:uf]]iﬁlgﬂﬂﬂﬁﬂﬂﬂﬂﬂlfﬂﬁﬂﬂ

Calculate the acceleration.

f30N.

(3]
(b) Stale any tweo factors that affect the size of the frictional force in (a).

[2]

LT M3
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Centre Number Candidate Number

(

3
2 (=) Di&ﬁnglﬂshhﬁamndhph:mﬂmanddm:.
1]
(bl l'ilJ-lﬂmm:ammmhdm:mingh:iniwhiﬂ:dmmdltamum
gpeed of 10 m/s.
,
£
'S
&
L
D' r
; ¥
! i
R S +B
. »
= k’
4 T
*—-—h-*r
C
Fig. 2.1
(i)  State the velocity at B and velocity at D.
velocity at B
velocity at D
12]
() Explain why the stone in Fig, 2.1 is accelerating,
2]
40107 HDRIE
[Turn over
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Candidate Name Centre Mumber Candidate Number

3. (m) State any two reasons why concrete dam walls are usually arch shaped.

i€

{b) Suggest any three environmental hazards associated with dam construction.

i3]
4. (a) Fig 4.1 shows a liquid being heated.
)
Fig. 4.1
Draw arrows 1o show convection currents on Figd.1. [
(b) Explain how convection currents are produced when a liquid is heated.
i2l

ST MIDEY
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Candidate Name Centre Number Candidate Number
5
(¢) Describe heat transfer by conduction.
[2]
5. (a) Define specific latent heat.
2]
(b) Calculate the amount of heat required to melt 80 g of ice at 0 °C.
[specific latent heat of fusion of ice = 330 I/g]
£
heat required = I
2]
() State the effect of impurities on the melting point of ice.
]
S020T MR
[Tura aver
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Candidate Number

ber
Candidate Name Centre Num )
( ]
& 0 I“mtmamnmﬂwwwruhhingitunllliu:tufnlnm
State the type of charge on the cloth.
i1
(b) Deseribe how the rod became charged.
121
(¢) The charged rod was brought close to small pieces of paper.
Explain why the pieces of paper were attracted to the rod.
2] !;‘
7. (a) State any one limitation of Ohm's law.
[1]
(b) St:tnhlnlﬂchu‘lﬂmilﬁnmrutﬁhmmhmp_
2]
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Candidate Mame Centre Number Candidate Kum

(¢) A 3 resistor is connected toa 1.3 V sapply. Calculate the amount of current
pessing through the resistor,

(2]
8. (a) Two atoms of mass numbers 20 and 21 have a proton number of 10.
. (i)  State the name given lo the atoms.
L)
(i) Determine the number of newtrons m the atom of mass number 21.
(1]
(b} A radioactive sample has a massof 10 g and a half-life of 5 days.
ra Calculate the number of days taken for the sample 1o decay t0 1.25 g,

(3]

02332 MI019 T
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(_ 8
Section B

Answer any three questions from this section.

9, (a) (i) State the SIunit of density.

(i) Describe how the density of a regular object is measured.

[

(ii{) Explain why ice [loats on waler.

K}

IV Mvie
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9
(b) Fig. 9.1 shows a velocity-time graph of a body in motion.

-
velocity
(m/s)
12¢
E--
@ 4
} . —

time (5)
Fig. 9.1

{iy Define acceleration.

=

()

(i) alculate the distance covered in 10 seconds.

(3]

401/2 HIOI¥
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> Candidate Number
Cundidate Name Centre Mumber

10

(lif) Determine the acceleration between 4 seconds and 10 seconds.

2}

(¢) (i) State the conditions for an object to experience free fall.

)

[2]
(i) Describe how a falling body attains terminal velocity.

[4]

(ilf) Suggest good experimental techniques 10 be observed duri iment 10
mmlmyﬂm#mwim;ﬂmﬂm

L T
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C )

11

16. (a) Fig. 10.1 shows a pulley system used 1o lift a load of mass 20 kg with an effort of
95 M.

zzz

pulley B—] effort 95N

20 kg

Fig .10.1

(i) Name a single pulley that has the same velocity ratio as the pulley system
in Fig. 10.1.

[1]
(ii) State the purpose of pulley A.
[1]
MARANGE (UMC] HIGH SCHOOL
. THEDEPUTY HEAD
Ait2 1 vov a8
FRIVATE BAG P 7047, MUTARE
CELL: 0P bt 525 f 4
SO MZR

[Turn over
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12

2]

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

2)

(b) Water in a river flows over a ¢lifl 70 m high,
(i) Calculate the change in gravitational potential energy of each kilogram of the
waler.

[g=10ms ")

2]

#1333 W3S

- R0 W -.' L R TR Rl TR
Sravef wilh CamBearer
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13

(i) E;f‘t;lmimﬂl:apwdalumthllﬂnmmufthl: water hits the bottom of the
cliff.

-] [
(ilf) State the assumption made in ().

P

(1]
(¢) (i) Name two methods of welding.

2

(2]

P (i) State any two safety precautions taken during welding.

‘ 1
2

[2]

(i) Giive a reason for cleaning metal surfaces before welding.
(1]
a [Turn over
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Candidate N
e >
4
(iw) Mﬁ?ﬁimeﬂH.lmﬂindnfjuiniuaup:imrmnmwm
motherboard.
Method
Reasons
1
2
[3]
Il (%) () State what happens to electromagnetic waves when they
1.change medium, B
2. pass through a magnetic field.
[2]
(ii) State any two uses of visible light.
(21
(iif) Explain why the frequency of ultra violet light is greater than that of &

w48 g e

microwaves,

AT M2

Searwed wilh CamnSeare
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15

() () Define a wavefrony,

[t

(ii) Skeich a diagram showing straight wavefronts for a waler wave passing
normally from shallow end 1o deep end.

[3]

(iii) Srate two characteristics of a wave which will change if the water in (ii) passes
q the boundary al an angle.

[21

400077 MDY
[Turn over
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16
(¢) Temperature measurement involves two fixed points.
(i) Definc the

1. lower fixed point,

2]

2. upper fixed point.

(21

(ii) The length of & mercury un-ﬁdinlumumuerismmmltmpuintuﬂ
110 mm at steam point.
Cmmmummﬂmpmpmﬂsm?ﬂmkmﬂmfmnm.

(31

. melting point of carbon dioxide.
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17
12. (a) (D Dﬂﬂﬁb:hnw:lmh'im}rmyhuudm

l.ﬂﬂkﬂﬂmtm

[ T e

2. d‘m'liﬂﬂiulmm

[4]
. (i) Explain why an electric current can be used to separate iron from copper.

2]
(b) (i) State two differences between the magnetic properties of iron and s1eel.

_iron ] steel

[4]

(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.

[2]
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18
{¢) Inhousehold circuits, several componenis are connected across 1Wo common puints,
(i} Suggest iwo advaniages of connecting the components in this way.

2
2]
(§) State two dangers of electricity. Fﬁ
1.
12]
(iii) iqugﬁuuuiuhhmingﬁnfm to be used on an appliance rated 800 W,
[3] ~
(iv) Etphinwﬁrtheﬂuemﬂnhnmmudmtheliwwhe. :
(1]
— '}
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(a) Resulant f; -
orce {13‘15-3!1]‘@" £l
= 105N j
ﬁ‘ml!rﬂ“ﬂﬂ o Iarc#
Mass {

l,{..l-j]. #H'ﬂ_l"t li-:'rﬂ'l
- 1080, g @ e

I —

00 kg !
Crerech sk
= L17 ms~? (Sesigefiy) —H
T hLagt  ateept H,r (3]
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(a) %%;I:;Emmudmm“hllndmm i & scalar ;"EIJPJJ liofe- 10 b o
quan stance 15 any length covered by a moving object whilst — R
J,-ﬂwm |sj ﬂf.gce covered in a specific dircction. I
o (
() () Velocity g st $99° S¥pPing damchong
ll..r“ m's due south / downwards / in the negative direction. —L,)
ity at
10'm/s duc North/upwards/in the positive direction —1(
: T0aT [2]
(i) Mafmﬂ Uy
Cbaging g 2]
_,IJ-.--:.-I'
(a) I{_Dmnbul-: force w embarkment iy - el d"*.-_]“"é arcla s iw
2 Com:mﬁs strang in compression []
(o 4 T d*l:l"-a (1 [t:-.J:r----,Fti';ul.'-l - E|II 2]
(b) - flooding up and down stream —
- displacement of hm'n:n md mlmih i
- damage of ecosys —l
iz Sy Eier.l' _—
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(a)

(b)

(c)

{a)

(b)

{c)

(@)

(b}

(e)

()

gk STy

- ot least two arrow and correct directions;

o ok e

e

i T
- heated U expand/become less dense and rise; — @

- cold and dense pa:ilg?ﬁ:uk to the battam;
1'l.ﬁll'

ok “poineld past 4

— 0

- particles nur.l’rln;‘iéhm same gain cnergy and vjhm(mnmh.-ﬂ 1

= pass encrgy to neighbouring particles; —3f
W, ot

Amount of heat required hmﬂl:ﬂflﬂlhmm

mass; [1]  Becept |
at constant temperature; [I] — g1

Q“mt;/

Q=80gx 30N 1] —— LI

Q=264005 11 — 0|

lowers/decreases/reduces; 1 — lBl

positive charge

- | dfveckin - cleebons
mave from cloth to plastic rod  [1]

- negative charge produced as a result nﬁmm uf-:h::lrnm} [

- electrons repelled from paper leaving a positive charge [1]

: au#:ﬂcwm attract [;] ;
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(a)

(b)

(c)

= lemperature must remain nmﬁtﬂm‘{f;’%"ﬂ" b -
ﬂﬂ musst mﬂimm
C':r-*h

= physical conditions (like tensi
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9 @ () kgm e £

kgm . :ﬁ
et -m-"r'* - Il
(i) - measure mass ]
- determine volum ?mnﬂlmu;inmmms} '

- density = Ma

valume J
i3]

(il}) - when water freescs its volume increases
mass remaing the same
fore density = ﬂﬂtm:
vod urne

cuccepd M? ¢ fro 15 st Hom & wmies 2

(b} (i) mntent:f:_tsﬂ_:ni'vm- (i
Joresafo ne mes® o
() DRpREX™1L x W) + +|:=: + 12)(b + a)h

Gpateng  Hre= o Freotef

4 x )+ 5+ 12)(10- 4)

; :w % %{m; {ﬁ}]

= |6+ 48

= el
< 131
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(i) Acceleration= A velocity

A time = Seve of graph

= (12— 14)ms ’
(10— 4) s

= gmrsz
E‘ (
ﬁl.ﬂ ms
1.3 mis' (2 sig. figs)
[2]

© i o SiEnificani-farge-ef air resistance [1]

Objects will fall out with the same acceleralion/acted

upnn by gravity only  [1) B o t

O ida o

. 2
(i) - air msmﬁ wh B f‘% d

F
- scceleration of uh_|:~r:t decreases as : r::ﬂ;? i

- eveniually upward air resistag
p y mffn-‘- e uqu’l.q m::ghl{?t‘ body

- resultant force being mm! object fllis AL constang

- - - 4
(i) Coat object with il to avoid air bubbles, B
Release object near ail surface,

Avoid splashing of oil,
Repeat experiment several times
g and find the average of resulys
2]
i}

#J'fy w1l (ouhes Lﬁ"ﬂj

which is the terminal velocity ety 'H - o
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(1)
(iii)

(iv)

®) (i)

(i)

(1)

T'o change direction of effort. | e

m-izi/z%/ %

“ 200
L1
=21
i
E= ’iff..-‘l
VR !

- efficiency will be greater than 100%% / ( |

APE r:ngh[
=1x10x 70

B~ %ﬂl'ﬂ‘: / I
v =v2 x T00
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[::I {ﬂ = ;I:::I'Emi: Current I I:'l."‘- t:u e
g Ml [ -y 7 coldet 3o der o
= Lafry taelely
— Sput ma’;ﬁnﬁ. R PO X [2]

(i) - wearing googles
- Wear heat proof i
g:..a? ﬂmn}m;g [ eeeppl @ell veats nt
o PRI gy iccpt hebnet "
(iii) To remove impurities/oxide layer / (s +
1]
(iv) - soldering v 'l
-joining at a point (small area) '
- solder conducts electricity

- solder has low melting point
- solder sets/dry quickly s = 4

- does not damage mother board

felene j
3]

; ] \
. (® @ 1-theirspecd changes; /|  Chongt e fenghlh
- they are refracted; f {IWEE- A iyt

max |
2. =,ﬂ|n_-,-arre nat d:ﬂmal!?m in a straight line: 1}
ficAtam g peg 2]

(i) - stimulating retina/enabling vision:
- for photosynthesis in pl:;fs; o

= in photography/taking pi :
max 2 ‘;, f
il EE N LT &J‘Lﬂ"" ?Fﬁ-ﬁdf}

& Fao er 2]

(iii)  + ultra violet has shorter wavelength than microwave/
has longer wavelength; (1] g
-ratio  Speed /€ is greater for ultra vigley € is smaller
wavelength A A

for microwave; 1] - Y
Goma foecod p= Vacwom o€ 17 pEgmeeC o
‘H ﬂﬂp’:&tﬂfﬂl Aoy [IitreeSenT .n':-l-ift) Wﬂr

B
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pu:l:r spacing on :I.T-pmﬂf % f
- ation of wavefronts on one side; [1] —
bagrtensiag [ wnifarm separ 1 one side; [1]

i i:;:;ﬁ-d; 4 w“{#—'ﬁal

Direches Lw-Mer" q;zﬁ..?u Bl ez
(i) f mn Jrebrsskion — 2y :

mwl:nnlh il -
2 [ R Magpe 2

nl

[l

9
& bae yowing M Seime cresh or Jhansbs
(1) ‘Ellm.ﬂmmsall identical points
To i oiniy ok w-J:o ‘:ﬂ:::“?’“ — & n
(ii)
-
o
ﬁﬂwil,yiﬁ*!.
(gt Erw"h rendh ghae e recipes] =ge c;.-:, dosrels

reyeck dreei poudt e
(e) () 1. Temiperature of pure melting ice, [1] ™
' ¢TP /at standard atmospheric pressure; [1] — &1
5 2. Temperature boiling water; at standard — g/
atmospheric pressure [2] fs7P ___ )
E ;
r 'EJ'CJ-M ‘9{5‘;.—'& HII
—_— ' i
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) g _ No-Xo P |
X - X X100, —%

= 70— 10 |
m = 100 ¢ — &-I'
- 0°CI m — M
[3]

(§if) - mercury freezes at —39°C / mercury will be fro
;j_ﬁjfi fﬂ- ty belaw ‘F',;-t.'-t.'-ﬁjlq':ﬂ-ﬂ L;ul'mv'f-lwhtiﬁhﬂ-&"

1. (&) (i) 1. Insert a picce of steel into a solenoid [I] —— @ |

¥ —Eamijm,m{dx} through the solencid [1] —— 61
- - Inserl the magnet into a solenoid and pass alternating

current through the solenoid  [1] — &
- withdraw the magnet slowly (in a west-cast direction) [1] il

[4]
(i) - Aowing clectric current produces a magnetic field m—gn\

sty esgicd g a magnaf (1) | —g3 ¢
B

[2]

B0 D —R Steel
- easily magnetisedand | - difficult to magnetise —
- l'_'_'d:mﬂgnet“mﬁi. — T ‘mm%%ﬂ
e — 07 | - hard magnetc material  [IT 1] Y

magnets - @ = suitable for use in permanent
magnets (1] [1] &
ALY

[4]

(i) - brng the ends of the metal close 10 a known Ermane
magnet [1]f bc. o purenadit 3 ® 8

2]
{e) (i) 1. Each componcnl receives maximum vallage [1] —%
2. Each circuil can be operated indn'p-cndmli:.-' [l]\ ﬁ"'\r‘f
131 12]
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- Q{dﬂcﬁh;r:{tqﬂ; —)
u} 1. El :
e gl Y e
soniye & grogerks (2

(i) El.lrmntll__r 800 W 1] Bl
U0V
|
-ma — (rerar e B
- suitable fuse 54 [1] — 0l
) T [3]

(iv) When fuse hlnws,ﬁ'mcm flows Lo the applisnce ___._.“[_'Zi
e E‘lm..-uﬂ- M (1]

L—*.}Li-\ Lie ofd Lev ?-ﬂﬂu’iﬁJ}Lg - TH A T nlk.scw-u.uh:l
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Table 1.1 is an incomplete table showing basic S| quantities, units and symbols,

Section A

Anvwer all guestions.

Quantity Unit Symbaol

Mass kg

Time Second

Kelvin K
Table 1.1
(a) Complete Tabile 1.1.
(b) A cuboid with dimensions 7 cm, 6 cm, 6 cm has a mass of 500 g.
Caleulate the density of the cuboid,
ANE N33
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(a)

Fig. 2.1 shows a velocity-time graph for a moving body.

velocity
{m/s)

time ()

Fig. 2.1
(i) State what the gradient of the graph in Fig. 2.1 represents.

(]

(i)  Using Fig. 2.1 state how distance covered is obtained.

i

(iii)  The gradient of a graph can be classified as being positive, negative or
zero, State how the gradient of Fig. 2.1 can be classified.

[

[Turn over
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and attains a velocity of 20 m/s in 2 seconds. It

A bod lerates from rest -
" then mya.:;ﬂim this velocity for another 4 seconds, 2 seconds later, it
decelerates uniformly to rest.
Complete Fig. 2.2 to show this motion.
Ll
velocity (m/s) |
i ¥ i 5 . | }
ume (s)
Fig. 1.2
[2]
{a)  Define momeni of a force,
— [

Senrmed i Centraerer
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(b)  Fig. 3.1 shows a spanner being used to tighten a nut.

450 N
- 20 em of
@ - )
Fig, 3.1
Calculate the moment of the force shown in Fig. 3.1.
2]
(e}  State the principle of moments. .
12]
407V N202
[Turn aver
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(a)

(b)

(i)

(i)

State two laws of refraction.

The diagram shows & ray of light moving in different media.

N

= S - N E—

o — i —
—

] glass prism

ray of
light

-

Fig. 4.1
S.:mpluc the path for the ray of light out of the glass prism in Fig.
LE N [3]

Explain why a straight drinking straw appears bent at the surface when

partially immersed in water.

Semrma s Ceedree rer
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(a)

(b)

(e}

(1)

State the type of joint used in wooden roof trusses,

. [1]

List two factors that affect the strength of joints in wooden roof trusses.

Suggest two disadvantages of using wooden raof trusses,

[2]

Fig. 6.1 shows a system of pulleys used to lifi
i et pulleys ift a load of 500 N by an

%

effort 200 M
Nl
load
500 M
Fig. 6.1
AT K
[Turn sver
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(i)  Determine the velocity ratio of the pulley system.

a—r

(i) Sugpest any two ways of improving the efficiency of the pulley
system.

(iliy Calculate the mechanical advantage of the pulley system.

[5]

(#)  Explain what is meant by the term magnificarion,

Semrma s Ceedree rer
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(b)  Fig. 7.1 shows an object, O, placed in front of a human eye.

=

lens

retina

(i)

Fig. 1.1

Complete Fig. 7.1 to show how a real image is formed on the retina,

The object is placed 4 cm from the eye lens and the image is found o
be at 12 cm from the lens.
Calculate the magnification,

(51

[Turn over
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(=)

10

(i) State the unit for electromotive force.

(i) A learner is provided with three identical 1.5 V cells,

Draw an arrangement of the cells to show how the learner can produce a

buttery that supplies the

|. greateste.m.f,

2. highest amount of curmrent.

(iif)  State one other advantage of arranging the cells as in (i) 1.

Semrma s Ceedree rer
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Section B

Answer any three guestions from this section,

(a)  Fig. 9.1 shows an arrangement of how a certain form of energy is produced.

A

&\\ / =g
" :\X 3}{{ xxx:::“":

Fig. 9.1
(i) Name the forrn of energy produced in Fig. 9.1.

(i) State a raw material being fed into the earth at A,

(iii)  State any two uses of this form of energy.

(iv)  Suggest, with a reason, a material used to make the pipes. 6]
(b) ()  Name the device used 1o store electrical energy from solar pancls.

(i)  Statc a way of safely disposing the energy storing device in bii).

(ili)  Name another household gadget that makes use of solar ENETEY.

(iv)  Suggest any twa factors that hinder wide usage of solar panels.

(v)  Estimate the efficiency of solar panels. [6]
i) (i) Define power and state its ST unit.

(i) A car of mass 400 kg is going up an incline, moving al a constanl
speed of 10 ms against a frictional force of 200 N as shown in Fig
9.1

[Turn over
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fa)

(b)

()

(i
(i)
(iii)
]

(ii)

(i)

(iv)

]

12

When the car is at the top of the incline,

calculatz the
(1) change in gravitational potential Encrgy,
(2) work dane against friction,

(3) power generated against friction. [&]

State any twe propertics of a gas,
Explain why the volume of a metal solid inereases when heated.
Give any two reasons why solids have a definite shape

[6]

State a co of ich i
m:;-wmm clectromagnetic waves which is of yse in a solar

G}“anymrﬂmllhlmlngmpperpi;u in 2 solar walter heat
er,

State 4 reason {or coverin COPPET pipes wi
solar water heater, sl With a glass plate i, 5

State any two practical situations whi
heat capacity of water, Which make use of the high spec

fewrned @ Denraerer
Sravef wilh CamBearer
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(i)

13

Fig. 10.1 shows a set sed 1 i
e up used to determine the specific heat capacity

thermometer
\_] P sto 12 V supply
—— e
" 40 W heater
'
— waler
—— bealker
Fig. 10.1

Water of mass 1Kg at 20 °(7 is heated to 26 “( in 10 minutes.

1. Calculate the specific heat capacily of water.

4. Suite any two assumptions made in your caleulation in (1),

3. Suggest ome way of improving the experiment in Fig. 10.1, [E]

11 (@) (i)
(ii)

Siate the lows of reflection.

iigm:l:nln shows an arrangement used 1o investigate the law of

iy bog

of paper

Fig. 11.1

On Fig. 11.1 draw the reflected ray and mark the angle of reflection.

Uii)  Fig 11,2 shows a periscope used to lnok through an object on the other

side of a wall,

40082 M2000
[Turn over
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(b)

(€)

(i)

(i)

(iii)

(i)

14

iETar
—_— ]
N freim
ohject
_—

gm
g
AMIMIMINY

Fig. 11.2

On fig 11.2, complete the path taken by the ray of light from the
object to the observer, [6]

Fig. 11.3 shows a camera.
"-’\—u\_c;h:

len-"'"'H lees

Fig. 11.3

Drraw two rays from the top of the object to show how the

formed on the film mark and label the | miAgE o0 the fitm. image is

Apart from its size, state one other

duprining property of the image formed by

Explain why, when taking phun:.grqﬂ-,! of di : :
necessary 10 move the lens towards (he ﬁlm.ﬁlﬂm objects, it may be[ﬁ]

Complete Fig. 11.4 for the path taken by the ray of light incident on a

glass prism.

fewrned @ Denraerer
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45"
ray of
l:ght‘ -
7
- 45"

Fig. 11.4.

(i)  State one device that makes use of such a prism as in Fig. 11.4.

(iil) A driver may see a “pool of water" on the road before him on a hot
sunny day.
Describe briefly how the "pool of water” is formed on the road.  [§]

12 (a) Fig. 11.1 shows a current carrying conductor.

permanent
permanent magnet

magmet " Al s,

wire
N 5 I S ——
——
\balti:ry

(i State the direction of current along the wire.
(i)  Explain what happens to the wire when switch, S, is closed.

(i)  State and explain what will happen when the battery is replaced by an
AC current. [6]

SOTNT NI
[Turn over
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(b) (i)  State any two factors that affect the magnitude of induced e.m.f.

(ii)  Fig. 12.2 shows an electromagnet.

Soft iron corne

Ammcier

°} =

———money clips

oy

LS

b

[P
-_—

varighle resisio

—<—

Fig. 12.2

Using Fig. 12.2,

I. suggest two ways of increasin
th .
attracted 1o the sofi ron core, & the number of m“ﬂ'ﬂ}’ ':IIPE

2. suggest any material used to
make money ¢l i
Ps used in Fig, 12.2,

(iii)  State any three uses of an electromagnet

(® () Define haif-life, .
(i)  State any three uses of radioactive isotopes
(ii))  The initial mass of Urani |
um-234 |
Calculate the number ﬂfhlif-li\’E:!i: [‘Ifg Et.n}rs
' [6]

Semrma s Cmedree rer
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i1 () (i) AD i
(ii) Wire moves upwards

- A current carrying. conductor induces magnetic field around
- The induced magnctic field interacts with the magnetic field of a
permancnt magnet, an upward force 1s created
max | 1]
(i§i) - the wire oscillates with a frequency equal 1o the frequency of ac,
current
- when current changes direction the force also changes direction; 2]

(b) (i)  strength of magnet

relative molion
numbcr of
area of conl max |2]
(ii) 1. increase current by reducing the resistance of a variable 1]
resision
- reducing the distance between money clips and the sofl iron
core 1]
2 lron 1]
(i) - secunty locks in doors 1]
= relay swilches 1]
- elecinc hell I
- reed swatch I
- speakers 1
max |3}
() (i) -the ume taken for hall the number of particles to decay, 1]
(i) - tracers
- treatment of cancer
- stenilisation
- carbon dating
max [3]
Ggg = "T!.
72 days = n (24 days) i
n* 12 days J
24 days
n=1J i
J*, there are 3 hall-lives
Searned wiih CamScanner
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3. - lagging the beaker
- putting lid on beaker,
- heater in the middle of beaker;
max |[1]

- the incident ra, reflected ray and the normal at the point of

11 (a) (V)
incidence, all lie on the same planc; ) .
- the angle of incidence is cqual to the angle of reflection; 12]
(i) - correct ray at 30 to the normal -

- correct value for angle

(i) - ray reflected at 90° at first mirror
- ray reflected at 90 ° at second mirror -

- ray passing through the optic centre unrefracted

- ray refracted by the this to the film
- correct position and nature of image (inverted) [3]

() (D)

(ii) - image is inveried

- image is real
max | (]
- to focus a clear and sharp image of the object 2

™ - otherwise a blurred image is formed in front of the film

(¢) () - ray through the first face unrefracted
- ray incident on second surface
- ray totally intemally reflected 13]

(if) - periscope
- binoculars;

max |

(iii) - atmosphere made up of layers of air of different densities
- rays of light coming from the sun is continuously refracted away from

the normal
- ray of light may not reach the earth's surface

- total intermal reflection occurs
[4]

Scarned wiih CamScanner
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fe) (i) = rate of doing work

= amil wati
12
[[] . AEP=m
=400 = 10 = 3 I'I-I
= 12 00 ) 1l
2. W=Fd
= 200 x § ]
= | 000 ) i)
Y P=FV
=200 =10 [
= 2 000 watts (1]
10 (=) (i) - very weak forces of attraction between molecules:
- have mosthughest kinetic energy,;
« have no definite shape or volume;
max 2 12]
(i) - heated panicles gun more energy;
vibrate with hagher amplitude AW 2]
(iif) - sold particles closely packed 'no space between particles;
- particles kept in position by strong afiractive forces; 12
ib) (i)  -infra-red; ]
(ii) - good thermal conductivity,
= TESISIS Corfoson, 2]
(iii) - w0 prevenl heat loss through radiation; [
{iv) - plastic’expanded polystyrene/glass fibre‘any plausible insulator,
- poor conductor of heat; (21
{e) (i) - car radiatorsicar cooling systems;
- healing rooms,
= hot water hotiles;
imax 2 121
(i) 1. - Heat supplicd = Heat gained
0x10x60=1xecx06; I
4000=6¢; i
¢ = 4000 g °C, 1
7. - beaker has negligible specific heat capacity; [
- no heat is lost 1o the environment; (1]
Scarned wiih CamScanner
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4

i) - n measure of how many imes the ohpect increases of decreases in size

when il appears as an image
= ratio of image height 1o the obyect’s height

) (i)

(i)

fa) (i

(i)

i)

(=) (i)

(i)

(i)

(iv)

= gomeet I'Il.!r'."i
- gowrect nature of image (mvertod )

magnification = dis tance of tmage |

distan e of object

=3

= winli {w)
= Joule per coulomb (1¢)

= comect symibol for cell il
- comrect arrangement (cells i senes) 1]
- eorrect arrangement (cells in parallel) [ 1]

Cells last longer.

Gieothermal
Cold water
- power stations

= warmning homes i cold countries
= lovarnsl atiraciions

- copper/aluminium

= reaisls

(h) (i) Accumulatorlead-acid batiery

Reject battery

(i) Recycling'burying
(ii) Solar water heaters/solar lights borcholes

(i)

vl

- expenstve Lo mstall
- mor cqqual sunbight distrbation
= expensive i mainkin

15 - 30%

1l
121

12 em 1)
4 e

12l
[

3]
[

il
I

max 2]

i
i
[

121
m
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4 (2) (i) 1. The incident ray, the refracted ray and the nomal af the point of

incidence all lic on the same
2. The ratio of the sinc of the angle of incidence to the sine of the angle
OF refraction is a constam / gjp §  constant

—

sinr
12}
(i) correct path i
(b} - light from botiom pan of the straw is relracted at the water-air boundary
- ray hend away from the normal
- (this happens for all other parts on the straw under water) 12l
5  (a) Nailing'bolting i
() - length of joints /arca of overlap
- number and distnbution of nails /bolts
- size of nails
max 2 (21
{e) - susceptable to fires
- ottacked by termutes
- rolting
- pot durable
max 2 12]
6 (m () 4 !
(ii) - greasing movable pars
- using light weight pulleys
- using a light inextensible string
max 2 12)
() MA = _Losd
iffort
= 500 N
200 N
=25 [
= 2|

Arasrusl wrh Canle e
lc 5! Sopnned with CamScanner
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1 ia)
(1]
2 {a)

(h)

3 (a)
(k)

ic)

b

Kilogram
s
Temperature

Volume = (7 %6 % 6)em'
=252 em’

Density = _mas

= 500 g
252 em?

= |.984 picm’

~ 1.98 glem’

(i) Acceleration

{ii) Finding the arca under the graph

(iii) positive

Assel requined

CGiraph of correct shape and correct intervals is expected.

Product of force and perpendicular distance in line of force.

Moment of loree = [orce » distance
= 450 N x 0.2m

= Q0.0 Mm

= 90 Nm

For a body in equilibrium the clockwise moments equal the
anticlockwise moments equal the anticlock wise moments.

131

2]
i
1]
1]

2

1=
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Candidate Name

Centre Mumber Candidate Number

C

S

(n)

(c)

Section A
Answer all questions.

Fig. 1.1 shows how the measurement of length can be used to find the
thickness of a wire.

20 rurna af elosely wound wire

Fig. 1.1

Name the instrument used to measure length AB.

]

Calculate the thickness of the wire in Fig, 1.1.

State the precaution to be taken when winding the wire over the pencil.

[2]

S0232 WIADTH
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Candidate Name

o

Centre Number Candidate Number

()

(a)

(b)

©

Name the most suitable instrument for measuring the diameter of the wire.

_— 11l
Explain what is meant by transverse wave.
[1]
State any two other similarities of electromagnetic waves.
[2]

A radio wave has a speed of 3 y 10¢ m's in air and its wavelength is 150 m.
Calculate its frequency.

[2]

022 W202)

Turn over
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Candidate Name

Centre Numbet Candidate Number

(

(i)

State a base quantity that is mensured to determine the strength of a
beam.

Name a property of beams thal is used to name them.

(b)  Tig. 3.1 shows a beam made by piling layers of wood.

@

(i)
(iii)

Fig. 3.1

Explain why the beam is casily shearcd by a horizontal force.

Add on Fig. 3.1 a beam that will make it resist shear,

Explain why wood snaps when loaded.

4 (a)  State the value of the upper fixed point on a Celsius scale.

(b)  State any two physical properties which can be used for temperature
measurement.

T ) _ [2]
40242 N0

— i i
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Candidate N ame Centre Humber Candidate Number

. b

3

(c) State with & reason, a sutable thermometer for measuring the melting poant S g
Emllhl L
of 1ron. Use

Type of

Thermometer

[2]

Reason

S (a) (i) State the effect, on the resistance of & metallic conductor, of

doubling the length,

doubling the cross-sectional area,

increasing the temperature.
131

40232 W21

[Turn over
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Candidate Name Centre Number Candidate Number k

4 D,

EXmaizery
Uz

(ii) A copper cable of length 50 m and uniform c-mﬁs-sncﬁ&.mlil area
1.26 5 1p-5 m? is used dunng transmission of electricity.

Calculate the resistance of the cable given that the resistivity for copper
is 1,68 x 10~

[2]
6 (a)  Fig. 6.1 shows a conductor carrying a current into the paper.
Fig. 6.1
On Fig. 6.1 draw the magnetic field around the wire, 2]
VTN M2021
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“Candidate Name Ceatre Number Candidate Number

<
(b)  Fig 6.2 shows two hollow cylindrical tubes placed next to cach other with o
insulated copper wires passing through the hollow tubes.. e
high valtape battery 5
4] - 3
|
b f H—T
insulated copper
hollow tube i
F i
LY
|y 1! =
HE
high volinge batiery
Fig 6.2
(i) State what is observed when switches 5, and 8; are closed.
_ [1]
(ii)  Explain your observations in b (i).
[2]
D32 W2021
[Vurn over
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Candidate Name Centre Wumber

Candidate Number

4

—

() (@ State the function of a capacitor.

(ii) Fig. 7.1 shows an RC circuit.

A resistor
> g
B| volimeter
a.c. '
voltage — ("'D’/
Q
O
Fig 7.1
Nume the componends
A,
B, 2]
402 W202]

fmamned salh Damérarnee

Scanned with CamScanner

1]

Fre



Candidale Name Cenice Wiiiber Candidate Number

4 B

9
For
Exmninet'n
U=
{b] Sketch a \'D}tﬂg&-ﬁmq; grﬂ'ph of the orulpaut volluge scross the resislor in :Flls- 11
for two eyveles.
[2]
B (a)  Fig 8.1 shows a transformer.
10600 turns
= _43
40V _._E.- =
e =
O =4 O
|
20 (00 turns
X
Fig. 8.1
(@  ldentify partX
1]
(i)  State, giving a reason, the type of transformer in Fig. 8.1.
40732 2021 (2]
[Turn over
SR, NSO i — B d
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Centre Mumber Candidate Mumber

—

(h)

10

Calculate the output voltage of the transtormer in Fig, 8.1.

S02%3 W2
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‘andidate Name Centre Number Candidate Number

(

11

Section B

Answer any three questions from this section,

(@)  Fig 9.1 shows the moon orbiting the earth.

-

e

Fig. 9.1

(i) n Fig 9.1 draw an arrow that shows the direction of the force that
keeps the moon in orbit.

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

(i) Explain why the force in a (i) does not do any work.

(iv) Predict what will happen to the moon, if the force was to do work.

402 W2

[Turn over
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Candidate Name

Centre Number Candidate Number

(

-

(b)

(<)

12

ift of mass
Fig. 9.2 shows an electric motor rated 6 300 W used to operate a [i

500 kg that rises 11 m in 13 seconds.

[g = 10 ms ].
electnic motor
o
{1 cable
lift
Fig. 9.2

(i) Calculate the tension in the cahle,
i)  Determine the power out of the electric motor.
(iiijy Calculate the efficiency of the electric motor.

(iv)  Justify the efficiency tound in b ().

[6])
] Name two processes that gives out nuclear encrgy.
(i)  State any two uses of nuclear CHCTEY.
(ii))  Suggest two dangers associated with nuclear energy,
(iv)  Explain, giving two rcasons, why most countries in the world are
failing to make use of nuclear energy,
[8]

ATVINHN
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13

Far
Exmriner' s
Uke

10 (@ @  Statc any two reasons why scroplane bodics are made of aluminium
alloy,

(ii)  Table 10.1 shows information about beams A, B and C produced which

sags atter being loaded.
Table 10.1
THezm A i (¢
Sop .5 cm Libem 3.0cm

From table 10.1, suggest with a reason, the strongest beam.

(iii)  State two factors that should be kept constant for the comparison
of the beams to be fair.

[6]
(b) Wind is blowing towards a wind turbine at 8 ms™*, The mass ol air passing
through the area covered by wind turbine blades is 5000 kgs™™.

()  State the useful encrgy conversions during operation of a wind
turbine.

(ii) Determine the kinctic energy of the air flowing in one sccond.

@iy  1fthe turbine is 15% cflicient, calculate the electnical energy output.

(iv)  State the reason why the turbine is not 100% cfficient.

(v)  Suggestan environmental hazard passed by wind turbines. i
[6

40232 NI02L
[Turn over
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Candidate Name Centre Number Candidate Number

(

11

14

(€ (i)  State any two factors which determine the type of bridge to be
constructed across a fver.

(ii)  Suggest why suspension bridges have a limited life span.
(i)  Fig.10.1 show an incomplete suspension bridge.

[1_—pillar

pillar —

mllers

TS

Fig, 10,1

On Fig. 10.1 make additions that will complete and strengthen the
bridge,

Using arrows, show the type of forces acting on pillars when the bridge
15 loaded.

(iv)  State the function of rollers.

(]

(a)  Fig. 11.1 shows & component on a car engine.

AN M
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Candidate Name

Centre Mumber Candidate Number

(

12

(b)

{c)

(a)

(@

(i)
()

(@
(ii)
(i)
(i)
(i)
(i)

@)

(if)

15

Identify the component in Fig. 11.1.
State the functions of parts labelled X and Y.
Name a substance used in blending petrol in Zimbabwe.

Suggest any two reasons why countries are shifting from [ossil fuels to
solar energy.

[6]
State what causes boiling point of water to vary with altrude.
Explain why sea water has a higher boiling point than pure waler.
Describe how sound is produced when water boils, -

Define heat capacity.
State two factors that determine the heat capacity of a substance.

An aluminiom cup of mass 0.2 kg contains 0.4 kg of water at 90 “C.
Calculate the tolal amount of heat lost when the water and cup are
cooled to 15 °C.

[specific heat capacity of water =4 200 J'kg *C]

[specific heat capacity of aluminium = 900 Jkg °C]

Explain why different materials have different heat capacities. [ﬁ]i

Arrange x-rays, radio waves and micro waves in order of increasing
frequency.

State one use of

X-rays,

MICTo-WAVES,

infra-red,

ultraviolet. (6]

i L

A0 2 WI021
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Fur
Exsomineyy
Dae
: t3 10
(b) @  Name any two household devices that make use of thermosta
temperature control.
(i)  Fig. 12.1 shows a lire alarm cirouit.
alarm/buzzer
— 1
12V ; contact
A zinc
A TTL AL AT LTSI TTT IS LS
T j::cnpper
heat source
Fig. 12.1
Describe how the circuit in Fig. 12.1 works.
(iii)  Fxplain what would happen if railway lines had no gaps along them.
[4]
© @ Give any two differences between boiling and evaporation.

(ii) State Boyle's law.

@ii) A gas occupies 100 cm? ata pressure of 20 kPa and a temperature of
25°C.
Calculate the volume ot gas when pressure of 20 kPa and temperature
are changed 1o 13 kPaand 15°C respectively.

{iv)  Explain why island heat faster than the sea,
18]

A0 N20EL
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(=)

(b)

(€)

(d)

(a)

(b)

(c)

(@)

(b)

Length Ab =25 mm ty
Nymber of tuns from A to B=20tums
I . «thickness of wire = Length AB F
I\'- Wi Humhtrnf:llm: i
i5mm .1:‘
20 turns °
- i oo :
=I_?.5mm b LT .":,*._._’ fion F8
‘_Fl{t; le ot AAAS, S Lt :"". .1-'._' L_.r.r LY "F.:r !
- LAx 1 £ I
‘l'hr:rf: should be no spaces bctw.ncenth:mnu -J-htn winding the wire.
. Wi Ly b e Thau . B =
— g -l - 1-‘ ] L1 . | - §
Micrometer sc:rE“ gﬂﬂgt
One in which the direction of vibration of particles in the medium
is cular to the dtrr:tuun of wave propagation;
i 2misi —
- they travel at the speed of ligl’lﬂlﬂﬂl at 3 % 10% m/s in 2 vacwom,
- they travel in straight lines mnm:umn . 2 PP -

(D)

(if)

(M
(i

(iii)

Metre rule/vernier calipers/measunng tape [ Lt &

can be reflected or refracted; -~
-E are not affected by electnic ﬁcids or magm:n: fields:

|
e 3 LI A

mg:l: a — A 5
-3‘ - e = :._ '\_\_u-\_"" il § - . ..
- iy ) i [ &
— A - L ) - ]
| l B a i, n..;d-'- At o
- | L ol . | L
e ot

1 '.
il --1-.“' E )
'\.1..-\._'- = W e P LY

f 2 000 00072 MHz; [1] tee 4 e ;.’.""
= I.-l‘r.- -_.‘_-" i
Mass (1]
(Cross sectional area  — o E e A S . ;
sl P , e
= " - d i ;. & -‘ s Y Ao =
Layers easily slide over another / ot LU W : i
pgrh : ’
Pl = _.'-I'_._q_- :-1' i:-"'. .d-d'_‘_l = 1
. _ _ E
-Eh:a::nsJ:unwurm:q.,aalLl-l::.-:cglnf'~~ _ . P W -
. ] ! Y 1}
Wood 15 weak m tension !!"' % 1 L

R F TR C R
) /
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u) Vs 00 fvward) peres for po ufnils,

o g FI fod ra A "'-.a-_,..‘ ._: - .-I [il
W A ! | : 4 R il I
fh) - length "'“Fql-flri":.hlum; A, .,.'Iﬂ.,_, '} ks e
- r:-;j‘fxnull';.ﬂlu 'I-’ﬂ]': .-l"IIII L g i d:,‘__ 2 F 'i.rul' i
5 4.--:r‘lll"ln:nf:*l'r.r:',l-m-unr.--\gg f G vet up ot  junction: il
3 ma:j .
1S 'l g -"r F
- r*"’"'"""*"‘ A & Loreel mass of net (G otz
d TR A A B
e ::‘:”ﬂ"wmmr"_ ! Voot thou ok - (1]
3 md-:r temperalure range | AP PR P
-2 Lmi?m (57 f {271 (1]
ol I 2]
i Foal
5 (a) (i) ). resistance doubles 1R (1
2. revistance halves v [1]
3. resistance increases [1] )
¥ - 3 l{ '
(li) R= _ 1 s160010%0s0 S LIS S Sl § ] |
o iyisaziofese -
1260103 RS
=08 O, 063 JL 1 =
copt QAL AR
6t (a) Concentric circles rd - L - Bl
Correct dlrm:uun -::I'amm Y - Bl
.:I'__.ll.Fr?l . s T {,'ﬂ.‘r'., I ""L_,-"'II
59-9:-9"" |' e '1 oYL, o J AL
L [
o o ,,_,.--.-"-“- \__//
(3w (b) (i) Hollow tubes roll towards each other / i
(LAl s e AW: WA e . 1o f e
l",r-* Lr-l-.- — {-F-:_-:' -:'-_._ EF@“‘ HL"- L } Gl lla =l
(ii) - currents move in the same direction; _ BI
- using (Flemmings left hand rule) a force of attrac raction is &
- AT ".I'_...-"-!Il..-.-"- uﬁ "'""-'“'-""-"'*'.-‘-‘—F'r_"“" Il-_":"l:.':'
aAsceiated LT VTS
. Bl

T [t"l {i] ﬁkdﬂlﬂﬂ w]u: ﬁo Eha:g: -.-'I'.-"-..i.-{r:}'v"} /-r"-']"i- '_- T "I'_‘."‘r"-'-:_.
LLJM] 7 T'-““"f"j 1..{_1-: n;"r'"l ERLT 11_;]' CR
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Cmpunmﬂﬂh?ia_n_tnr,f cweleang el
b {r-lj L A

| JE! B1
®  comeagmph | X 7T N
labels =Ly
q Eaqlel 4 i

Y- 'r..:_}"'.-"'.'a-

el
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(h)
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(i) Hnﬂ-‘imn}:ui‘t/i jea Comd /r_-:_‘__.f{ / '.u--lll X B] Athc

nhi_‘:.\'f'r'{ RV S ROV o l

(ii) Step down transformer Bl
Primary coil has more number of turns than secondary coil A 1Bl
nore
|."_|_\_ IIII\IL"\.l'
M I
Vp, _ Np
V, Ns
240V _ 20 000 tuEns - __-"C-l
Vy | paturns - A
I i N
_ 240 - L
5T 20 gae )

x‘__,.lr

Al

Ve = 12V -
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{“J {f: Ilﬂl-rrl]"l'lr Pﬂj I“ inj-l' l.“-“-u"I‘ :u“h ﬂll
(ii)  Centripetal fﬂrm:X.-" % (ol poi g f ( o U » 1
(iiiy - rﬂfﬂli,pﬂrr:ndmulur dupluucm:m il
< = no displacement in direction of [orce i
Svel 7 - work s foree ” displacement in direction of force i1
= At dot=l. =D ﬂ]ﬂ‘::ﬂ"
(iv) - moon moves towards earth / ealt 1 2 ferrfri LRI
- moon earth collide [1 ecd Ha Kl
(h) T=mg =500 x 10 "
SEﬂﬂ'H. I,J-r_-_.' i .Ii £l T P
l'I:-.|.-" II.-"J
(ii) Pout= W _j5000=11 Cl
¢ 15
Al
= 3 660 watts / 3 700 watls
- = '_ll;l'l:__l,-
(iii) E = Pout !65’0 S | =gV Cl
PII‘I 8 300 eV - o T
: — 7y ST L ] 1
=‘5’§é‘%‘_—_5£,1} ,"]u. fj hSeY A
o B (G 1) al
(iv) Encrgy]usses/ipm._ur t“a:a e bl
— |f|I "'-f.,..uq.'-_']' fﬂ""u *-K.“'.‘..—"ﬂ ‘- ; -.Jr
_.f "..-...,;r'-:'l'-"""--'l'iLqr"'—-.. L T .J'I'-:—_.ll_':'_ | RN AR BI
(¢) (i) -’nucll:anﬁssmnff cdi e VT o o BI
-mrl.u:if:m‘-/ﬁlssmn
] f y = Bl
(ii) power Stﬂﬁﬂnﬁ/lj A S Y T ke (244 Bl
nuclear ships ai
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