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Section A [50 marks]
Answer all the questions in the spaces provided on the question paper.
1 Figure 1.1. below shows a vernier caliper indicating a measurement.
q A El
0 1 2 3 4 5 "
i
L S
Figure 1.1

(@) (i) Which jaw A or B can be used to measure thickness of a wire nail?

............................................................................................. [1]
(i) Explain the function of the vernier scale in this instrument.

ORI YO—— S A————— [1]
(iii) What is the reading indicated in the diagram?

s e R D Pt RO T T PR Sl SRS [1]

(b) (i) In the space below draw a section of a micrometre screw gauge
-~ (sleeve and thimble sections) showing a measurement of 4.35mm.,

(2]
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(ii) If the spindle of a micrometer screw gauge moves through 0.5mm
for each complete turn, what would be the pitch of the screw?

............................................................................................. [1]

(iii) When a micrometer screw gauge is zeroed, the spindle and sleeve
surfaces touch with a reading 0.25mm showing. What is the actual
measurement of the diameter of a ball bearing measured to be
3.05mm by the micrometer screw gauge?

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

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

............................................................................................. [1]
(c) Why would one opt to use a micrometer screw gauge compared to a
vernier calipers in determining how thick a kwacha note is?
....................................................................................................... [1]
Total 8 marks
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2 Figure 2.1 below shows the motion of a body of mass 6 x 10° kg.

A
~ 60+
A
E
g 407 : !
= 201 f i
BE 4 6 g 10 “Time (s)

Figure 2.1
The total friction force acting on the body is 0.5 x 10°N
(a) Calculate the acceleration of the body in the first 4 seconds.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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

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

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

(c) Calculate the net force acting on the body in the first 4 seconds.

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

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

(1]

(d) What is the force exerted by the engine on the body in the first 4 seconds?

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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

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

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

(1]

Total 4 marks
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A learner set up an experiment to determine the density of an insoluble substar
X. She used a spring, scale pan with a pointer, a 20g standard mass and a
half metre rule. Figure 3.1 below shows how the apparatus was arranged.

LR
w
(=}

g

}——-mMetre rule

w
o

pan—"
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(=]
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g‘g

Figure 3.1
When the 20g mass was added to the pan the pointer rested on the 20cm mark.
When substance X was added to the scale pan with the 20g mass, the pointer
moved to the 5cm mark.
(a) Define density.

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

(b) What isithe mass of substance X?

(© (I)* : Bﬁeﬂy describe how the volume of substance X can be determined

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

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

Physics/5054/2/2016
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(i)  Given that the volume of substance X is 0.01dm". Find the density of
substance X. (Take 1dm® = 1000cm?)

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

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

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

......................................................... I i Byiionse [
72 Total 7 marks

Physics/5054/2/2016



4 Figure 4.1. shows 2 car of mass 1 ton moving on a level road. The total driving
force of the car and the frictional force opposing its motion are 3000N and 1000N

respectively.
Frictional force Total driving force
1000N <—— _ ———">3000N
Figure 4.1
(a) Calculate the acceleration of the car.

....................................................................................................... [2]
(b) If the car started from rest, caiculate;
(i) the kinetic energy gained by the carin 10s.
[3
............................................................................................. [:
Total 7 mar

Physics/5054/2/2016 [Turnov
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5 A learner poured 100cm? of water in beaker S and 100cm? of water in beaker T.
Beaker S was kept at 40°C and beaker T was kept at 80°C in the same part of
the room. Figure 5.1 shows the two beakers after 3 days.

100-em? 1004cm?
8
40 40
2 2

Beaker S kept at 40°C Beaker T kept at 80°C

Figure 5.1

(@) (i) Explain why more water evaporates when the water is kept at 80°C.

................ R SN A

% K g
(if)  Apart from an increase in temperature, state one change that causes
waterto evépgrate faster.

:;'; ........................................................................................... [1]

(b)  The fdlqwing information was collected and recorded during an experiment
o determine the specific heat capacity of water.
- Heater rating: 60W, 12V

= Mass of water: 200g
- Initial water temperature: 20°C
— Final water temperature: 48.2°C
— Time taken to heat the water: 10 minutes

Physics/5054/2/2016
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() Calculatemespedﬁcheatmpadtyofwaterfrommedataooueched.

added. Calculate the final temperature of

Physics/5054/2/2016 [Turnover
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7 Figure 7.1 below shows a solenoid made from wire wound around a plastic

cylinder.
ic cylinder
QLT T
ey o
; . A
Figure 7.1 S
A current in the solenoid produces a magnetic field. A a%v,ii.;-',:.-‘-l;),._ ?,
(@) On Figure 7.1 draw the pattern of the magnegg field Imes lnsnde and’
outside the cylinder. ; 2: : [2]
(b) Figure 7.2 shows a beam of beta partlcles in a vaeuum passmg mto a
magnetic field. m ”iq

(2]
. State what happens to the path of the beta-pamcle. (1]
Total 5 marks
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Figure 8.1 shows a thunder cloud with a flat, positively charged base it passes
over a tall tree standing in @ ﬂat, open land

mundz’*‘;*&-;ﬂ';;k:-y.;‘. - ‘:"»,"
B R A 1 (AN
F‘ﬁﬁ"‘&.\h

2

Figure 8.1 .;-'-""' Y
.Q wt-' . J";'
(a) (i) On Figure 8.1, mark the charge or mégee' ~n F [1]
(ii) Explain how the tree becomes crﬁtged ’5‘:«* V 4

"""" (2]

\‘“::‘}"10'4 s a charge of 560C passes from

(b)
the charge on an electron is 1.6 x 107*°C.

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

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

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

[Turnover
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Section B [30 marks]
Answer any three questions. Each question carries 10 marks.

9 Figure 9.1 shows a section of a tyre of a wheelbarrow. The tyre exerts pressure
on the ground.

Figure 9.1

(a) Pressure can be measured in Pascal (Pa). b R
(i) Whatis a pascal? -J_L-;I:, 5’3'*';, [2]
(i) The mass resting on the wheelbart"ow tyre is 6§kg The area of
the tyre in contact w1thm%[9und is 0. 002.4m7

Calculate the pressufe exerted oﬁ"ﬁ\e ground [3]
(iii)  As the wheelbarrow wés,;bemg pushed the tyre went over a
small stone. Describe and ¢ expgm "how the pressure changes. [2]

(b) The temperature df the tyre mdreased due to friction with the road and
heat from the surrouhdmgs Usmg kinetic theory, explain what happens
to the pressure ins1de the tyre if the size of the tyre does not change. [3]

Total 10 marks

(7 *\‘ ) l".'
*'~"... L
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Figure 10.1 shows part of a cathode ray oscilloscope in which cathode rays are

produced.

(a)

(b)

(c)

(@)

(b)

low voltage é ----- l ---------- > cathode rays

supply ., _vacuum

L o&— .
high voltage oy
supply Pro A

L S¥2 L1 W ek g .
Figure 10.1 R

Explain why the filament emits electrons ang éxplam how tha
electrons are made to move at high speed S, F 3]

x.:‘.' 3’;
Describe an experiment to show that cathdde raysafe n?t‘
electromagnetic radiation. . b ¥ [5]

In each second, 8.0 x 10* eléctmns pass ﬂarough the hole in the anode.
The charge on an electron: is 1 6 x 10 1"C ‘Calculate the current in the
electron beam. . ?"':j::,;‘ “".'t;"_’:: 3 . o7 [2]

s

;:.« . ' ; J Total 10 marks

»’9‘
A transistor |§ an%ner kind of semi-conductor It is used to amplify
current msé c1rcmt lfira&w the 3&ucture and symbols of the transistor.  [2]

e
Flgure ﬁ),i neTéw sk;ows a transistor switch in a circuit.

+9V
Lamp

off

V1=0

. gl ov

Figure 11.1

(i) Copyand complete the incomplete circuit above by placing in a
transistor in the correct position. [2]

(i) Using the completed circuit of Figure 11.1 above, describe how the
transistor operates as a switch. (6]

Total 10 marks
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12

In an experiment to determine the half-life of radon 220 (%%}, the following

results were obtained as shown in the table below after allowing for the
background count.

[ Time/s "o l10] 20 [ 30 [ 40 | 50 |

60 | 72
| Countrate/s® | 30 |26 [ 23 | 21 | 18 | 16 | 14 | 12

|

(@) (i) Whatis the origin of the background count? [1]
(ii) How is the background count determined? i [3]

(b) By plotting the graph of count rate (vertically) against the time
(horizontally), determine the half-life of (;,f‘Rn) Show deaﬂy on your

graph how you obtain your answer. % (6]
Total 10 marks
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