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Instructions to candidates

e This paper consist of TWO sections; A and B. Answer AL he_guestlons in section A and B in
the spaces provided. i .

o ALL working MUST be clearly shown. Mathemamc tab s,
rules may be used. &

e Candidates should check the question paper,
indicated and that no questions are missing.

g=10m/ s, density of mercwyﬁcl? 600kgm' density of air =1.25kgm™,
density of water = IOOOkom”B’“ :

electronic calculators and slide
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SECTION A: 25 MARKS

1. Tigure 1 shows aball bearing of mass 0.0025 kg is held between the anvil and spindle of a micrometer
screw gauge. The reading on the gauge when the jaws are closed without anything in between is
0.011cm. Use this information and the position of the scale in the figure below to answer the questions
(a) and (b) below:

0 = 30
S T O I I =
T 11 | | =25
Figure 1
(a) What is the diameter of the ball bearing? (1 mark)
(b) Find the density of the ball bearing correct to 3 th're&fsi:éhiﬁéant figures (2 marks)

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

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

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

......................................
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2. Explain why solids are good condyctofs % reat (2 marks)
N
S 4

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

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

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

3. The ba:rorr}etx_;i;cf‘ ~¢~,'1_’g’;,.”taat sea level is 76 cm of mercury while at a point on a highland it is 72 cm of
mercury. Whatisithe altitude of the point? (3 marks)

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

..............................................................................................................
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4.  Figure 2 shows an arrangement of identical springs A, B, C and D.

7

A B

C Figure 2
D
60N \ %’g«
'5 % G ’ﬁ.
Each spring extends by 2 cm when a force of 5N it. Determine the exten51 f %‘gbystem (3 marks)

(q;.“' % >

¢ ~W%1 er flows from a pipe of cross-section area

5. A bathroom shower has 200 holes each 2.5 mm? 1n%a;@ 4
of 15 cm? at Sm/s to the shower. Determine the speed Gﬁhe spray. (2 marks)

a4
f

7. Skae parﬁcles are observed through the eye piece of a microscope. They are seen to move randomly.
EXpIam what causes this motion. (2 marks)

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

...........................................................................................................................
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8. Explain how a cyclist maintains the stability of a moving bicycle. (2 marks)
...................... S P PPEPIPINNY 2

Gas in —;j ) T

’,
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Figure 3

(3 marks)

&
B
%

10. State one advantage of alcohol-in-glasg hﬁ

£ e, N
£ % 3
“, \W »

by c{;r..,;é .
qmonieter over mercury-in glass thermometer. (1 mark)

&, S
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SECTION B (55 MARKS)

12.
(a) Explain why it is important to wipe yourself with a towel after bathing. (2 marks)

shows how the temperature of the solid cha.nged with time.

Figure 4
A
600 T ' = 4
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..................
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;lcuiéte the specific heat capacity of the solid.
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ific latent heat of fusion L ; of the solid.

(iii) Calculate the spec1

(a) Figure 5 shows a simple set up for pressure law apparatus

Bourdon gauge

Thermometer

(%jEx 4 in-how the measurements taken in (a) above can be used to verify the law. (3 mark:
‘;-\.\'b s :

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

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

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

.........................................................................
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(b) The graph in figure 6 shows the relationship between the pressure and temperature for a fixed
mass of an ideal gas at constant volume.

Figure 6
pressure X 10*
(Nm-2) " 1
B T -~ N
i ’
] £ o
EpmmE é gEEEmans
0 100 200 300 400 500

temperature (K)

() Given that the relationship between pressur”' ,:J’ and temperature, 7 in Kelvin is of the
form P =kT +C where k and C ate cbﬁstdﬁts determine from the graph, the value of:

(2 marks)

(i) Explaln why it would be impossible for the pressure of the gas to be reduced to zero in
' practice. (1 mark)

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

...........................................................................................................
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(c) A gasisput into a container of fixed volume at a pressure of 2.1x10° Nm™ and temperature
279C. The gas is then heated to a temperature of 3279C. Determine the new pressure. (2 marks)

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

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

14. .
(a) Figure 7(a) and (b) shows a setup used by a student to determine upthgdst;nparafﬁn
k3 ?:G?t{;}-t-.."% -
-——_‘—1——*
ot
*ilj“l \\
mtl{n: nile o
1 d’ lt“fl - A §
[ ]
Figure 7(a) Figure 7(b)
Given that:
% ih air that balances with solid S of weight #W; N when in equilibrium
o Lguiar distance of solid W from the pivot = d, cm
i "-BQ‘;:;.‘?. %
%‘uy"fiﬁ%é’;ﬁﬁe%dicular distance of solid S from the pivot= d cm
G
RN Apparent weight of solid S in water= W, N
K> Apparent weight of solid S in paraffin= W, N

« Perpendicular distance between solid W and pivot when solid S is immersed in water =
d,cm

 Perpendicular distance between solid W and pivot when solid § is immersed in paraffin
=d, cm
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Show that:

(1) Relative density of solid S is given by% (3 marks)
17 %2

Block
/
/./
A—
""" "] LiquidL

Beaker

Figure 8

During an experiment with the set-up, the following results were obtained:

Initial reading of the top pan balance with empty beaker = 32 g

*  Final reading of the top pan balance = 186 g
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Use the above results to determine:

(i) the density of the block.

(c) Explain the purpose of the wide bulb of a hydrorqpté%?
g

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

13

th constant speed accelerates. (1 mark)

« . a0 % b3 .\’\f? @
ody moving in a uiif tm circular path wi
DN s

(a) Explain why a b

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

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

(b) A wooden block, of ma 150 g is placed at various distances from the centre of a turntable

which is rotatifig z‘it@épst%nt angular velocity. It is found that at a distance of 8.0 cm from the

centre, the ‘t‘_g}l'_g?c‘:k""f'j‘ugfﬁstarts to slide off the table. If the force of friction between the block and

the tabless:03

: ' %A.
Calculatg: .

(i) Mhe'glighlar velocity of the table (2 marks)

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

...........................................................................................
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(ii) The force required to hold the block at a distance of 14.0 cm from the centre of the table
(3 marks)

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

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

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

(iii) A similar block of mass 300 g is now placed at distance of 8.0 cm from the ¢
turntable in (i) above and the turntable rotated at the same angular ve1001 3,
whether or not the ball will slide off,

(2 marks)
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16. A student performed an experiment using a pulley as shown in figure 9

ff/ffflf/’!}f//f/f;ﬂé_’."

P rP IS

(b) Determine the MLA. of the system,
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