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SECTHON A: (25 marks)
Answer all the quesiions 0 this section in the spaces provided.

1. State what mechanics as a branch of physics deals with. {1 mark}

2. Figure 1 shows a change in volume of water ip a measuring cvlinder when an irregular solid is
mmmersed in it
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Figure 1
Given that the mass of the solid is 567 g, determme the density of the solid in giem’
{(F1ve YDUr ANSWETS COTrect 1o 2 decimal places). (3 marks)
3 When a drop of an organic acid of known volume is dropped on the surface of water m a targe
trough, it spreads to form a large circular patch. State one assumption made when the size of the
molecule of the acid is estimated by determinimg the area of the patch. {t mark}
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4. Figure 2(a} and 2{b} show capiltary tubes inserted in water and mercury respectively.

{‘apillary tubes.

Water

Mercury

Figure 2{a) Figure (b}
It is ohserved that in water the meniscus in the capillary tube is higher than the meniscus in the

beaker, while in mereury the meniscus in the capillary tube is lower than the meniscus in the
beaker. Lixplain these observations. {3 marks)

5. Figure 3 shows a hot water bath with metal rods inserted through one of its ends. Some candle
wax 15 fixed at the end of each rod. Use this information to answer questions 5(a) and 5(b).

metal rod

lrot water

wax
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(a}  What property of metals could be tested using this set-up? {1 mark)

(b}  Besides the length of the rods that is kept constant, what efse should be kept constant
when comparing the property for the different metal rods? {1 mark}

6. Figure 4 shows a uniform light bar resting horizontally on corks floating on water in two

beakers A and B.

light bar

water -

Figurc 4

Explain why the bar tilts towards side A when cqual amount of heat 1s supphed to cach beaker.
{2 marks)
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Vi Figure 5 shows an aluminium tube tightly stuck in a steel tube.
/ \
steel tube aluminium tube
i fe|
R
Junetion
Ficure 5

Explam how the two tubes can be separated by applying a temperature change at the junetion

given that aluminium cxpands mere than steel for the same temperature rise.

(2 marks)

3. (a)  Anaeroplane is moving horizontally through still air at a unitorm speed. 1t is observed
that when the speed of the plane is increased, its height above the ground increases. State

the reasons for this obhscrvation,

(b}  Figure 6 shows parts A, B and C of a glass tube.

Figure 6
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Srate with 2 reason the part of the tube in which the pressure will be Towest when air 15 blown
through the tbe from A towards €. (2 marks}

9. The three springs shown in Figare 7 are identical and have negligible weight. The extension

produced on the systern of springs 15 20 em.

-
L 3

20N

20N

Figure 7

Determyine the spring constant of each spring. {2 marks)
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10.  Figure 8§ shows two eylinders of different cross-sectional areas connected with a tube, The
cylinders contain an incompressible fluid and are fitted with pistong of cross-scetional areas
dem’ and 24 eni’,
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Figure 8

Opposing forees P and Q are applied to the pistons such that the pistons do not move. If the
pressure on the smaller pistom is 3N/em?, determine foree ), {2 marks)

1. Figure 9 shows a uniform cardboeard in the shape of o parallelogram,

i

Figure 9

Locate the centre of gravity of the cardboard. {1 mark)

12, State why it is easier to scparate water into drops than to separate a solid into smaller pieces.
{1 mark)
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13.  The graph in Figure 10 shows the velocity of a car in the first 8 scconds as it accelerates from

rest along a straight line.

Determine the distance travelled 3.4 seconds after the start.

velocity
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Figure 11
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SECTION B: (33 marks)
Answer all the questions in this section in the spaces provided

14. (a3 Explain why it is advisable to use a pressure cooker for cooking at high altitudes,
(2 marks}

(b Water of mass 3.0Kg at 20°C is heated in an electric kettle rated 3. 0KW. The
water is heated unitl it boils at 100°C. Given that the specific heat capacity of
water = 4200 Kg * K 1, heat capacity of the kettle —: 450JK ', specific latent heat
of vaponsation of water = 2.3MJKg .

Dleterrmine;

(1) the heat absorbed by the water. {3 marks)

— {11)
B
(11} the time taken for the water to heil. 3 marks)
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(ivi  how much longer it will take to boil away all the water, {3 marks)}
15. (a1} State the meaning of the term ideal gas, (1 mark)

{b}  The pressure acting on a gas in a ¢ylinder was changed sieadily while the temperature
of the gas was maintained constant. The value of volume ¥ of the gas was measured
for various values of pressure, The graph in Figure 11 shows the relation between the
pressure P, and the reelprocal of volume, 1.
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{1} Sugeest how the temperature of the gas could he kept constant. (2 marks)

(1) Given that the relation betwer

n the pressure P, and the voltme, 'y
given by Py - K where & i5

" of the gas is
d constarit, use the graph o de

termine the valye of &,
{4 marks)

FEErEEd bumaapama

(i) What physical quantity does A represen:

(1 mark)

(W} State one Precaution you would take when perfornring such an CXperiment,

{1 mark)

RS braedpaaan

(c} Awpag decupies a volume of 4000 [
pressure. Detennine the new vol

wemperature of 67 °C ¢

Ires at a temperature of 379
ume of the gas if it is heatod
Normal atmospheric pressure, P

(" and normal atmospheric
al constant pressure to
11 = s Pz}, (4 marks)
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6.  §a) [efine the term veloenty ravio of a machine. {1 mark)

(b} Figure 12 shows part of a hydraulic press. The Plunger is the piston where effort is
applicd while the Ram piston s the position where the load is applicd. The Plunger hay
cross-section arca o m- while the Ram piston has eross-section, 4 m’.

ram piston of ¢ross
sectional arca - 4

—  plunger of
cross seciional
area ;oo

Figure 12

When the Plunger moves down a distance  the Ram piston moves up a distance /).
Denve an expression for the Veloeiry Ratio (V.R.) in terms of .4 and «. (4 marks}

{c) A machine of velocily ratio 45 overcomes a load of 4.5 % 10°N when an effort of 135N
is applied. Eyeterinine:

{1} the mechanical advantage (M. A} of the machine; {2 marks)
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{11) cfficiency of the maching; {2 marlks)

(1) the percentage of the work that goes to waste, (1 rmark)

17.  {a) When a bus goes round a hend on a dat road, it experiences a centripetal force, Siare
what provides the centripetal force. {1 mark)
(b)Y  State the purpose of banking roads at bends, (2 marks})
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(¢} Astudent whirls a stone of mass 0.2 Kg tied 1o string of lepgth 0.4m in a vertical plane
at a constant speed of 2 revolutions per second, {Take acceleration due to gravity,

g [ms <)
{1} Siate two Torees acting on the stone when it s at the hizhest point. {2 maarks)
(1)  Determine the:
(3 marks}

1. Angular velocity of the stone,

{3 marks}

[ Tension in the string when the stone is at the highest poant.
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18, fay State Newton’s first law of rotion.

{1 mark}

(b} Awooden block resting ou a horizental bench js gIven an initial yelocity, u. so that iy

stides om the bench surface for g distance, o, before COMInY to a Stop.

The values of of

were measured and recorded for various values of mitial velocity, Figure 13 shows the

graph of w? against &
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Figure 13
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{i} Determine the slope, 3, of the graph. {2 marks;}

(11} Ciiven that U- = 204, where £ is constant for the beneh surface, determime the
value of £ from the graph. {2 marks}

e} Acar of mass 300 Kg starts from rest and aceelerates at 1.2ms . Detennine its
momentum after it has moved 400 m from the starting point. {3 marks)
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