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SECTION A
Answer ALL the questions in the spaces provided.

Figure 1 below shows the reading of a vernier callipers used to measure the diameter of a cylindrical
tin.
9

Fig 1 IIHIIIIL11|||lllil|HH|
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If the vernier callipers had a negative error of 0.02. Determine the actual diameter of the tin.(2 marks)

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

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

A piece of ice was added into water at room temperature in a beaker. State and explain the effect of
ice on the surface tension of the water. (2 marks)

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

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

The figure 2 below shows water drops on two surfaces. In (a) the glass surface is smeared with wax
while in (b) the glass surface is clean.

. Smeared water drops
Fig 2 witr wax Clean glass
L ]
Explain the difference in the shapes of the drops. (2 marks)

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

I I O T T T R R Ty R R R

Figure 3 shows apparatus used to observe the behaviour of smoke particles in a smoke cell.

Microscope
Fig 3
) o0 O 00
stroig——— © O o o H———— Smoke cell
beam ? OO o e
light ( e}
> OO 00 g Smoke particles
[e}¥e) o 5@
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a) Explain what was observed. (1 mark)
b) Explain what happens if the temperature was raised (1 mark)
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A wooden block of mass 2kg is placed on a horizontal surface. A horizontal force 12N is exerted on it
makes it to accelerate at Sms™. Find the frictional force acting between the surfaces. (2 marks)
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b)

10.

11.

Figure 4 below shows two bulbs A and B containing air the bulbs are painted white and black
respectively, the levels of water in the two tubes is equal initially. A heater is placed at a point

midway between the bulbs. A Heater
White ; Black
Fig 4 - -
S

Indicate oﬁ the diagram the levels of the liquid after sometime. ' (1 mark)

Explain the observation in (a) above. (1 mark)

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

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

Explain how the thin bore in a liquid-in-glass thermometer increases the sensitivity of the
thermometer. (1 mark)

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

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

A hydraulic jack has a master piston the area 20cm? and ram piston of area 1000cm?. Calculate the
mass of the car that would be lifted using an effort of 40N. (3 marks)

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

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

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

Figure 5 below shows a liquid water manometer.

Fig 5 Gas—

IDn the press%re };)f tl;le ales 9.8 x lfO p.a 1000Ka/ 10cm
t t t = 3
Determine the height  (Dersly of vater = 1000k’ I,

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

Figure 6 shows a uniform bar of the length 1m away mass 70kg. Two other masses 65 kg and 10kg
are hung 20cm and 100cm from end A respectively.

20cm 1 Oo%m

, "~ d ?\
Fig 6 | [650N] 10k
' pivot
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Determine distance d.

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

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

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

12. A girl stands inside a lift on the second floor of a storey building. If the lift is ascending upwards at an
acceleration of 3ms? and she weights 60kg. Determine the reaction of the lift on the girl's feet.

(2 marks)
SECTION B %55 marks) o
swer ALL the questions in this section in the spaces provided.
13. a) Distinguish between speed and velocity. (2 marks)

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

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

b) The tape in the figure 7 below was produced by a ticker-timer with a frequency of 50Hz.
Determine the acceleration of the object which was pulling the tape. (3 marks)

Fi
1g 7 %‘

e < - x

|E 1cm§l IE 3.0cm EI

¢) Figure 8 below show the velocity time graph of a ball bouncing vertically upwards from the
ground. The velocity upwards is taken positive.

~ — ey

Fig 8
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time (s)
‘Determine the maximum height the ball raises.

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

d) A body initially moving at 50m/s decelerated uniforml§ at 2ms- until it comes to rest. Determme

the distance it covers form the time it started to decelerate. (3 marks)

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

...................................................................................................................................................................
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e) A stone is dropped from the top of a cliff. On the axes provided sketch a displacement-time
graph for the motion of the stone. '

- I mark
B ? ( )
id
c
o
E
T
o
_.
Q.
2
(a]
.
Time (s)
14. a) Figure 9 belowis a graph of force against extension for an elastic material, X. -
B
Force (N) A X
Fig 9

Extension(m? _
i) Sketch on the same axes a graph that would be obtained with an elastic material Y whose spring
constant is twice that of X,

(1 mark)
ii) Give a reason why the spring is not appropriate for making a spring balance between A and B on
the graph. (1 mark)

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

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

b) A spring has a length of 22cm when not supporting a load. When a small rectangular metal block
is hung on the spring, the length of

the spring becomes 31.6cm. A mass of 72g is added to the metal
block and the total length of the balance becomes 38 cm.

i) Determine the mass of the metal block.

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

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

ii)m If the metal block measures 10cm by 6cm by 4cm, calculate the maximum pressure it can
exert when placed on a flat surface.

(3 marks)

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

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

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

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

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

C) A Cortain Tiquid of height 1906 ottt
Calculate the density of the liquid.

(3 marks)

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

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

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



15. a) Distiﬁguish between heat and temperature. ‘ (1 mark)

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

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

b) Figure 10 shows an electric heater used to heat a beaker of water and an identical beaker of oil
for several minutes. ; A ,

Water .
Flg 10 J0il

Elect:'ic heater
The temperature of the water and the temperature of the oil increases constantly. The rise in
temperature of the oil is much greater than the that of the water. Explain. . (2 marks)

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

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

¢) Figure 11 shows a vacuum flask. Use the information to answer the questions that follow.

Cork
Fig 11 A
Support
i) State the function of the part labelled A. (1 mark)

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

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

d) Figure 12 below shows a shallow dish containing a volatile liquid. The bulb of a thermometer is
helddlln the liquid. A jet of air is blown over the surface of the liquid, so that the liquid evaporates
rapidly.

Jet of air Thermometer

Fig 12
Liquid
Shallow dish
State and explain what happens to the reading shown on the thermometer. (2 marks)

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

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

e) A copper calorimeter of mass 60g is filled with 100g of water at 25°C. Steam at normal
temperature and pressure is passed through the water until a temperature of 45°C is attained. The final
mass of the calorimeter and the contents was found to be 163.5g. Calculate the specific latent heat of
vaporization, Lv, of water.
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(Take specific heat capacity of water = 4200J/kgk and copper =378 J/kgk) (4 marks)

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

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

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

Fig 13

Pulley 1
State the :

1) Velocity ratio of the system (1 mark)

L L R T AT I YT Ty

ii) Purpose of pulley 2. ' (1 mark)

ii1) Given that the machine has an efficiency of 80%, determine the maximum load that can be
raised. (3 marks)

sesee L Y sevsrseesssae ersossensprsssrererns R P Ry Y sesrssrrsssrnssass srersrasnacs sensse rarnes sren » possrensss
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c) Flgure 14 shows an incline system whose vclocnty ratio is 2.4. The mass of block B i is 40kg and
the friction of 6N act on the surface. Block B is pulled along the surface at a constant velocity with a
force F.

<

Figure 14 Block B

i) Determine the value of 0, (2 marks)
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11) "Calculate the value of force F, (3 marks)
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17.a)  State Charle's law for an ideal gas. e : (1 mark) -

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

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

b) A balloon the volume 0.5m* containing hydrogen at a pressure of 2 x 10° Ea is released form the

ground when the temperature is 17°C. Determine the volume when it reaches a height where the
pressure inside the balloon is 1.5 X 10° pa and the temperature is 6°C. (3 marks)

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

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

An air bubble is released at the bottom of a tall jar containing a liquid. The height of the liquid
column is 80cm. The volume of the bubble increases from 0.5m? at the bottom of the liquid to

1}.11 510m3 ;t the top. The figure 15 shows the variation of pressure P on the bubble with '/, as it rises in
the liquid. T

1
xxxxxx
||||||
|||||

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

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

ii) From the graph determines the pressure on the bubble:

I. At the bottom of the liquid. : (1 mark)
II. At the top of the liquid column (1 mark)
[11. Hence determine the density of the liquid in kg/m* (3 marks)

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