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SECTION A (25 MARKS)

1. The figure below shows a wire wound on a ftest tube. The windings just touch each other. If the total
number of complete loops was found to be 30, and the distance covered by the windings on the test tube

is 40cm; find the radius of the wire. (2 marks)

(

J

40cm

2. Explain why the level of a liquid in a glass thermometer slightly rises before falling when put in ice cold
water. (2 marks)

3. A boy standing at the back of a lorry which is moving at a constant speed throws a tennis ball upwards. It
is observed that the ball fell back at the point od projection inside the lorry.

a) Explain this observation (2 marks)

b) If the initial velocity of the ball was 20 m/s, determine hoe high the ball rose. (3mks)

4. Water flows through a horizontal pipe of varying diameter. The inlet diameter is 6cm and the water leaves

the pipe at the rate of 0.5 m3/s. determine the inlet velocity of the water. (3mks)

5. Explain why deflating the tyres of a motor vehicle reduces extend of sinking of the wheels into a soft

ground. (2 marks)
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6. The figure below shows a uniform wooden plank which weighs 10N. The plank is balanced at 0.8m from

one end by a mass of 2.5 kg.

o 0.8m .
| |
. . é Jl
Figure 3 2.5Kg
(3 marks)

Determine the length of the wooden plank in metres.

7. The figure below shows two containers filled with equal volume of hot water.

State, with a reason, in which container will water cool faster. (2 marks)

A pan in which a mass of 0.21kg is

The pointer of a spring loaded with a mass of 0.12kg reads 38cm.
etermine the mass of the pan if the

placed is suspended from the spring and the pointer reads 48cm. D
pointer of the unloaded spring is 22cm. (3 marks)

place. The average density of air is 1.25kgm™.

phere pressure at sea level to be 760mmHg.
(3 marks)

9. A barometet has reading of 675mmHg ata certain
Determine the altitude of the place. Take the atmos
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: SECTION B (55 MARKS)
10. a) The figure below shows a body of mass 1000 kg which moves along

a circular path in vertical plane.
y of 200ms™. (Take g = 10m/s?).

The radius of the circular path is 10m and the body moves with a velocit

Figure 2
Calculate ;
D the tension which acts on the body at point C. (2 marks)
1) the tension which acts on the body-at point A. (2 marks)

b) A particle revolves at 4 Hz in a circle of radius 7cm.Calculate its linear speed. (3 marks)-

11.a) State what is meant by the term specific latent heat of vaporization. (I mark)
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b) In an experiment to determine the specific latent heat of vaporization of water steam at 100°C was

passed into water contained in a well lagged Calorimeter, the following measurements were made.

Mass of calorimeter 60g
Initial mass of water 80g

Final mass of calorimeter +condensed steam. 143g.
Tnitial temperature I7e
Final temperature of mixture 320C
Specific heat capacity of copper 390J/kgK

(i) Determine the mass of condensed steam. (1 mark)

(il  Determine the heat gained by calorimeter and water.(2 marks)

(iiiy  Determine the latent heat of vaporization of steam. (3 marks)

- 12. (a) State Newton’s second law of motion. (1 mark)

(b) A trolley of mass lkg moving at 1m/s collides head on with a stationary block of
k together and moved a distance of 0.1m

wood of mass 2kg. If the trolley and the block of wood are stuc

before coming to rest, find the;

(i)  The velocity after collision. (2 marks)

(ii) Kinetic energy after collision. (2 marks)
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(iii)  The frictional force. (2 marks)

(Imk)

13. a) Define the term efficiency as used in machines.

port a uniform metal rod horizontally in a construction size.

b) The hydraulic [ift below was used to sup
f support T is 10m from B and cross-sectional area of effort

The rod is 50m long and weighs SOON. T
arm is 2.0m? and the local arm 4.0m?. -

S TP IL LT

~Support T

Liquid x

Determine
i) Force exerted on the rod by the load arm. (3 marks)

ii) Distance of the load arm from point A. (2 marks)

}

14. a) Distinguish between speed and velocity. (2 marks)
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b) A car starts from rest and accelerates at 3m/s* for | 0seconds.It then moves at a constant velocity for 5
seconds. It accelerates at 2.5m/s* till the final velocity is 4.5m/s. The car then retards uniformly and

comes to rest after 10seconds. By drawing a graph determine the total distance travelled by the car.
(3 marks)

c) An object moving with uniform acceleration, a, changes its velocity from u to v in time ¢. Show that

v= u?+2as (3mks)

15. a) State the Boyle’s law. (1 mark)

b) The figure below shows a set up that may be used to verify one of the gas laws.

Bourdon
gauge

Stirer.__—q e |

] [ [x10%ps]
Thenpometer =l == Glass
::__-_- = 1 flask
Hot water 2 5 b
o _:__u-\D_ry air
(i) State the measurements that may be taken in the experiment. (2 marks)
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(i1} Explain how the measurement in (i) above may be used to verify the above law (4 marks)

at 27°C and normal atmospheric pressure. Calculate the new volume of the gas if

¢) A gas has a volume of 20cm’
2 mks)

it is heated to 54°C at the same pressure.

16. (a) State Archimedes Principle. : (1mk)
’ ¥

10cm floating vertically in a beaker containing two

(b)The figure below shows a rectangular block of height
ids are 0.8g/cm> and 1.2g/cm? respectively. The

immiscible liquids A and B. The densities of the liqu

block is_of dimensions 2cm by 3cm by 10cm.
Liquid A Block

TS Liquid B

Determine;

(i)  the weight of liquid A displaced by the block. (2mks)
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(i)  weight of liquid B displaced by the block. (2mks)

(iii)  mass of the block. (2mks)

(c) Sketch a graph of depth of immersion of a hydrometer against the density of a fluid. (1mk)

&

Height (cm)

v

Density (g/cm?)

(¢) The figure below shows weighted spirit burner floating upright in water.

flame

methylated spirit

lead shot
water

Figure 6
With reference to upthrust explain what happens to the spirit burner as it continues to burn. (3 marks)
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