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Explain the observation above. (2mks)
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12. When a fast moving vehicle is suddenly brought to rest, the passages are jerked forward.
Explain. (2mks)
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SECTION B (55MARKS)
Answer all questions in this section in the spaces provided.

13. a) state the Boyles law for the ideal gas. (I1mk)

b) Figure 5(i) shows a column of air trapped by a mercury thread of 240mm long. When
in the horizontal position the air column is 240 mm long.

air mercury

/

h=240mm h=240mm

(i) The tube is then inverted such that it is vertical with the open end up. Figure 5(ii).
Determine the length /1 of the air column. (Atmospheric pressure=760mmHg.)

(ii)The tube is then inverted such that the open end is at the bottom. (figure 5 (iii).
Determine The length 13 of the air column. (3mks)
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¢) A rubber tube is inflated to a pressure of 2.5x10° pa and a volume of 3000cm’ at a
temperature of 25°%. it is then taken to another place where the temperature is 15% and pressure
of 2.2x10° pa. determine the new volume. (3mks)

14. a) State difference between speed and velocity. (1mk)
b) figure 6 (i) shows the velocity time graph for a car starting at rest.

Velocity (m/ s)A [
15
10 A B
D
0 2 4 6 8 10 12 13 >time

Figure 6 (i)

Describe the motion between,

i. Oand A
ii. AandB
iii. Cand D
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(iii) ~ What is the total distance covered for the whole journey. (3mks)

c) figure 6 (ii) shows a paper tape that was attached to a trolley and allowed to run through a
ticker timer operated by mains electricity with a frequency of 50Hz

1.5cm [ 3.2cm

A 4

A B C D
Determine.
i.  The velocity between AB and CD (3mks)
ii. He average acceleration (2mks)

15. a) Determine the term efficiency of a machine. (1mk)
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b) figure 7 shows a drum containing water being raised from the ground to a stationery
lorry using wooden planks inclined at an angle of 30° to the ground.

drum

N —
Y

30°
If the mass of the drum is 90kg, Determine:

i.  The velocity ration of the set up. (2mks)

ii.  the effort applied, if the efficiency of the set up is 75% (3mks)

c) Explain the following statements.

i.  The efficiency of a pulley system increases with load to a given level.

16. a) determine specific latent heat of fusion of a substance. (1mk)
b) Water of mass 400g at temperature of 60° is put in a well lagged copper calorimeter
of mass 160g. a piece of ice mass 40g at 0°c is put into water in the calorimeter and the
mixture stirred gently until all the ice melts. The final temperature, T of the mixture is

then measured. Determine:
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(i) The heat absorbed by ice. (2mks)

(ii) The heat absorbed by the melted ice to rise to temperature T. (Give your
answer in terms of T) (2mks)

(iii)The heat lost by water and the calorimeter in terms of T. (3mks)

(iv)  The final temperature T of the mixture. (3mks)
e Specific latent heat of fusion of ice: 334000Jkg™’
® Specific heat capacity of water: 4200Jkg™ k™
e Specific heat capacity of copper: 900 Jkg'k™!

17. a) Define angular velocity. (1mk)

10
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b) A stone of mass 0.2kg is tied to a string is whirled in a horizontal circle of radius 1.0m at a
constant speed of 3.0m/s. Determine:

(i) The angular velocity of the stone. (2mks)

(ii) The tension in the string. (2mks)

c) figure 8 shows a body of mass m attached to the centre of rotating table with a string
whose tension can be measured.

table

The tension, T on the string was measured for various values of angular velocity o.

11
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The distance r of the body from the centre was maintained at 30cm.

Table 1 shows the results obtained.

Angular velocity o (rad s™) 2.0 3.0 4.0 5.0 6.0
Tension, T (N) 0.04 0.34 0.76 1.30.1.90
@2
a) Complete the table 1 above (1mk)
b) Plot a graph of T (y axis) against ®?
(5mks)
c) From the graph determine the mass, m of the body given that T= m? r-c, where c is a

constant.

d) Determine the constant, ¢ and suggest what it represents. (1 mk)

12
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Instruction to candidates

Write your name and index number in the spaces provided.
Attempt all the questions in section A and B.

All working must be clearly shown.
Non-programmable silent electronic calculators may be used.

O 0000

For examiners use only.

All your answers must be written in the spaces provided in this question paper.

Section questions Max score Candidates score
A 1-12 25
B 13 10

14 10
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SECTION A

1. Figure 1 shows part of the scale of a micrometer s'ci'ew gauge,
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Record the reading indicated (1mk)
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2 Expiain why raindrops falling freely are spherical. (1mk)

3. Pressure at a certain place is found to be 750mmHg using a simple mercury barometer.
What would be its pressure in meter of water? (3mks)

4. Gases are easily compressible as compared to liquids and gases. Explain. (2mks)

5. Concrete beams are reinforces with steel rods and they do not crack. Explain. (1mk)
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6. Figure 2 shows a simple fire alarm.

bell

Briefly describe how it works (3mks)

7. Figure 3 shows three identical springs each with a spring constant of 150N/m; and a
weight of 10N suspended.
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Assuming that the springs and the rod have negligible weight, determine the total extension
(3mks)
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8. A person feels cold when sitting on a metallic chair than on a wooden one during cold
weather. Explain. (1mk)

9. Figure 3 shows a uniform metal bar of weight 5N and length 0.8 m is balances by weights
of 8N and 2N.

0.8m

A
v

8N 2N

Determine how far the 8N weight if from the pivot. (3mks)

10. A wooden rod of cross section area 16cm?is made to float upright in a liduid of density
1000kg/m3. If the depth of rod below the liquid surface is 10cm, calculate the weight of
the rod. (3mks)

11. Figure 4 shows a tube of a light paper air is blown through the pipe as shown by the
arrow and the tube collapses.




