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The micrometer screw gauge in figure I beiow has a zero error of -0.14. 
Determine the real reading of the instrument. (2 marks)
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2. What is wrong with the statement, ‘the mass of an astronaut on the moon is one- 
sixth her mass on the earth?’ (3 mark)

3. Distinguish between speed and velocity.

4. The sketch in Figure below shows the cooling curve for a substance.
Temperature
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Which portion of the graph shows the melting point of the substance? (1 mark)

5. How would you quickly cool tea poured in a saucer? (1 mark)

6. A box of weight 800N and volume 60000cm3 floats on water that is in a
container. What weight of water must be poured in the box to make its top surface 
level with that of water in the container?
(g =10N/Kg; density of water = 103 Kgm'3 (3 marks)
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7. The beam in Figure below is uniform and weighs 2000N. A man weighting 500N 
stands 3m away from the shaded edge shown.

? •
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What extra distance to right can the man move before the beam topples over?
(3 marks)

8) Figure above shows an inverted cone resting on a flat table. State with reason the 
state of equilibrium of the cone. (2 marks)

9) 0.01cm3 of oil spreads out on water to form a patch of diameter 28cm. Estimate 
the diameter of an oil molecule, and express your answer to 3 significant figures.

(3 marks)

^''fa-o|jliass_20kg is rolling with a uniform acceleration. Its initial momentum
is 80Kgm/s and afterTCTse^fidSr^tHHeffies&HB-i^^ is
the drums acceleration? (3 marks)

i. Atmospheric pressure at a building’s ground level is 101250 pa. If the density of 
air is 0.00125 gem3, what Is the air pitssum at the roof of the building 20 rn 
above grouiid level? (g = lON/Kg) " roams)-
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12. Point A on the graph in Figure 5 is the elastic limit of a certain spring. The spring 
is stretched until it gives the coordinates represented by point B.

F CM) The stretching force of value 20N stops 
acting. What will the value of the spring’s 
permanent extension be? (1 mark)

e{cm

13. A freely falling body of mass 1.5 Kg had 800J of potential energy before starting its 
fall. How much kinetic energy does it have at a point midway downwards?
(Acceleration due to gravity is lOm/s ). (1 mark)

SECTION B (55 MARKS)

Answer all the questions in this section in the spaces provided.

14 a) State the Archimedes’ principle (1 mark)

b) A block of length 40cm, cross sectional area of 4cm2 and density 1.2g/cm3 is 
completely immersed in a liquid of density 1.03g/cm3. Find:
i) The mass of the block (3 marks)

ii) The weight of the uiuck in the liquid (3 marks)

iii) The apparent loss in weight of the block if three quarter of it is immersed
in the liquid. _____—-----------— " (3 marks)

15. Figure 6 shows the apparatus that is used to verify Charles’ law. 
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a) State the measurements one would take during the experiment. (3 marks)

b) What is the function of the stirrer shown? (1 mark)

c) In another experiment to investigate the pressure law, the following jeadings were 
obtained.

Gas pressure (x 104) pa 9.290 9.395 9.500 9.605 9.710 9.815 9.920
Gas temperature (°c) 8.00 9.400 10.800 12.200 13.600 15.000 16.400

i) Use the tabulated information to plot a graph of gas pressure {3^ - ax is) against gas 
temperature on. the_gmpii4]^&r_pmwdedr- " (5 marks)
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ii) What is the gas pressure at 0° c? (2 marks)

iii) Calculate the gradient m of your graph and express your answer in standard form.
(3 marks)

16. A box of mass 12 kg is pulled up a straight slope that is at 30° to the horizontal for 
a distance of 5m as shown in the figure 7. {The figure is not drawn to scale).

a) Calculate the work done in lifting the load through the height, h. (g = lON/Kg)
(3 marks)

b) If the effort E applied on the box is WON. Calculate the work done by E.
(3 marks)

c) What is the work done against friction? (3 marks)

d) Yv'nat is the velocity ratio of the machine. (2 marks)

e) State the energy conversions wh&^tne box is released to slide down, the slope 
thC top. - ' ^ (2 marks)
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17. The graph below shows how the temperature of a substance was changing with 
time when warmed by an electric heater which supplied 100 Joules per second.

a) How much time in seconds is taken by the heater to rise the temperature of the 
substance from -25°c to 0°c. (1 mark)

b) How much thermal energy is supplied into the substance along AB? (3 marks)

c) Determine the specific heat capacity of the substance if its mass is 0.095kg.
(3 marks)

d) What happened to the heat supplied along BC? (1 mark)

e) Calculate the specific latent heat of fusion of the substance. (2 marks)

18. The figure below shows a hydraulic press in operation.
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a) At the position shown, the handle is made to move downwards.
i) By giving reasons, describe what happens to valve A and B. (2 marks)

ii) Give a reason why the reservoir is open to the atmosphere. (1 mark)

iii) What characteristics of the hydraulic fluid make it useful in the pump?(l mark)

iv) Why should the ram piston be wider than the pump piston? (2 marks)

v) In a certain hydraulic press, the area of the pump piston is 2cm2 and that of the 
ram is 1000cm2. Determine the force FI due to the pump piston that would be 
required to lift a 2000Kg cotton bale up to its position before the top cover is 
screwed on. (g = 10 N/Kg). (3 marks)
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