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b) What is the temperature. (1 mark)

6. When a particular substance at a certain temperature is heated, it expands when the same substance at
the same temperature is cooled. It also expands

a) What is the substance. (1 mark)
b) What is the temperature. (1 mark)
7.a)Draw a vernier calliper to show a reading of 7.36cm (1 mark)

0
b) V\’hat i§ the &nl 1{(1) er scijew gauge reading in the'figure shown below. (1 mark)
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8. State and explain why it would be adyisable to use hollow bricks in place of normal building stones in
countries which experience winter. (2 marks)

9. The three springs shown below are identical and of negligible weight. The extension on the system of
springs is 20cm.
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LI iy,

Determine the constant of each sprig. (2 marks)

10. A Planck of negligible weight is kept ih 2ONrizontal position by the forces shown in the diagram

below.

i)  Calculate the magnitude of force Q. (1 mark)

.................................................................................. B S PP
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i1) Calculate the v@fueof ¥ (2 marks)

11. Air is blown over a piece of paper as shown below. State what is observed.

12, Thle figure represents the velocity-time graph for a lift in a department store. Use the graph to
calculate

1) The acceleration of th¢dild. of paper held horizontal here (1 mark)

) Piece
i) the toAg} distans by the lift.

of paper (1 mark)
horizontally
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13. A bicycle tyre is foun} to havg/a {)rqssure '8 x 10"N/m? at 20°C. Assuming that the volume of the

air inside remains conptant, cflculate the pressure if th&\temperature of the tyres 5rises to 29°C when
the tyre is left in the syn for fometime, given that the atmyospheric pressure is 10°N/m? (2 marks)
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SECTION B (55 marks) 1 2 3 4 5 8 7 8 9
(Answer all the questions in this section) Time (s)

14. a) An object which is moving over a horizontal surfacé slows down until the motion finally gets to
zero. Explain what is responsible for this observation. 1 mark)

b) A trolley of mass 5.00 kg rests at a plaivhorizontal shown below.

1)  Show on the sketch, the forces acting on it when pulled in one direction. (4 marks)

i1) When the trolley is pulled with a horizontal force of 24N, the trolley accelerates at 3m/s?. Find
the frictional force acting on the trolley. (2 marks)

c) An automobile of mass 500 kilograms 1§ accelerated from rest glong a horizontal surface. The force
produced by the engine is 300N and that due to friction is SON/What is the accelerated force and
what is the acceleration produced? (2 marks)
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15.a)  State the energy changes that occur when

1) A man climbs a mountain. (1 mark)

b) A machine with a wheel of diameter 1.6m and axle of diameter 0.4m lifts a load of mass 12kg with an
effort of 120N. Given that the acceleration due to gravity is 10m/s2.

Calculate

1)  The velocity ratio of the machine. (2 marks)
i1) The mechanical advantage of the machine. (2 marks)
ii1) The efficiency of the machine. (2 marks)

c) A bullet of mass 8 x 107 kg is fired horizontally into-a block of wood of mass 0.6kg which it knocks
and moves with an initial speed of 6m/s. Calculate

1)  The speed of the bullet. (2 marks)
i1) The kinetic energy lost‘in the impact. (2 marks)
16.a) Define the term specific heat capacity of a substance. (1 mark)

b) In an experiment to determine the specific latent heat of vaporisation of water, stream at 100°C was
passed into water contained in a well lagged copper calorimeter.
The following measurements were obtained.
Mass of calorimeter = 52¢g
Initial mass of water = 72¢g
Initial temperature of water = 6°C
Final mass of water + calorimeter + condensed steam = 127g
Final temperature of mixture = 34°C
(Specific heat capacity of water = 4200J/kgk)
(Specific heat capacity of copper = 390J/kgk)
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Determine
1)  Mass of condensed steam. (2 marks)

ii1) Given that Ly is the specific latent heat of vaporization of steam, write an expression for the heat
out by steam. (1 mark)

17. A car runs at a constant speed of 15m/s for 300s and then accelerates uniformly to a speed of 25mls
over a period of 20s. This speed is maintained for 300s before the car is brought to rest with uniform
deceleration in 30s.

1) Draw a velocity-time graph to represent the journey described above. (3 marks)
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_ From the graph above ‘
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b) A rubber envelope of a hydrogen filled balloon having volume of 2m? is held in position by a vertical
string as shown below.

The mass of the balloon is 1.3kg. Given that density of hydrogen is 0.1kg/m?* density of air is 1.3kg/

m?. Find
i) total weight of the balloon including the hydrogen gas. (2 marks)
il) the upthrust. (2 marks)
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Hydrogen gas
¢) A solid weighs SON in 2ir B MCANWhe e immersed in water. Calculate

1) relative density of the solid.

19.a? A stone of mass 450g is rotated in a vertical circle at 3 revolutions per second. If the string has a
ength of 1.5m, determine:

1) the linear velocity. (3 marks)
il) the tension of the string at positions A and B. (4 marks)
b) State two factors affecting centripetal force. (2 marks)
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