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SECTION A : (25 MARKS)

1. The figure below shows a micrometer screw gauge used to measure the diameter of a metal rod.

When the rod is removed
diameter of the rod. o

o
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and ,jayys,i of the. gauge closed, the reading is 0.14mm. Determine the

(Imark)

2. Aball is thrown horizontally at 8m/s from the top of a tower. It reaches the ground after 4 seconds.

Calculate the height of the tower.
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A R R T S P S N

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

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

(2 marks)
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3. 200cm’ of air at 27°C is heated to 97°C. Determine the new volume if the pressure remains constant.

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

(2 marks)

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

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

4. An object of density 9 x 10°kg/m® and mass 1.8kg is. completely‘immversed in water. Calculate the

mass of water displaced in kg. (Take density of wat
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5.

In the diagram below, determine the weight of the metre rule shown below. : (2 marks)

Ocm 1OIcm 40cm 100cm
| | I

|2.0N|

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

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

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

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

6. The figure below shows a horizontal pipe in which the area of constriction is 24cm’. If the speed of

water in the wider part of the pipe is 6m/s and 9m/s in the constriction, find the area of the wider part.

(2 marks)
a) Give a reason why water wets glass. (2 marks)
b) Pure water was cooled from 4°C to 0°C. Explain what happens to its density. (2 marks)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------

...................................................................................................................................................................
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. A drop of oil whose volume is 1 x 10°m® spreads on the surface of clean water to form a circular

patch of area 3.14 x 10*m’. Determine the thickness of the patch. (2 marks)

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

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



9. Explain why it will feel cooler in a white car then in a whlte car than in a black one if both of them
are left in the sun for a long time. | (1 mark)

...................................................................................................................................................................
...................................................................................................................................................................
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10. The figure below shows a spring of spring constant 75N/m when unloaded and when loaded with a
weight W.

Determine the value of weight W. (3 marks)

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

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

11. A block measuring 20cm by 10cm by 4cm rests on a flat surface. The block has a weight of 6.0N.
Determine the maximum pressure it exerts on the surface. (2 marks)

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

...................................................................................................................................................................
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II. the heat capacity of the water. ' (3 marks)

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

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

I1I. the mass of the water (specific heat capacity of water is 4200KJ kg™'k™") (3 marks)
15. a) State two factors that reduce the efficiency of a block and tackle system of pulleys (2 marks)
......................................................................... @eernreecanserslQedresseserersessnasarssessrsressnssnesasnnssnssorsessrenseresetens

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

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

Single
fixed pulley

71N
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ii) Determine :

I. the velocity ratio of the system (1 mark)
I1. the mechanical advahtage of the syétem (3 marks)
(3 marks)

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

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

16. A student is asked to draw a diagram of the apparatus used to investigate how the pressure of some
trapped air varies with temperature. His diagram is shown in the figure below.

Bourdon gauge

)

Stirrer
" Trapped Air
e - - — Z - ; ' e
a) Complete the diagram by drawing two essential items the student has omitted. (2 marks)
b) What is the purpose of the stirrer ? (1 mark)
(1 mark)

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

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



~ b) A spring of a certain length was noted to attain a new length of 13cm and 15¢m when load of 50N
and 80N was suspended from its hook respectively. Calculate :

i) The spring constant (4 marks)

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

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

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

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

¢) A uniform rod of length 5Sm weighing 180N is held horizontally by a spring balance B at one end
and a pivot at 0.5m from the other end.

i) Sketch a diagram of the set up showing the forces acting on the rod. ~ (2 marks)

ii) Calculate the reading of the spring balance. (3 marks)
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'b) Figure below shows variation of volume of watet and temperature as water is heated from
0°C to 40°C. =

A

Volume (cm?3)

\ 4

i) State the value of P. ’ (1 mark)

e e R N

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

ii) In the figure below, sketch the graph of density of water against temperature upto 10°C. (1 mark)

5

N

Density( g/cm?)

Temperature (°C) ~

iii)A heater rated 300W was used to héat the water from 0°C to 40°C. If the heating took 5 minutes,
determine : '

I. the heat supplied by the heater. : @3 marks)

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

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

...................................................................................................................................................................
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€) A certain mass of hydrogen gas occupies a volume of 1.6m’ pressure of 1.5 x 10°Pa and ;
temperature 12°C. Determine its volume when the temperature is 0°C at a pressure of 1.0 x 10°Pa
(4 marks)

R R R R T R R D R R R R L R T N )

b) A car of mass 1000kg moving with a speed of 10m/s crashes into a wall and comes to rest in 0.4S.

Find :
i) the impulse (3 marks)
i1) the average force exerted by the well. (2 marks)
4
¢) i) State the law of conservation of linear momentum. (1 mark)

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

...................................................................................................................................................................
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ii) A 5kg mass moving with avvelocity of IOﬁnls“collides with a 10kg mass moving with a velocity of
4m/s in the same direction along the same line. After collision the 5kg mass moves with a velocity

of 7.0m/s.
L. Calculate the velocity of the 10kg mass. (4 marks)
II. What type of collision is described in c(ii). (1 mark)
P




