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{he paper consists of THO sections. A and B0
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SECTION A: (650 marks)
Answer ALL the questions in this section.
1. {a)  Diiferentiate between basic physical quantity and derived physical quantity, giving an
example in each case. (2 marks)
{b) Convert 0.05 em® to SI unit. (2 marks)

2, Abox of 6 cm square base contains water to a height of 7em. When a stone of mass 200 g is
completely immersed in the water, the water level rises to a height of 9 em,

Determine: = Sre e d= v
y e
{(a)  the volume of the stone. ﬁ A ol (2 marks)
oM "
(b} the density of the stone. : (2 marks)
3 {a) Diiferentiate between mokecules of ice and molecules of water. (2 marks)
{b)  Explain why air bubble bursis as soon as it emerges from the surface of water,
; (2 marks)
4. Explain the Brownian motion. (4 marks)
3 In an experiment using a density bottle, the fﬂﬂnwmg.)sgm!m were oblained:
Massofthe bottle = 30g o e e
Mass of the bottle and water = 58 g x\‘x‘*’ =g
Mass of the bottle and liquid x = 62g | -kyjs,EFdﬂ.
L0 \
Caleulate the relative density of the ligiid x.
(4 marks)
6. (a) - State the Archimede's principle. (2 marks)

(b}  Abody of mass 4 kg weighs 30 N in a liquid. Determine the upthrust on the body due
to the ligquid. (2 murks)

7. Prove that pressure, P, at a given point in a liquid is given by the formula:

P = pgh
where o = density of the liquid
g - gravitational force
h - height of the liguid
(4 marks)
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8. With the aid of a labelled diagram, outline a test to determineg if’ a mercury barometer 15 faulty.
(4 marks)
Q. Define the following terms:
(a) moment of a force, (2 marks)
(b} principle of moments, Sum OF <l iy ol {2 marks)
10 {i) State Newton's Third law of motion. o v epunt POP (1 mark)
(b) A pick-up truck of mass 2000 kg moving at a velocity of 40} ms”' along a straight road is
brought to rest in a distance of 25 metres. Calculate the average retarding force,
(3 marks)
Il (a) Define “uniform circular motion”™. {2 marks)
(b}  Anautomobile of mass 1.200 kg moving at uniform speed of 10 ms" makes a eircular
tumn of radius 30 metres.
Calculate the centripetal force acting on it {2 marks)
12, (2)  Define tempersture and its ST unit. {2 marks)
(b} Give any two rcasons why mercury s preferred to water for use in thermometers.
{2 marks)
13 A 3.0 KW kettle containing 1.5 kg of water a;{mﬂc 15 left switched on. Caleulate the time it
will take to boil off all the water. <
\\\:k
\
(Take: Specific latent heat of t'np-ur'ggﬁﬁ‘n of water as 2.26 = 10° j kg™
(f;" {4 marks)
4. (&)  Ariver whose real depth is 16 metres appear to be 12 metre deep. Calculate the
refractive index of the water in the river. (2 marks)
(b  Caleulate the eritical angle for glass of refractive index 1.5. {2 marks)
15.  Anobject i3 placed 16 om infront of a convenging lens of focal length 12 em. Delermine:
ia) the image distance;
(b}  the magnification;
{c)  nature of the image formed.
Te (4 marks)
13 |
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SECTION B: (40 marks)
Answer any TWO questions from this seciion,

(iy ~ With the aid of labelled dingram, describe how the specific heat capacity of a
good conductor is determined by electrical method.

(ii}  State any three possible source of errors in 16 {a)(i) nbove,

{12 marks)
Use an object and ray diagrams 1o illustrate:
(i) the principal focus of & concave mimor;
(ii)  the focal length of & concave mirror;
(iii}  radivs of curvature,
{4 marks)

A spherical mirror with a focal length of 20 em forms @ magnified image four times
the size of the object on a screen.

(i} With a reason, state the kind of mirror used.

(i) Determine the object distance from the mirror.

:(\
An ebject of mass 1.5 kg |5hﬁatﬁ1mmcﬂ:nnmthctempemmru of 135°C. Ivis then
guickly transferred into copper r:-uimggérr of mass 0.0135 kg comtaining 200 g of water.
The mixture is well stired and the final temperature is noted to be 30°C. 1f the initial

temperature of water and the cﬁ.lcﬁ&-etcr was 10°C, Determine ihe specific heat
%"
capacity of the object. o’

{4 marks)

(Take the Specific heat capacities of copper and water as 400 kg 'K and
4200 j kg 'K respectively).

(8 marks)

Drraw a ray diagram to show how o concave mirror is used in shaving, {5 marks})
(i) List any three factors that affect stability of a body, (3 marks)
(i)  Identify one application of stability. {1 mark)
Given ofy=1.5 where a and g represent refractive index of air and glass respectively.
Determing y7a . . (3 marks)

| 13 SEP 2013
4




1%.  (a) Differentiate between stable and unstable equilibriom. = 14 marks)

(b} State the law of conservation of linear momentum. {2 marks)

(¢}  Abody of mass 2 kg moving at 0.25 ms! collides with a second body of mass 1.5 kg
and moving the opposite direction at 0.4 ms™. If the bodies stick and move together

after collision, determine:

¥y
{i} the total momentum before collision, M=
{ii} common velocity after collision. W=

(7 marks)

(d)  Analloy is made by mixing H{}m of copper of density 8.9 gem™ 3 with 120 ::m of
atuminium of density 2.7 gem™”. Deetermine the density oF alloy in kgm™.

(7 marks)
19. f{a)  Listany three properties of a hydraulic fluid. (3 marks)
{b) A solid block of mass 20 kg has dimensions: 2 m by 1 m by 0.5 m.
Determine;
{i} T Pressure,
{if)  minimum pressure;
A
it exerts when resting on a flat surface, o)

% O (6 marks)

/‘;‘v
Y/

(€}  Two springs of negligible weights mﬂf;pnng constants of 50 Nm' and 100 Nm™
respectively are connected end to p@aﬁd suspended from a fixed point.
Determine: 7

(0 the total extension when a mass of 2.0 kg is hung from the lower end -

(ii)  the combined spring constant.
{7 marks)

{d) A pas container has a pressure of 2.5 % 1P pa at & temperature of 25°C. Assuming
that there s no change in volume, determine the pressure of the gas when the
temperature is Jowered 1o -10°C. (4 marks)
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