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12, Figure 4 shows an object PQ at a distance S in front of a plane mirror M.

"
Figure 4
‘With the aid of a labelled ray diagram, describe the procedure you would follow to locate
the image formed by reflection at the surface. (4 marks)
3. @  Define an ideal gas. (1 mark)

(b)  Explain two conditions under which a real gas behaves approximately like an ideal
gas. (4 marks)
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14, State two conditions necessary for total internal reflection to occur at glass-liquid interface.

i (2 marks)

ECTION B: (45 marks)

Answer THREE questions from this section in the spaces provided afier question 19.

15 @

®)
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(i)

An incompressible fluid flows in a tube of varying cross-section. For the
fluid, state:

(@) the equation of continuity; (1 mark)
(1) Bemoulli’s equation, (1 mark)
‘Water flows through a horizontal pipe of varying cross-sectional arca, at one
scction, the cross-sectional arca is 10 cm’ and at another itis 5 cm?. The

pressure difference between the two sections is 300 Pa. Determine the
volume of water that would flow out of the pipe in | minute. (6 marks)

An object is placed 18 em from a screen. A focused image can be obtained when
2 lens of focal length 4 cm is placed at ither of two positions between the object
and the screen. Determine the:

[0}

(i)

two posit (4 marks)

magnification of the image for one of the positions of the lens. (3 marks)
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16, (a)  Explain the following in relation to gas system:
) isochoric process; (2 marks)
(i) isobaric process. (2 marks)

(b)  Figure 5 shows a gas system undergoing various processes.

s

% [3 b
a d
>
Volume (V)
Figure 5

When the system is taken from stte a to b along the path ach, 80 J of heat flows
into the system and 30 J of work is done.

(i) How much heat flows into the system along path adb if the work done

is 107, (5 marks)
(i) When the system is returned from b o a along the curved path, the work
done is 20 J. How much heat is liberated during this process. 2 marks)
(© ()  StateGraham's law of diffusion. (1 mark)

@) A mixture of equal volumes of hydrogen gas and oxygen gas diffuses
through a porous barrier from one side of the barricr to the other.
Determine the relative rate of diffusion of the gases through the barricr.
(3 marks)
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(i)

Define simple harmonic motion. (1 mark)
Figure 6 shows a metal disc of mass 0.5 kg attached to one end of the spring

of negligible mass and spring constant of K =20 Nr". “The other end of the
spring is attached to a firm support.

— support

Spring

Metaldisc

Figure 6

The disc is then pulled downwards a distance of 0.1 m and then released.
() Write the equation for the displacement of the disc. (2 marks)
() Determine its angular frequency. (3 marks)

(I Given that at time t =0, the disc is in the extreme downward position,
determine it's displacement at time t= 15 (4 marks)

(b)  Figure 7 shows two forces F, and F, acting at a point. The magnitude of F, is § N
and that of F is 5 N.

Verticalavs

- Hortzontal axis
Figure 7
Determine the resultant:
() horizontal component; (3 marks)
(i) vertical component. 2 marks)
10
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Explain how a greenhouse works. (3 marks)
Solar radiition with an intensity of 4.2 J cm?min " s incident upon a
greenhouse of dimensions 30 m x 10 m. Assuming 70% of the solar

radiation is transmitted into the greenhouse.

()  Determine the power in watts of the radiation entering the
greenhouse. (2 marks)

(1) The energy costs Ksh 4 per kwh, how much will 1 hour of the
sunlight cost? (3 marks)

State two advantages of using the greenhouse effect in agriculture. (2 marks)

Explain how a magnetic material acquires magnetism when placed in a
uniform magnetic field. (3 marks)

Explain a situation under which a magnetised material would increase its
‘magnetism on heating. (2 marks)

State Newton's law of universal gravitation. (1 mark)

Satellites A and B orbit a planet in circular orbits of radii 1 x 10° m and
2x10° m respectively. The speed of satellite A is 2 x 10° ms "

Determine the:

(M acceleration of satellte B given that K% =101 x 10" m's? where
R, and T, are the radius and period of satélite A respectively; (5 marks)

() mass of the planet. (3 marks)
State the principle of conservation of momentum. (1 mark)
Figure 8 shows a stcel ball of mass 0454 kg fastened to a cord of length

68.6 cm. Ttis released when the cord is horizontal. At the bottom of its
path, the ball inclastically strikes a stationery block of mass 2.27 kg.

:,7 68601 —»
Steel ball~" 7

odsakg |

Ol e

Figure §

Determine the velocity of the system just after the collision. (5 marks)
n “Turn over
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SECTION A: (55 marks)

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

1. Youare provided with a ream of photocopying papers and a metre rule. Explain how the
thickness of one sheet of the paper may be determined. (3 marks)
2. Agunisusedto fire a bullet, The resultant force F in newtons. on the bullet when itis in

the gun barrel at time ¢ in seconds is given by:

F=4¢m~“_,'°‘

The force F hecomes zero justat the end of the barrel. In the space provided, sketch a
raph of force against time, hence determine the impulsc. (5 marks)

951771 2




image3.jpeg
3.

4.

9517/1

A system consists of three small objects of equal mass, located in the X - Y plan at points
(0.1,0). (0.0.1) and (0.1,0.1). Determine the coordinates of the centre of gravity of the
system. (5 marks)

Aball is thrown vertically upwards with an initial velocity of 20 ms". Describe how its
velocity changes with time during the flight until it comes back to the starting point.
(4 marks)

Figure 1 shows a graph of velocity against time for a car. Use it to answer questions
Sand 6.

Velodity ¥ |m
St
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5. Determine the acceleration of the car at time t=7 5. (2 marks)

6. Determine the total distance covered by the car. (3 marks)

7. Apendulum clock keeps correct time when it is at sea-level, where the valuc of the
acceleration due to gravity is 9.8 ms. Explain giving reasons whether it will gain or
lose time if it is taken to the fop of Mt Kenya. (Assume that the length of the pendulum
remains constant). (4 marks)

8. Agrinding wheel has a diameter of 0.2 m and a mass of 3 kg. Ttrotates at 3,600 revolutions

per minute. Assuming that its moment of inertia s given by [ =-5mR”  determine its
Kinetic energy. (4 marks)
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9. Figure 2 shows a system in which a force F, of 1780 N is applied to lift a car whose weight

F,is 8900 N.
e
}
~
Figure 2
Determine the:
@ mechanical advantage of the system. (3 marks)
(b)  ratio of the two areas A, to A, (1 mark)

10 The average density of a human body is about 980 kgm". If the body weighs 980 N in air,
determine the upthrust it experiences when totally submerged in water. (5 marks)
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11, Figure 3 shows a stress-strain graph for a ductile metal under tension.

Stress

Figure 3

Use it to identify and explain the following concepts:

(a) Elastic limit; (2 marks)
() Plastic deformation; (2 marks)
©) Ductile. (1 mark)
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