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Instructions

1. This paper consists of section A and B with a total of ten (10) questions.

2. Answer all questions in section A and two (2) questions from section B.

3. Section A carries seventy (70) marks and section B carries thirty (30) marks.

4. Mathematical tables and non-programable calculators may be used.

5. Write your Examination Number on every page of your answer booklet(s).

6. The following information may be useful

(a) Acceleration due to gravity, g = 9.8m/s2

(b) Density of air = 1.3kg/m3

(c) Stefan’s Boltzman constant, σ = 5.7×108wm−2k−4

(d) Sun to earth distance = 1.496×1011m

(e) Earth to moon distance = 3.845×108m

(f) Time period of moon = 271
3 days.

(g) pie π = 3.14

(h) Life span of human on earth = 70 years.

This paper consists of five printed pages
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SECTION A (70 marks)
Answer all questions in this section.

1. (a) Use the method of dimensions to:-

(i) Obtain the expression for the energy E of a body executing S.H.M,
assuming that this energy depends upon the mass ’m’, the frequency ’f’
and the amplitude ’r’ of the vibrating body. (04 marks)

(ii) Determine the dimensions of a, b and c if the velocity of a particle V

depends upon time t according to the relation V = at +
b

t + c
. (03 marks)

(b) The period of oscillation of a simple pendulum is given by T = 2π

√
l
g

, the

length l of the pendulum is about 10cm and is known to 1mm accuracy; the
period of oscillation is about 0.5sec. The time of 100 oscillations is measured
with a watch of 1sec revolution. what is the accuracy in the determining of
g? (03 marks)

2. (a) (i) If the length of a simple pendulum is doubled, how will it’s time period
be affected? (03 marks)

(ii) Two simple pendulums of lengths 1.44m and 1.00m start swinging at the
same. After how much time they will be out of phase and in phase again?

(03 marks)

(b) (i) What is second’s pendulum? (01 marks)

(ii) Find the length of second’s pendulum. (03 marks)

3. (a) (i) A bullet of mass 0.01kg and travelling horizontally at a speed of 500m/s
strikes a block of mass 2kg which is suspended by a string of length 5m.
The centre of gravity of the block is found to rise a vertical distance of
0.1m. What is the speed of the bullet after it emerges from the block?

(03 marks)

(ii) State the principle you applied in solving question 3a(i) above.

(02 marks)
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(b) Two bodies A and B of masses 100g and 400g respectively are moving
towards each other with a speeds 100cm/s and 10cm/s. They suffer a
head-on collision and stick together.

(i) In which direction will the combined mass move after the collision?

(02 marks)

(ii) What will be the distance travelled by the combined mass after 10
seconds. (01 marks)

(iii) Assuming the two bodies to be originally at the same temperature and
specific heat of both the two bodies to be 0.1Jg−1K−1, calculate the rise
in temperature of the combined mass after the collision. (02 marks)

4. (a) In an imaginary planetary system, the central star has the same mass as our
sun but is much brighter so that only a planet twice the distance between the
earth and the sun can support life. Assuming biological evolution processes
such as ageing processes on that planet similar to ours, what would be the
average life sparn of a human on that planet in terms of it’s natural year?

(04 marks)

(b) (i) The gravitational potential energy of a body on the surface of earth is
−4.8×1010J. What does it mean by this statement? (03 marks)

(ii) A satellite with kinetic energy is revolving around the earth in a circular
orbit. How much more kinetic energy should be given to it so that it may
just escape into outer space? (03 marks)

5. (a) (i) The e.m.f of a Cu-fe thermocouple varies with temperature of hot junction
as given by E(in mv) = 14θ −0.02θ 2, calculate the inversion and neutral
temperature. (03 marks)

(ii) Why is water a very useful cooling agent? (02 marks)

(b) (i) Why is the pupil’s eye of human black? (02 marks)

(ii) The tile floor feels colder than the wooden floor, even though both floor
materials are at the same temperature, explain why? (03 marks)

6. (a) (i) What happens to the air temperature in a valley when cold air blowing
across the mountain tops descends into the valley? (02 marks)

(ii) Give a common example of adiabatic process. (01 marks)

(iii) Absolute zero is not the temperature of zero energy. Explain. (02 marks)
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(b) (i) Can we make heat to flow from a body at lower temperature to a body at
hight temperature? Explain. (02 marks)

(ii) In a thermodynamic process, the pressure of a fixed mass of a gas is
changed in such a manner that the gas releases 20J of heat and 8J of
work is done on the gas. If the initial energy of the gas was 30J, what
will be it’s final internal energy? (03 marks)

7. (a) (i) What are seismic waves? (01 marks)

(ii) It is believed that the interior of the earth, the core is in molten form.
What seismic evidence supports this belief. (04 marks)

(b) (i) Show that the power generated by wind turbine is given by P =
ρAϑ 3

2
Where A=Area of blades and
ϑ =Speed of wind and
ρ =Density of air. (03 marks)

(ii) What are the various factors which contribute to the earth’s magnetic field.

(02 marks)

SECTION B (30 marks)
Answer only two (2) questions.

8. (a) (i) What do you understand by the term “Resistance matching” (01 marks)

(ii) High voltage supply should have high internal resistances. Why?

(02 marks)

(iii) Can we verify ohm’s law by using a filament lamp? (02 marks)

(b) A network of resistances is connected to a 16V battery with internal resistance
of 1Ω as shown below.

I1
4Ω

I2

4Ω

A B
I 1Ω I3

12Ω

I4

6Ω

C D

E = 16V

r = 1Ω
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(i) Compute equivalent resistance of network. (011
2 marks)

(ii) Obtain the current in each resistor. (011
2 marks)

(iii) Obtain the voltage drops VAB, VBC,and VCD. (03 marks)

(c) (i) Why are thick copper wires used as connecting wire? (02 marks)

(ii) Why is whealstone bridge not suitable for measuring very low resistance.

(02 marks)

9. (a) Explain the following.

(i) Why is collector of transistor made wider than emitter and base.

(02 marks)

(ii) The increase in temperature in semiconductors improves it’s
performance. What causes a transistor to be damaged. (02 marks)

(b) (i) What do you mean by encoding and decoding. (02 marks)

(ii) State the rule on the operation of NAND gate and NOR gate. (03 marks)

(c) (i) What will happen to base current if the base of the transistor is made
thick? (03 marks)

(ii) How does the collector current charge in a function transistor if the base
region has larger width? (03 marks)

10. (a) Study the logic gate shown below.

A
B Z

TX Y

(i) Identify X and Y. (02 marks)

(ii) Write down the output at T when A = 1, B = 1 and A = 0, B = 0.

(02 marks)

(b) (i) The input resistance of a silicon transistor is 665Ω. It’s base current is
changed by 15µA which results in the change in collector current by
2mA. This transistor is used as a common emitter amplifier with a load
resistance of 5KΩ. What is the voltage gain of the amplifier? (04 marks)

(ii) Explain why the conductivity of intrinsic semiconductor increases with
the increase in temperature while that of metals decreases. (03 marks)

(c) (i) What is a need of modulation? (02 marks)

(ii) Give two applications of remote sensing. (02 marks)
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