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SECTION A
Answer ONE questions from this Section.
i (a) Define the following terms as applied to simple harmonic motion:

(1) amplitude;

(ii) frequency;

(iii)  periodic time. (3 marks)
(b) A body moves with a simple harmonic motion. When this point is 0.75 m from the mid

point, its velocity is 11 m/s and when the point is 2 m, from the centre of its path, its

velocity is 3 m/s. Determine:

(1) the angular velocity of the body;

(ii) the periodic time. (9 marks)
(9] (1) state the following laws:

L Boyle’s law;
II. Dalton’s law of partial pressure.

(ii) A body has a volume of 0.08 m? and contains a mixture of helium and hydrogen
at a pressure of 450 kPa and temperature of 17 °C. If the mass of helium present
is 0.4 kg. Determine:

1 The partial pressure for each gas.
II. The mass of hydrogen present.

Assume gas constant for Helium to be 2080 J/kg and for Hydrogen to be

4160 J/kg.
(8 marks)

2 (a) @) Define the following terms as applied to heat:

specific latent heat of vaporisation;
IL. specific latent heat of fusion.

" 2601/102
2602/102 ;
2603/102 : 3

e/



il m

(®)

(©

3. (a)

(b

©)

2601/102
2602/102
2603/102

(ii)

Determine the amount of heat energy required to change 400 g of ice initially at
-20 °C into steam at 120 °C.
Assume the following:

Latent heat of fusion of ice =335 kl/kg
Latent heat of vaporisation of water = 2260 kJ/kg
Specific heat capacity of ice =2.14 kJ/kgk
Specific heat capacity of water =4.2 kJ/kgk
Specific heat capacity of steam =2.01 kJ/kgk
(10 marks)
Differentiate the following:
@) longitudinal wave and Transverse wave;
(ii) diffraction and refraction of sound.
(4 marks)
(1) State the principle of superposition as applied to waves.
(i)  With aid of a diagram, explain damped vibration.
(6 marks)

SECTION B

Answer ONE question from this Section.

With aid of a stress - strain graph, explain the behaviour of a mild steel subjected to

tensile test until destruction. (7 marks)
@) State the law of conservation of energy;

(i)  Derive the expression for kinetic energy. (6 marks)
6)) State Newton’s second law of motion;

(i) A bullet of mass 20 g, travelling horizontally at 100 m/s embedsA itself in the

centre of a block of wood of mass 1 kg which is suspended by a light string
1 m long. Determine the maximum inclination of the string to the vertical.

Assume g = 9.81 m/s?.
(7 marks)
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Define the following terms as applied to angular motion:

(1) angular velocity;

(i1) angular acceleration. (2 marks)
An object is suspended by a thread 250 mm long and both object and thread move in

a horizontal circle with a constant angular velocity of 2.0 rad/sec. If the tension in the
thread is 12.5 N, determine the mass of the object. (6 marks)

(1) State two instruments used for measuring pressure in fluids.

(i1) State two advantages and two disadvantages of venturi meter as used in
measuring flow rate.

(iii)  With aid of a diagram, explain the principle of operation of a centrifugal

governor as used in turbine speed governing system.
(12 marks)

SECTION C
Answer any THREE question from this Section.

Distinguish between primary and secondary cells giving one example in each case.
(4 marks)

(1) With the aid of a labelled diagram, explain the operation of a permanent magnet
moving coil instrument.

(ii) A moving coil instrument having a resistance of 10 Q gives a full scale
deflection when a current of 8 mA flows. Determine the value of the multiplier
to be connected in series with the instrument so that it can be used as a
voltmeter to measure up to 100 V.
(7 marks)

Using Kirchoff’s laws, determine the currents flowing in each of the resistors of the
bridge network shown in figure 1. (9 marks)
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Fig. 1

State Faraday’s laws of electromagnetic induction. (2 marks)

- Two coils have a mutual inductance of 0.2 H. If the current in one coil is changed from

10A to 4A in 10 ms, determine the:

(i) average induced e.m.f in the second coil;
(ii) change of flux in the second coil if it has 100 turns. (6 marks)
@) Define the following terms as used in electrostatics:

I. capacitance;

II. electric field intensity.

(@i1) Two capacitors with capacitances of 6 #F and 4 ¢F are connected in series
across a 100 V supply. If the supply is cut-off and the two capacitors are
connected in parallel, determine the final charge of the 4 ¢ F capacitor.

(12 marks)

An alternating voltage is given by the expression V = 75 sin (200 77 t - 0.25) volts.
Determine the :

@) peak-to-peak value;

(i1) r.m.s value;

(iii)  periodic time. (6 marks)
A capacitor C is connected in series with a 40 Q resistor across a supply of frequency

50 Hz. If the total circuit impedance is 50 Q and the current flowing is 3 A, determine
the: S
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