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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:
Answer booklet;
Mathematical tables| non-programmabe electronic calculator.
This paper consists of EIGHT questions in TWO sections: A and B.
Answer any THREE questions from section A and any TWO questions from section B.
Al questions carry equal marks.
Maximum marks for each part of a question are as shown.
Candidates should answer the questions in English.

‘This paper consists of 5 printed pages.

Candidates should check the question paper to ascertain that all
the pages are printed as indicated and that no questions are missing.
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SECTION A: TELECOMMUNICATION PRINCIPLES
Answer any THREE questions from this section.

@) State any two roles played by the Communications Authority of Kenya in the

telecommunications industry.
(i) Draw a labelled block diagram of a communications system and state the
functions of each block.
(10 marks)
Alossiess transmission linc has primary line constants of inductance L =0.5 mH/km

characteristic impedance;
propagation coefficient;
phase delay;
wavelength;
velocity of propagation.
(10 marks)

() Statc any three ways of minimizing fading in radio wave propagation.

() With the aid of a ray diagram, describe space wave propagation of radio waves.
(8 marks)

A parabolic dish antenna has a mouth diameter of 2 m and efficiency of 75%. If the
frequency of operation is 6 GHz, determine the:

@) beamwidth between half-power points;
() beamwidth between nulls;
(i) gain.

(8 marks)
An antenna fed with 10 KW of power produces the same field strength at 2 given point as
a 44 dipole fed with 20 kW of power. Determine the gain (in dB) of the antenna
relative to an isotropic radiator. (4 marks)
()  Stateany two:

@ advantages of light emitting diodes (LEDS) over cathode ray tubes (CRTs)
‘when used as visual display units;

() demerits of moving-coil microphones.

() With the aid of a labelled construction diagram, describe the operation of a
crystal microphone.
(10 marks)
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Draw a labelled block diagram of a radio frequency (r.f) signal generator and describe
its operation. (6 marks)

Sketch the specral displays obscrved on a spectrum analyzer for each of the following:

i) acarrier amplitude modulated by a single tone sinusoidal signal;
(i) acarrier amplitude modulated by a rectangular pulse.
(4 marks)

@) State any two services that use narrowband frequency modulation (FM)
communication systerms.

(i) With the aid of a labelled block diagram, describe the generation of minimum
shift keying (MSK) wave.
(10 marks)

A carrier voltage 9 =V sin @ tis amplitude modulated by a voltage J = Vausin wat .
Derive the expression for the instantancous voliage of the modulated wave.
(5 marks)

In an AM system, the power of the carrier component is 1 mW and each side frequency
voltage is 10 dB less than the carrier voltage. Determine the:

() modulation index;
(i) total power in the modulated wave,
(5 marks)

G)  State any two functions of the RF stage in a radio receiver.

(i) With the aid of a circuit diagram, describe the operation of a slope detector used
in FM radio receivers and sketch its characteristic curve.
(12 marks)

An amplifier has a gain of 30 dB and generates a noise power, referred to its input
terminals, of 3/W. The signal applied to the amplifier input is - 10 dBm and the

signal -to-noise ratio at the input is 20 dB. Determine the signal-to-noise ratio (in dB)
at the output of the amplifier. (8 marks)
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SECTION B: INDUSTRIAL MEASUREMENTS
Answer any TWO questions from this section.

@ State any two merits of piezoelectric transducers when used for pressure
‘measurements.

(i) With the aid of a labelled diagram, describe the operation of air pressure
measurement system using a linear variable differential transformer and Bellows.
(9 marks)

A piezoclectric pressure transducer with a sensitivity of 9 pC/bar is connected t0 3
a gain of 0.005 V/pC. The amplifier feeds an ultra-violct chart
ty is set to 20 mm/V. Determine the:

@ overall sensitivity of the system;
(i) deflection on the chart due to a pressure change of 35 bar.
(5 marks)

A disc mounted on a shaft of a machine has 12 equally spaced marks along its
ciroumference. The flashing rate of a stroboscope on the disc s 6000 per minute.
Determine the speed of the machine if the disc appears:

@) stionary;
(i) to move forward at 10 rp.m;
(i) to move backward at § tp.m.
(6 marks)

@  State any three advantages of capacitive over float methods of liquid level
measurement.

(i) With the aid of a labelled diagram, describe the measurement of liquid level
using ultrasonic method.
(9 marks)

@) State any three errors associated with thermometers.

(i) A copper-constantan thermocouple has a linear calibration between 0° C to
400° C and indicates 20.68 mV at maximum temperature. If the cold junction is
25°C, determine the:

L sensitivity of the thermocouple;
1L hot junction temperature when indicaied e.m.{is 8.92 mV;
HL  range of temperature measurcment.

(11 marks)
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8 (@ ()  Describe the operation of a humistor hygrometer.

(i) State any two merits of the hygrometer in a(i).
(6 marks)

(®)  With the aid of a labelled diagram, explain the principle of operation of a capillary tube
viscometer (constant head type). (8 marks)

(€)  Figure 1 shows a diagram of a pneumatic pressure transducer. The control orifice has
2 diameter @, =0.5 mm and the measuring orifice has a diameter @, =2 mm. The
operation of the system is represented by the equation:

V4= ~05(A-/A)z+1.1for0.6< (%4) < 0.8, where P, = back pressure,
Ps = supply pressure, A,, = area of measuring orifice and A = area of control orifice.
Determine the range of finear measurement (8c). (6 marks)
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