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SECTION A: ELECTRICAL MEASUREMENTS

Answer any THREE questions from this section.

clel e
_ O[] 201
Deline each of the following units, giving an example in each case:

(i) absolute:
(1) fundamental;
(1il) derived.

(6 marks)
Derive the dimensions of the following quantitues mn the LMTI system:

(i) potential ditference:
(i1) magnetic flux density.
(8 marks)
Fhe tollowing equation was obtained from the measurement of resistance in on
electrical system. Show that it is dimensionally correct using ¢.m.u system ol units,
R M, M. . ;
e where r, R = resistances
R* + w’l.
M, and M,

L = sell mductance

mutual inductance

1

@ = angular frequency.
(6 marks)

(1) Describe each of the tollowing crrors:
- L/
l. nstrinnental;
I1. environmental; v~
-
I observational. v
(i1) State any one method used to minumize each of the errors in a(i).

(9 marks)

The resistance of an unknown resistor, R, determined by the wheatstone bridge is
) ey | R R, 1
given by the expression R, =

where Imiting values of the resistances are:
R, = 500 Q+ 1%

R,=615Q+1% !

R, = 100 Q+05%

Determine the following for the unknown resistance, R -

(1) nominal value;

(11) limiting error;

(ii) litung values, 1 4 - N9 thap ens
E‘ + 8] .!j.’lr‘”f‘_ )

(6 marks)
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(c) A voltmeter having a sensitivity of 1000 €2/V reads 100 V on its 150 V scale when
connected across an unknown resistor i series with a milliammeter. When the
milliammeter reads 5 mA, determine the:

(1) apparent resistance of the unknown resistor
(1) actual resistance of the unknown resistor.
(5 marks)
3. () State any four advantages of the digital instruments over the analog instruments.
(4 marks)
(h) Explain the importance of a circuit diagram in the servicing and mamtenance of an
electrical equipment. - (4 marks)
(c) (1) Figure | shows a balanced Hay's bridge. Determine the value of the:
l. resistor R :
11 inductor l'l'

X/
f = & HKHz
Fig. 1
(1) State any one advantage of using the Hay’s bridge over the Maxwell’s bridge
for the measurement of inductance of a coil. (12 marks)
4. (a) Detine the following with respect to electrical equipment:

(1) rehiability: . o
(1) failure:
(1) availability.

(3 marks)
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(b) Outline the steps to be followed in soldering. (5 marks)

(c) Sketch the bath tab distribution curve and explain its shape. (8 marks)

(d) State any two common faults in each of the following electronic components:

(1) capacitors;
(11) P-n junction diodes.

(4 marks)
3, (a) (1) State any one possible cause for the following faults in a d.c machine:

(h failure to start completely;
(1) excessive sparking at the brushes;
(H1)  vibrations and pounding noises.

(1) State any three merits of preventive maintenance. (6 marks)

(b) Outline the procedure for overhauling and assembling an electric motor for repair.
! (8 marks)
(c) Figure 2 shows a transistor amplifier. Explain the effect for each of the following faults:
(1) base-emitter short circuit;
(i) resistor R open circuit.
(6 marks)
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SECTION B: ANALOGUE ELECTRONICS 1
Answer any TWO questions from this section.

Explain avalanche breakdown in semi conductor diodes.

(4 marks)

An a.c source of supply of 230 Vrms is applied to a half wave rectification circuit
through a transformer whose turns ratio is 10;1. The rectifier supplies a load of 800 .

Assume diode resistance is 10 €. Determine the:

(1) the rins value of voltage that appears across the secondary;
(it) maximum voltage that appears across the secondary:;
(i)  maximum current in the load;

(v) maxunum load current.

(8 marks)

A zener diode has a reverse break down voltage of 5.8 V and after this, it can be
considered as a hinear resistance of 10 €. It is to be used in a voltage stabilization
circuit to stabilize the load voltage at 6 V from 12 V supply. The load resistance is

2 kS2. Determine the value of the required series current limiting resistor.

State any two advantages of the JFETSs over the BJTs.

Define each of the following with respect o field effect transistor:

(1) pinch-off voltage (Vp):

(i1) gate source cut off voltage (VGss off).

The readings in table 1 were obtained during an experiment on JFET.

Table 1

Ov Ov C2v
GS "
\!DS v I5v 15v
Id 10mA 10.25 mA Q.65 mA

Using the data, determine the:

(i) a.c drain resistance;
(ii) transconductance;
(1)  amplification factor.

(8 marks)

(2 marks)

(2 marks)

(6 marks)
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(1) For a BJT show that f = [ - o Where £ = common emitter current gain:

@ = common-base current gain.

(11) The figure 3 shows a transistor amplificr biased by the voltage divider bias
method. Determine the value of the:

1. current through resistor R
1. base voltage.
(10 marks)
B » ¢Vee ® 10V
R1 |
10K ;
Y
R 2
2.2K0
o— ——— L, T ]

Define the tollowimg with respect to thermionic¢ emission:

() space charge;
(i) work function.

(2 marks)

Figure 4 shows a block diagram of a cathode ray oscilloscope (CR(). Name the parts
lubelled 1 to 6 and state the function of each part. (12 marks)

1)
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Fig., 4

(c) Figure 5 shows an oscilloscope display of a sinusoidal waveform. The vertical scale is
set at 10 V/em while the time scale is set at 20 ms/cm. Determine the:

. . y 4
{1 peak value of the voltage:
(i1) frequency of the wave.

(6 marks)
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