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This paper consists of EFGHT questions in TWO sections; A and B.
Answer any THREE guestions from section A and any TWO guestions from section B in the answer
fookler and drawing papers provided.,
All questions carry equal marks.
Maximen marks for each part of a question are as indicated.
All drawing dimensions are in mm,
Candidates should answer:the guestions in English,

This paper consists of 6 printed pages.

{andidates should check the question paper 1o ascertain that all the
pages are printed as indicated and that no gquestions are missing,
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SECTION A: CIRCUIT ANALYSIS
Answer any THREE questions from this section.

1. {a)  Distinguish between a salient pole rotor and a cylindrical rotor construction in relation
to three phase synchronous machine. (4 marks)

() Oudline four merits of having a stationary armature and a rotating field systems in three
phase allernators. {4 marks)

(eh Diraw the Vecharacteristic curves of a synchronous mator. (4 marks)
(dy (D Explain the function of & centrifugal switch on a single phase motor,

(i) With aid of a labelled diagram, cxplain the operation of a shaded pole motor.

(8 marks)
2 (a)  Distinguish between the constructional features of a wound rotor and 2 squirrel cage
rotor of a three phase induction motor. {4 marks)

b {1 Figure 1 shows three single tum coils, AA BB’ and COC' spaced 120 apart on a
S1ator,

Draw the resultant waveforms for current developed in each coil,

(it} Sketch the Torque-slip characteristics curve of a 3-phase Induction motor.
(G marks)
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{c)  Describe each of the following stepper motors,

(i} variable reluctance:;
(up  hybnd stepper modor.

(6 marks)
(d)  Table 1 shows the truth table for a 2-phase ON mode sicpper motor. Complete the

table. {4 marks)
Table 1

A B C Step angle

+ +

il +

+ i}

- o+

3, @ (i) State *Nortons Theorem'.

(i}  Figure 2 shows anelectric circuit. Using Nortons Theorem. Determine the

current fowing in the 10 £2 resistor (11 marks)
]
20V
| 0ck
Bl
a1l
Fig 2
{hi State three canses of transients in electric circuity (3 marks)
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A D.C cireuit consists of a resistor R connected in series witha 0.5 1F capacitor and has
a time constant 10 ms.
Destermine the:

(i) Value of resistor;
(i)  Capacitor voltage 10 ms after connecting the circuit o a 20 V supply,

{5 marks)
Describe each of the following parts of a 1.0 machine:
(i} armature,
(i} wvoke,

(4 marks}

(1) Explain the term "back e.mt” as used in D.C motors,
(i} Draw the equivalent schematic diagrams of each of the following 1D.C machines

(I sEries molor,
(1) short shunt compound motor,

(6 muarks)
Diraw a [abelled circuil diagram of one wattineter method used o measure power
in a thregs phase staf connected ?I:najan-:cg.i [éﬁd. (3 markz)

o
N

Three 20 € resistor are uunnm:tﬁd%i-ﬁ}smr b a 415 ¥V 50 Hz 3 phase supply. Deétermine
the total power dissipated by thegesistors (7 marks)
Diefine a ‘complex wave", (2 marks)

A complex voltage is represented by

V =(20sin wf + 6 sin 3w + Lsin 5o volts
Determine the voltage's:

£) r.tm s value;

(i) mean value;

(i)  form factor.
(8 marks)
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Explain the following iron losses with reference 1o transformers:

(i) Hysteresis
{ii) Eddy current

(4 marks)
Draw a labelled diagram of a core type three phase star-delta connected transformer.
(6 marks)
SECTION B: ENGINEERING DRAWING
Amswer amy TWO guestions from this secrion.
Dyraw a power circult diagram of a forward-reverse starter of a three phase
induction maotor. i % marks)
Draw a circnit diagram of a ¢lass B push and pull amplifier,
{7 marks)
Draw the following electrical symbols;
i1 Cooker control unit;
iy  Consumer unit;
(i) Three gang one way swilch;c
liv)  Buzzer: X
(v)  Transformer. X
¢ (5 marks)
Uonstruct @ parallelogram given that sides AB = 90 mm, AC = 70 mm and angle
CAB =60". (6 marks)
Comstruct a triangle given base AB = 80 mm vertical angle CAB = 95° and the height
gs 0 mm. (5 marks)
Uonstruct & parabola inside a rectangle of 80 mm by 40 mm. (8 markz)
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E. ) Fipnre 5 shows a view of an ohject.

45 |

D 4z

| |
|

31

44
16
44

36

-

54

Usimg Autocad software:

ta)  Copy the given view indicating the shown dimensions,
(6}  Print and hand over the hard copy.
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