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INSTRUCTIONS 10 CANDIDATES

You should have the folfowing for this examination.
Answer bookler
Mathematical tablos’ non programmable scientific calewlator:
Drawire insiruments;
Dirawing paper size A2,
Computer installed with Auto-CAD software, electronic CAD software and a prinier.
Thiv paper consists of TR sections; A and B.
Answer any THREE guestions in section A and any TWO quextions in section B in the answer Booklet
andl drawing papers provided,
Alf questions carry equal marks. All working meust be shown.
Meximum merks for vach part of o question are as indicated
Candidates should answer the quesiions in English

This paper consists of 7 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: CIRCUIT ANALYSIS

Answer THREE questions from this section.

Describe the construction features of each of the following types of rolars of thiee
phase induction motors:

(i} squirmrel cage rotor;
(1) wound rotor.
(& rnarks)

(i Sketch the tonque-slip charactenstic curve for 8 3-phase induction motor.

(i} A S0 Hz6 pole 3-phase induction motor has a full load slip of 4%. The rowr
resistance and stand <till reactance are 0.01 © and 0.1 £ respectively.

Determine the speed at which maximum forgue Oceurs. {5 marks)
Draw the following three phase transformer winding connections:

(il Preltn-delia;
{ii) Delun-star
(4 marks)
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gﬂneﬂi‘tnr mtutmd at 300 rpm s required o generate

== -_&D V., The % il flux per pole is 0.05 Wi, If the armature has 100 slots,
- determine the number of conductors per slot. (5 marks)
Expliain: =
(1} why synchronous motors ane not self starting;
{ii)  how the condition 1n (a)(i) is overcome,
{5 marks}

iy  State three conditions to be considered when synchronizing three phase
machine 1o an existing supply.

(i)  Diraw a labelled circuit diagram of *Tamps-dark” method of synchronization.
(9 marks)
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{c) A 3-phase synchronous motor has 8 poles and operates from a 415V, 30 Hz supply

takes a line current of 100 A at 0.8 pflcading. Neglecting losses, determine the:

)

(1) motor speed;
{in)  tongue development by the motor,
{4 marks)
(d) A stepper motor with @ siep angle of 20° has a stepping frequency of 200 steps per
sccond. Determine the motor speed. (2 marks)
4 (a) Draw a labelled circuit diagram of a capacitor start single phase mduction motor.
(6 marks)
(b Outline four ments of the motor m (a), (4 marks) T
(e) Draw a labelled circuit diagram of a two wattmeter method use to measiire power in a
in o three phase star balanced load. (4 marks) & -
(d)y  Two wattmeters connected to a three phase motor indicate the total power input =
0.5 10 Kw. The power factor is 0.6. Determine the readings of each wattmeter, il
(6 marks)

4, (a)  Explain four conditions which affect the maximum power transferfed from the source
to the load in electric circuits. (4 marks)

(b) | ADC cireuit cofisiétsof n resistor connetied.ifi Series with a 22 4F capacitor. The
ﬂ;nﬁbnnﬂnm is 60.ms and supply voltage is 24 V. Determine the:

¥ (1) resistnce;
(i)  voltage across capacitor at 3 ms;
{iil}  voltage across resistor at 4 5 ms. -

g

{6 marks)

(c)  Figure 1 shows an electric circuit. Using Thevenin's Theorem:

=320} A
Lonid
BiM1
JInEL
TC ) g0
Fig. 1
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{iy  determinc the:

(1) open circuil voltage;
(I} eguoivalent impedance.

(ii) Draw the Thevenin's equivalent circoit. Determine the current flowing.
{10 marks)

5. {m) Describe two-port network., {2 marks)

(b)  Figure 2 shows a two-port identical T-network in cascade between a d.c generstor and
load. The current flowing into the first stage is % of s initial value, Determine the:

(1) resistances R, and Rs;
(11} currents in each stage. N
(10 marks) —
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Fig-2

fe}  Acomplex current is represented by = 13sin @i + Gain dal + 4sin Tel ampheres.

Determine the:
i) rms value;
{ii) mein valug!
(i)}  form Tactor.
(B miarks)
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Answer any TWO questions from this section.

fi, (&) Figure 3 shows a printed cireuit diagram of an electronic circuit, Draw the equivalent
schematic diagram. {10 marks)
L]
E.'I. i--'!l

BUZ1

Fig. 3

where D1 is a diode
R 1 and R2 are fixed carbon resistons.
(1 is NPN transistor
C1 is um electrolytic capaciton
Buil is a buzrer.
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Figitre 4 shows control circuit of star-delta starter for a three phase induction moor.
Draw the eguivalent ladder logic diagram. {10 marks)

Fa
Lt
re—

Fi

80 is stop huttan
81 is start button
K1 ia line contactor
K2 1% sturt contactor
K3 is delta contactor
K4 is start-deltn timer relay

Construct § rectangle given the length of the dingonal as 80 mm and width as 30 mm.
= {5 marks)

-

Construct a regular octagon instde 3 circle of diameter 80 mm using a ruler anl
COMPELES L1I1I}'_ (5 nmarks)

Construct a parabola given distance between the focus and directrix as 20 mm.

5 murks)
Consiruct 8 common tangent between two circles of diameters 60 mm and 30 mm with
their centres 100 mum apart. (5 marks)
2602/204 (7
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(#)  Figure 5 shows one view of an object,
RQI'I’ID\IG Watermark Now
(1) Using AutoCAD software, create the drawing.
{iiy  Print and hand over the hard copy.
{ 10 msrks )
L 30 o
r '! K&
E ]
= 2 =g
= 30 G: Fi
= = = e
F
(b}  Floure 6 shows an cloctronic circuit.
(i) Using an appropriate computer softwine, draw the circuit.
{ii) Print and hand over the hard copy,
{10 marks}
TE|2
NS00
I DL ' 4
=
T e c2
1;1 2I0F 1aF T
. =
Fig. 6
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