SEAGOING ENGINEER OFFICER CLASS 2

CERTIFICATE OF COMPETENCY

ELECTROTECHNOLOGY

Time allowed: 3 hours

Instructions:-

This paper consists of NINE questions where

Candidates are required to attempt ANY SIX questions.

All questions carry equal marks.

Pass marks: 50 %

CANDIDATES ARE NOT ALLOWED TO WRITE ON OR DEFACE THIS PAPER

This paper consists of this page and FOUR other printed pages.
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Notes to Candidates:-

1)  Write down your name in the top right-hand corner on the first page of the answer sheets.

i1)  Write down the question number in the top left-hand corner on each page.

i)  Answer each question on a new page.

iv)  No need to copy the questions’ details onto the answer sheets.

v)  Switch off all your mobile phones and communication devices when in the examination
room.

vi) Return all the question paper(s), the used and unused answer sheets before leaving the
examination room.

vii) Do not disturb other candidate(s) in the examination room.

viii) Do not attempt to take any photos or recordings of any question papers and/or answer
sheets.

ix) The progress of the examination is being recorded by close-circuit television (CCTV) and voice

recorders in the examination room.

If the above rules from item v) to viii) are infringed, candidates will be regarded as having failed

the examination as a whole and will not be accepted for re-examination for such period as may

be decided by the Director.
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1. A resistor of 25 Q and a coil having an inductance of 8 mH and resistance of 10 Q are

connected in parallel to a 12 V, 400 Hz supply. Calculate the current in each branch.

Sketch a phasor diagram and determine the current taken from the supply.

2. Twelve cells, each of e.m.f. 1.5 V and internal resistance 0.225 Q, are arranged four in series

per row or bank, with three banks in parallel. The battery so formed is connected to a load

consisting of a series-parallel resistor arrangement, made up of a 2 Q resistor connected in

parallel with a 3 Q resistor, these in turn being connected in series with a 2.5 Q resistor. Find

the battery terminal voltage, the power ratings of the resistors and the energy converted into

heat in the complete circuit if the arrangement is switched on for 1 hour.

3. Explain with aid of a circuit diagram, how to determine the following operating characteristics

of a p-n-p transistor with common base configuration.

(2)
(b)
(©)

the input characteristic;
the output characteristic; and

the transfer characteristic.

A circuit having a resistance (R) of 12 Q, an inductance (L) of 0.15 H and a capacitance (C) of

100 pF in series, is connected across a 100 V, 50 Hz. Calculate :

(a)
(b)
(©)
(d)
(e)

the impedance of the circuit;

the current in the circuit;

the voltage across the R, L and C;
the power.; and

the phase difference between the current and supply voltage.

Sketch a phasor diagram of the current and the voltages.

Page 3 of 5



5.

A 10 kW compound d.c. motor is supplied from a 240 V supply and at full load runs at 500

rev/min. The motor has the following resistances:

Shunt field = 200 Q;

Series field = 0.05 Q;

Armature = 0.05 Q.
Calculate:

(a) the full load current taken from the supply; and

(b) the motor speed when the current taken from the supply is reduced to half of the full

load current.

[Remark: Neglect the mechanical loss]

(a) Explain what is meant by armature reaction.

(b) A d.c. short-shunt compound generator supplies a current of 100 A at 220 V. The
resistance of the shunt field is 50 ohm, of the series winding 0.025 ohm and of the

armature 0.05 ohm. Iron and friction losses amount to 1 kW.
Calculate 1i.) the e.m.f. generated;

i1.) the copper losses;

ii1.)  the power of the generator; and

iv.)  the efficiency.

(a) Sketch and describe a miniature circuit breaker, and give an example of where it would

be used.

(b) Sketch and describe a high breaking fuse, and state the advantages of such fuse.
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Colil A, has a resistance of 24 ohms and inductance of 0.12 H, and Coil B, has a resistance of 28

ohms and inductance of 0.14 H.

If Coils A and B are connected in series across :
(a) a 115 V d.c. supply, and

(b) a240 V a.c, 60 Hz supply.

Determine the circuit current and power in each case.

(a) Two long parallel busbars each carry 2,000 A and are spaced 0.8 m apart between

centres. Calculate the force / metre acting on the conductors.

(b) The armature of a four-pole generator rotates at 600 rev/min. The area of each pole-face
is 0.09 m?® and the flux density in the air-gap is 0.92 tesla. Find the average e.m.f.
induced in each conductor. If the armature winding 1s made up of 210 single-turn coils
connected so as to provide four parallel paths between the brushes, find the generator

terminal voltage.

- END -
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