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EXAMINATION OF MARINE ENGINEER OFFICER

ELECTRO TECHNOLOGY

CLASS II

(Time allowed - 3 hours)

Total Marks  100

     INDIA                                                                           Morning Paper
                                                  
                         N.B. -        (1) Attempt  SIX questions only with minimum of ONE question from each part.

                                           (2) All questions carry equal marks.

                                           (3) Neatness in handwriting and clarity in expression carries weightage
Section A

1. A two core cable is fed at one end at a supply voltage of 250V. The resistance per 1000M of one core of the cable is 0.3(. Five equal loads of 50A each are connected at 50M intervals from the supply end. Determine - 

(a) The load voltage in each case,

(b) The efficiency of the system.

2. Two coils A and B are mutually coupled with a coupling factor of 0.5. Coil A has 500 turns and a current of 2A produces a flux of 30mWb.

Determine -

(a) The mutual inductance 

(b) The mutually induced e.m.f. in coil B when the current in coil A changes at a rate of 10A per sec.

3. Draw, explain the shape of the characteristic curves of a p - n junction diode in forward and reverse bias modes.

4. The moving coil of a  megger instrument is wound of copper wire and has a resistance of 5 ohms at 20 deg. C. To enable it to be used as a voltmeter a resistance of 995 ohms at 20 deg. C. is connected in series with the moving coil. The instrument reads correctly at this temperature. Calculate the percentage error of the voltmeter at 50 deg. C. (a) if the series resistance is wound of copper having a temperature coefficient of 0.00428 ohms/ohm/deg. C. at 0 deg. C.; (b) if the series resistance is made of manganin having zero temperature coefficient.

5. The normal full load armature current of a D. C motor driving a ship’s accomodation blower is 100 amperes when working on a 200-volt supply. If the armature resistance is 0.12 ohm, calculate the total resistance of the motor starter if it is desired to limit the armature input current to 1.5 times full load current when the starter handle comes on the first stud. What is the back e.m.f. of this motor when running at normal full speed at full load?

6. A coil used in the control circuit of a automatic circuit breaker of a ship’s power supply has a resistance of 3 ohms and an inductance of 0.01272 henry. Calculate the current flowing through it when connected to 100 volt, 50 cycle a.c. mains.

Section B

7. With respect to an emergency standby lead acid battery:

(a) Describe the safety aspects considered in the design and construction.

(b) State, with reasons, two causes of short circuit.

(c) State, with reasons, five causes of fall off in rated capacity.

8. (a) Sketch a direct on line starter suitable for a three phase a.c. induction motor.

     (b) Explain the limitations of the direct on line starter with respect to length of starting time and repeated successive starts. 

9.  (a) State the conditions which must be satisfied before a three phase a.c. generator can be paralleled with live bus-bars.

(b) Sketch a circuit diagram for synchronising lamps. stating whether it is a lamps bright or lamps dark System. 
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