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EXAMINATION OF MARINE ENGINEER OFFICER

ELECTRO TECHNOLOGY

CLASS II

(Time allowed - 3 hours)

INDIA(2002)                                                                      Morning Paper
                                         Total Marks  100                          

  N.B. -        (1) Attempt  SIX questions only, with a minimum of TWO Questions from each Part.

     (2) All questions carry equal marks.

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

1. State Thevenin's Theorem. 

Apply Thevenin's Theorem to find the current in branch AC of  the network ABCD given in the figure below: -                                                     1 
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2. An important consideration in the distribution of A.C. systems on ships is whether to earth or insulate the neutral. Discuss advantages and disadvantages of each system and give reasons why the insulated system is preferred.
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3. In above figure C = 100 micro F, L  = 10mH, R = 8 ohm, V = 200V and the capacitor is initially charged to 100V, derive an expression for the current in the circuit at a time “ t” after closing the switch. 

4. Two coils having 1000 and 100 turns respectively are wound on an iron ring, which may be assumed to have a constant permeability of 900 over the working range, of current. The cross sectional area of the ring is 800mm2 and the mean circumference of the iron is 800mm. Calculate the mutual inductance between the coils.

5. Plot the proportional torque/speed curve of a 6 pole, 50Hz, 3( induction motor whose rotor resistance and reactance per phase are 0.02 ohm and 0.1 ohm respectively. At what speed is the torque maximum? 

6. The circuit shown below is for a common emitter amplifier. If the current through the emitter resistor is 0.5mA, determine the supply, voltage. Assume a base-emitter voltage drop of 0.1V and the base current is negligible. 
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                          PART B

7. Write notes on any two of the following topics: - 

(a) Protective device on the A. C. switch-board 

(b) Auto-transformer starter

(c) Ionisation chamber smoke detectors

(d) The effect of environmental condition on semiconductor devices.

8. The direct on line start squirrel cage motor is used for most electrical drives on a.c. powered ships. 

Describe with sketches as necessary one method of overcoming each of the following problems: 

(i) High starting current; 

(ii) Low starting torque,

(iii) single speed operation.  

9. (a) Describe the changes which take place within a lead acid battery during discharge and when charging is taking place. 

 (b) Explain: 

 (i) How the rate of charge will affect gassing: 

 (ii) The risks associated with gassing and safeguards in battery compartments,. 

 (iii) The reasons for distilled water top up., 

 (iy) The remedy for spillage of electrolyte on the skin. 

10. A bridge circuit containing zener diodes may be used in a static automatic voltage regulator to monitor the voltage output of an alternator. 

State: 

Details of operation of zener diodes.

How the error signal is derived in the bridge circuit.
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Answers

PART A

Answer for Question No. 1

3.75A

Answer for Question No. 3

i = 10.9 exp (-400t)Sin(916.5t)A

Answer for Question No. 4

0.113H

Answer for Question No. 5

800 r.p.m

Answer for Question No. 6

2.45 Volts

