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EXAMINATION OF MARINE ENGINEER OFFICER

ELECTRO TECHNOLOGY

CLASS I

(Time allowed - 3 hours)

INDIA (2001)                                                                              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. The resistance of the various arms of an unbalanced wheat-stone bridge, are given in the figure. The cell has at e.m.f. of 2V and a negligible internal resistance. Determine the value and direction of the current in the galvanometer circuit BD, using - 

(a) Kirchhoff’s laws

(b) Theyin’s Theorem. 

[image: image3.png]



2. A capacitor consists of two metal plates, each 400mm ( 400mm, spaced 6mm apart. The space between the metal plates is filled with a glass plate of 5mm thick and a layer of Paper 1mm thick. The relative permittivities of the glass and paper are 8 and 2 respectively. Calculate: - 

(a) the, capacitance, neglecting any fringing flux; and

(b) the potential gradient in each dielectric in kilovolts/mm due to p.d. of 10KV between the metal plates. 

3. A 37.3kw 4-pole 50 Hz induction machine has a friction and windage torque of 22Nm. The stator losses equal the rotor circuit loss. Calculate - 

The input power to the stator when delivering full load output at a speed of 1440 r.p.m.

4. A single-phase transformer has 480 turns on the primary and 90 turns on the secondary. The mean length of the flux path in the iron core is 1.8m and the joints are equivalent to an air gap of 0.1mm. If the maximum value of the flux density is to be 1. 1T when p.d. of 2200V at 50 Hz is applied to the primary, calculate - 

(a) the cross sectional area of the core. 

(b) the secondary voltage on no load.

(c) the primary current and power factor on no load. 

Assume the value of the magnetic field strength for 1.1T in iron to be 400A/m, the corresponding iron loss to be 1.7 W/Kg. at 50 Hz and the density of the iron to be 7800 Kg/m3. 

5. (a) Establish the relation in common collector connection - 

( =      1      

       1 - ( 

Where y = current amplification factor (common collector). 

( = current amplification factor (common base). 

(b) For transistor ( = 45 and voltage drop across 1K( which is connected in the collector circuit is 1 volt. Find the base current for common emitter connection. 

6. (a) Discuss the principles of negative feedback in a neat diagram. 
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(b) The figure shows the circuit of a negative feedback, A = 10,000, Zin = 10K, Zout = 100. Find -

(i) feedback fraction

(ii) gain with feedback.

(iii) input impedance with feedback.

(iv) output impedance with feedback.

PART B

7. With reference to electrical switch gear explain the purpose of each of the following: 

(a) Preferential tripping, 

(b) Dash pots. 

(c) Reverse power tripping; 

(d) Under voltage tripping.

8. 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.

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. 

10. Describe the effects of reduction in the applied voltage connected to a standard a.c. squirrel cage motor with respect to:

(a) Temperature of windings:

(b) Starting current.

(c) Starting torque.

(d) Speed.
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Answers

PART A

Answer for Question No. 1

(a) 11.5mA     (b) 11.5mA

Answer for Question No. 2

(a) 0.001257(F

(b) 4.45kv/mm    1.11kv/mm

Answer for Question No. 3

44000W

Answer for Question No. 4

(a) 0.0187m2
(b) 412.5v

(c) 1.21A     0.168lagging

Answer for Question No. 5

0.022mA

Answer for Question No. 6

(b) (i) 0.1   (ii) 10   (iii)  10mV

