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2021
PHYSICS — GENERAL

Paper : SEC-A-2

[Syllabus for 2019-2020]

(Renewable Energy and Energy Harvesting)
Full Marks : 80

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]

The figures in the margin indicate full marks.

1. Answer any ten questions : 2×10

(a) What is biomass?

(b) What are greenhouse gases? Give two examples.

(c) Mention one conventional and one non-conventional energy source.

(d) Name four geothermal resources.

(e) What do you understand by carbon capture technology?

(f) Name two major fossil fuels used by us.

(g) Explain why wind energy is a renewable source.
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(h) What are limitations of tidal power generation?

(i) Mention the importance of solar energy.

(j) Suggest two methods to harvest piezoelectric technology.

(k) Explain the role of bacteria in biogas plant.

(l) What are the main components of a fuel cell?

2. Answer any four questions :

(a) What is solar cell? What are the factors which determine the efficiency of a solar cell? 2+3

(b) Write a short note on wave energy device. 5

(c) Briefly describe all the types of geothermal resources. 5

(d) Briefly describe the working principle of Tidal Power Plant. 5

(e) What are Linear generators? Mention their applications. 3+2

(f) Briefly discuss how energy is released in a fission process? Is nuclear energy renewable or not?
4+1

3. Answer any four questions :
(a) (i) Derive an expression for the power generated by a wind turbine.

(ii) What is blade swept area?
(iii) How can you increase the blade swept area? 6+2+2

(b) (i) What is the caloric value of a fuel?
(ii) What is solar pond? Discuss the principle of operation of a solar pond.
(iii) What are the major challenges in adopting solar power as a household power source?

2+(1+2)+5

(c) (i) Draw a schematic diagram of a hydropower plant
(ii) Explain briefly how a hydropower plant works.
(iii) Describe different types of turbines used for small scale hydroelectric plants. 3+4+3

(d) (i) What is ocean thermal energy?
(ii) What is the basic extraction principle of that?
(iii) What are advantages of ocean energy over wind and solar energy? 3+3+4

(e) (i) Mention the method of electromegnetic energy harvesting
(ii) Classify the different types of fuel cell. 5+5

(f) (i) What do yo mean by biodiesel?
(ii) Explain the role of bacteria in biogas plant.
(iii) What are the effects of global warming? 4+3+3
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[Syllabus for 2018-2019]

(Electrical Circuits & Network Skills)
Full Marks : 80

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]

The figures in the margin indicate full marks.

1. Answer any five questions. 2×5

(a) When a forward bias is applied to a P-N junction diode, the width of the depletion layer will
(i) unchanged (ii) increase

(iii) decrease (iv) vanish

(b) A 400 V, 50 Hz, three phase induction motor rotates at 1440 rpm on full load. The motor is wound
for

(i) 2-poles (ii) 4-poles
(iii) 6-poles (iv) 8-poles

(c) The symbol of zener diode is
(i) (ii)

(iii) (iv)

(d) The function of brushes in a DC generator is to
(i) carry the current to the external circuit (ii) prevent sparking

(iii) convert AC into DC (iv) keep the commutator clear

(e) The time constant of a L-R circuit is
(i) R/L (ii) L/R

(iii) LR (iv)
1

LR

(f) In a delta connection system, the relationship between the line current (IL) and phase current (Iph)
is

(i) 1 3 phI I (ii) 3L phI I

(iii) L phI I (iv) / 3L phI I

2. Answer any five questions : 2×5
(a) Define ‘slip’ of an induction motor. What is its physical significance?
(b) What are the characteristics of an ideal transformer?
(c) What is meant by Q-factor of an AC series resonant circuit?
(d) What are the uses of electromagnetic Relay?
(e) Draw the symbols used for ground and fuse in circuit diagram.
(f) What is a rectifier and what is a filter?
(g) What is back emf at a DC motor?
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Group – A

Answer any four questions.

3. Find the resistance between the terminals A and B of the following circuit. 5

4. Deduce the emf of a transformer. 5

5. What is the difference between a star and delta connection? 5

6. Define time constant of an L-R circuit. Derive an expression for the variation of current through such
a network when it is connected to a DC sypply. 2+3

7. What are the main parts of an induction motor? Briefly explain their function. 1+4

8. With a neat diagram, explain how a SF6 circuit breaker works. 5

Group – B

Answer any four questions.

9. (a) Draw the no-load phasor diagram of a transformer. Express the magnetising current and loss
component of the no-load current in terms of no-load current and no-load power factor.

(b) A 100 KVA, 1100/400V, 50 Hz single phase transformer has 100 turns on the secondary windings.
Find the number of turns in its primary. (2+3)+5

10. (a) An alternating current is represented by sinoi z t  . Find the mean and r.m.s. values of the current.

(b) A circuit containing an inductor L, a capacitor C and a resistor R in series. A supply sinoV V t 
is connected across the combination. Find

(i) the current at any instant in the circuit.
(ii) impedance of the circuit. (2+2)+(4+2)

11. Write short notes on (any two) : 5×2

(a) Surge protection in electrical wiring
(b) Wattmeter
(c) Circuit breaker.
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12. (a) What are the advantages and disadvantages of AC motor over DC motors?
(b) What is a universal motor? Why is it called so?
(c) A 4-pole, 3-phase induction motor is connected to a 50 Hz supply. Calculate the speed of the rotor

when the slip is 4%. 4+3+3

13. (a) Explain 2-Wattmeter method of measurement of power in 3-phase A.C. circuit.
(b) With a neat diagram explain the construction and working principle of a Megger. 5+5

14. (a) Draw a neatly labelled diagram of a simple synchronous generator.
(b) Why are the AC generators commonly called synchronous generator?
(c) What determines the frequency of the generated voltage in a synchronous generator? Determine

how these quantities are related. 4+2+4


