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2020

PHYSICS — GENERAL
Paper : SEC-A-2

[Syllabus 2018-2019]

(Electrical Circuits and Network Skills)

Full Marks : 80
Candidates are required to give their answers in their own words

as far as practicable.
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r.m.s 

4 j3

L– R 

100  0–1mA 0–1V
  0–10V. 

Q 

L = 100mH 50 C = 0.05 F 
R = 200 5V 

1500 500 240 V 

[ English Version ]

The figures in the margin indicate full marks.

1. Answer any five questions : 2×5=10

(a) The gain-frequency plot of a band-stop filter is

(i) (ii)

(iii) (iv)
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(b) A galvanometer may be converted to a voltmeter when a

(i) high resistance is connected in parallel

(ii) low resistance is connected in parallel

(iii) low resistance is connected in series

(iv) high resistance is connected in series.

(c) The main purpose of using a core in a transformer is to

(i) decrease iron losses.

(ii) prevent eddy current losses.

(iii) eliminate magnetic hysteresis.

(iv) offer low reluctance path to magnetic flux.

(d) A dielectric slab is inserted between the plates of an isolated capacitor. The force between the
plates will be

(i) increased (ii) decreased

(iii) remained unchanged (iv) zero.

(e) The turn-on voltage of a Ge junction diode is nearly  volt.

(i) 0.7 (ii) 0.3

(iii) 1.0 (iv) 0.1

(f) A Bridge rectifier is preferable to an ordinary two diode full wave rectifier because

(i) it uses four diodes

(ii) its transformer has no centre tap

(iii) it needs much smaller transformer for the same output

(iv) it has higher safety factor.

2. Answer any five questions : 2×5=10

(a) What do you mean by ‘wattless’ current?

(b) What is the difference between an AC generator and a DC generator?

(c) What is surge protector? Give one example.

(d) Find the equivalent inductance of the following combination. Mutual inductance of two coils is 1H.
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(e) What will be the speed of a motor having 4 pole energized by supply of 50 Hz frequency?

(f) What is the utility of earthing of any power system?

(g) What is the purpose of using iron core in a transformer?

Group - A

Answer any four questions. 5×4=20

3. (a) State and explain Kirchhoff’s Laws.

(b) Define the terms ‘branch’ and ‘node’in electric network. 3+(1+1)

4. (a) Derive the expression for the frequency of rotor current in an induction motor.

(b) A 3-phase, 6-pole, 50 Hz induction motor has a slip of 2% at no-load and 4% at full-load.

Calculate (i) synchronous speed   (ii) no-load speed   (iii) full-load speed. 2+3

5. With neat sketches describe the working principle of DC generator. 5

6. Define time constant of an RC circuit. Find time constant for a series RC circuit connected across 10 Volt
source and amount of charge stored at time t = 0.005 sec. Given R = 200 and C = 0.5 F. 1+1+3

7. What is a P–N junction diode? How does a barrier field appear across a P–N junction? Define the
cut-in voltage of a P–N diode. 1+2+2

8. What is the equivalent resistance of the circuit, shown below, between terminals A and B? 5

Group - B

                           Answer any four questions. 10×4=40

9. (a) With neat sketches explain the principle of operation of 3-phase induction motor.

(b) State few advantages and disadvantages of 3-phase induction motor.

(c) Explain the term ‘slip’ in induction motor. 5+3+2

10. Write short notes on any two : 5+5

(a) Wattmeter

(b) Protective Relay

(c) Transformer.
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11. (a) Calculate the r.m.s and average value for a pure sinusoidal voltage.

(b) What do you mean by the term ‘form factor’ of an ac waveform? What is its value for a pure
sinusoidal waveform?

(c) Find the polar representation of the complex number (4 + j3).

(d) Draw the phasor diagram of a series L–R circuit connected across a sinusoidal supply.
(2+2)+2+2+2

12. (a) An ammeter with 100, resistance with the raise 0-1 mA is required to be converted into a
multirange voltmeter. The ranges are 0–1V to be connected 0–10V. Determine the values of the
external series resistance needed and for this purpose.

(b) What is the difference between a voltmeter and an ammeter in terms of construction? (2+3)+5

13. (a) Explain the term (i) Series resonant frequency (ii) Cut-off frequency and (iii) Q of the circuit.

(b) A series resonant circuit consists of an inductance of 100mH (coil resistance 50), a capacitor of
0.05 F and an external resistance of 200. The supply voltage is 5V. Find the resonant frequency
and the circuit current at this frequency. (2+2+2)+(2+2)

14. Briefly explain the construction and working of a single phase transformer. A voltage transformer has
1500 turns of wire on its primary coil and 500 turns of wire for its secondary coil. If 240 volts rms is
applied to the primary winding of this transformer, calculate the turns ratio (TR) and the resulting
secondary no-load voltage. 6+4
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[Syllabus 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) Mention the importance of solar energy.
(b) What do you mean by greenhouse effect?
(c) What is biomass?
(d) Mention one conventional and one non-conventional energy source.
(e) What is a solar water heater?
(f) What is the necessity of conservation of energy?
(g) What are the major challenges in effective harvesting of wind energy?
(h) What is solar cell?
(i) Name four geothermal resources.
(j) What is hydrothermal resource?

(k) What is the importance of carbon capture technology?
(l) Explain the role of bacteria in biogas plant.

2. Answer any four questions.
(a) Write three advantages of biomass energy. Why fossil fuels are not considered as biomass? 3+2
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(b) Explain the working principle of hydroelectric power plant with a neat diagram. 5
(c) Describe briefly the working principle of a solar cooker. Write two disadvantages of using a solar

cooker. 3+2
(d) Write a short note on wave energy device. 5
(e) Describe the flat plate collector with the help of a suitable diagram. 5
(f) Suggest two methods to harvest piezo-electric energy. 5

3. Answer any four questions.
(a) (i) What are primary and secondary resources of energy? Give two examples of each type.

(ii) Write down the demerits of non-conventional sources of energy.
(iii) What are the effects of global warming? (2+2)+3+3

(b) (i) What according to you are the major challenges in adopting solar power to household power
source?

(ii) What is the caloric value of a fuel?
(iii) What is the basic principle of operation of a solar pond? 5+2+3

(c) (i) What is wind power? What are the advantages of using long blades in a windmill?
(ii) What is ocean thermal energy? What is the basic extraction principle of ocean thermal energy?
(iii) What are the different types of turbines? (1+2)+(2+2)+3

(d) (i) Briefly describe the working principle of Tidal power plant.
(ii) Write a short note on the potential of ocean energy over wind and solar energy. 5+5

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

(f) (i) What is nuclear fusion? How does it differ from nuclear fission?
(ii) How energy is released in a fission process?
(iii) Is nuclear energy renewable or not? (2+2)+4+2


