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PHYSICS — GENERAL
Paper : SEC-A-2
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 :

(a)
(b)
(c)
(d)
(e)
®
(8)
(h)
@

What is Solar Cell?

What is hydrothermal resource?

What is the necessity of conservation of energy?
Name four geothermal resources.

What is a solar water heater?

What is the importance of Carbon capture technology?

Write down the disadvantages associated with fossil fuel used.

Explain the role of bacteria in biogas plant.

What is nuclear fusion?

(3+3)+9+9

2x10
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() What is the caloric value of a fuel?
(k) Mention one converntional and one non-conventional energy source.

() What is biomass?

Answer any four questions :

(a) Describe briefly the working principle of a solar cooker. Write two disadvantages of using a solar
cooker. 3+2

(b) Write a short note on wave energy device. 5
(c) Write three advantages of biomass energy. Why fossil fuels are not considered as biomass? 3+2

(d) What do you mean by efficiency of a solar cell? What are the factors which determine the efficiency

of a solar cell? 2+3
(e) What is greenhouse effect? Briefly discuss the consequences of global warming. 2+3
(f) Describe the flat plate collector with the help of a suitable diagram. 5

. Answer any four questions :

(a) (1) What is wind power? What are the advantages of using long blades in a windmill?
(i) What is ocean thermal energy? What is the basic extraction principle of ocean thermal energy?
(i) What are the different types of turbines? (1+2)+(2+2)+3
(b) (1) What are primary and secondary resources of energy? Give two examples of each type.
(i) Write down the demerits of non-conventional sources of energy.
(iii) Give a comparison between conventional and non-conventional sources. (2+2)+3+3
(¢) (i) Briefly explain the principle of tidal power harnessing?
(i) What is solar pond?

(i) What are the major challanges in adopting solar power as a household power source?
6+2+2

(d) (i) Mention the method of electromagnetic energy harvesting.
(i) Classify the different types of fuel cell. 5+5
(e) (1) Briefly describe all the types of geothermal resources. Mention their applications.

(i) Name the four basic groups of piezoelectric materials that are used for conversion of energy
in generators. 6+2+2

() () Discuss : (1) Bio-diesel (2) Producer gas

(i) Write down the biochemical process behind production of biogas from biomass by anaerobic
digestion.

(i) What are the factors affecting performance of biogas digestor? (2+2)+3+3
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Syllabus : 2018-2019
(Electrical Circuits and Network SKkills)
Full Marks : 80
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[English Version]

The figures in the margin indicate full marks.

1. Answer any five questions : 2x5
(a) The time constant of a R-C circuit is
(i) R/C @@ /R
(i) RC ) Y-

(b)

(c)

(d)

(e)

()

(2

The relation between synchronous speed, stator supply frequency and number of poles of 3-phase
induction motor is

() Ng =% () y=120Ns
. PNg o . 120P
W f= T (iv) Ng G

If a dielectric slab is inserted between the plates of an isolated capacitor, the force between the
plates will

(i) remain unchanged (i) increase
(iii) dercease (iv) zero.

The number of turns primary and secondary winding of a transformer are 400 and 20 respectively.
If the output voltage from the transformer is 12V ac, then what is the expected supply voltage?

(1) 120V ac (i) 220V ac

(iii) 240V ac (iv) 440V ac.

If the flux/pole of a DC generator is halved but its speed is doubled, its generator e.m.f. will
(i) be halved (i) be doubled

(iii) be quadrupled (iv) remain the same.

The polar representation of the impedance (\/5 + j)Q is

1 2430°Q (1) 2£60°Q
() 4£60°Q @iv) 4430°Q.
When the rotor is at standstill state, the slip equals to

@ 0 @) 05
(i) 1 (iv) oo.
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2. Answer any five questions : 2x5
(a) What are the losses in transformer?
(b) What do you mean by ‘Wattless’ current?
(c) What is surge protector? Give one example.
(d) What is the ‘slip’ in induction motor? How does it vary with speed?
(e) What are the differences between an AC generator and a DC generator?

() An uncharged capacitor of 0-01 F is charged first by a current of 2 mA for 30 seconds and then
by a current of 4 mA for 30 seconds. Find the final voltage in it.

(g) What is the difference between grid and substation?

Group - A

Answer any four questions.
3. Draw the single-line diagram for the transmission and distribution of three-phase power. 5

4. Draw the circuit diagrams and output voltage waveforms of half-wave and full-wave rectifiers.

25 2Ys
5. For the circuit shown below calculate the current(I) and the power factor.
1
[ Z)
——1
1 b 2 L
\%
Impedances, z; = (10 +5)Q, z, = (8 +6)Q
Voltage V= (200 + jO)Volt. 5

6. Draw the speed-torque characteristics of a seperately excited d.c. motor and explain different region of
the characteristics. 32

7. (a) Draw the symbols used for lightning arrester, fuse and transformer in circuit diagram.

(b) How does a lightning arrester work? 3+2

8. (a) What are the fundamental differences between a DC motor and a DC generator?

(b) Explain the term ‘slip’ in induction motor. 3+2
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12.

13.

14.
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Group - B

Answer any four questions.

. Write short notes on any two : 5+5

(a) Merits and Demerits of Star and Delta Connection

(b) Oil-type circuit breaker

(c) Electromagnetic Relay.

(a) Why do we use starter in DC motor? Which type of motor is used in ceiling fan?

(b) With neat sketches explain the principle of operation of 3-phase induction motor. (3+1)+6

(a) What is meant by magnetic losses of a DC generator? How can they be minimised?

(b) Prove that the power developed by a DC motor is maximum when its back emf is equal to half of
its applied voltage. (3+3)+4

(a) Derive the emf equation of a transformer.

(b) Write a diagram, explain the function of Breather and Conservator in power transformer.  5+5

(a) Derive an expression for the growth of charge on a condenser connected in series to a resistor and
the circuit is fed by a steady DC emf.

(b) In case of charging of a condenser in C-R circuit, calculate how much time of the time constant
will be required for charging 1% of its maximum chage.

(c) A resistance of 5Q and an inductance of 0-8 H are connected in series with a variable capacitor
and a 100V, 50Hz alternating voltage source. What will be the value of the capacitor for the current
in the circuit to be maximum? 4+2+4

(a) What is the difference between an ammeter and a voltmeter in terms of construction?

An ammeter with 100Q2 resistance and 0-1 mA range is required to be converted into a multi range
voltmeter of ranges 0-10V and 0-50V. Determine the value of the external series resistances
required for that purposes.

5+5



