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CS/BNS/SEM-2/BNS-202/2010

2010
NAUTICAL PHYSICS AND ELECTRONICS

Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words as
far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10 × 1 = 10

i) In a N-type semiconductor, there are

a) no minority carriers

b) immobile negative ions

c) immobile positive ions

d) holes as majority carriers.

ii) In a forward bias characteristic, a diode appears as

a) an OFF switch b) a high resistance

c) an ON switch d) a capacitor.
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iii) When used in a circuit, the Zener diode is always in

a) forward bias 

b) connected in series

c) troubled by overheating

d) reverse bias.

iv) A PIN photodiode has ultrafast response primarily due
to

a) the presence of middle t-layer

b) heavy doping of P and N regions

c) higher electrical conductivity of Si

d) its wider spectral response.

v) The fuel used in a nuclear reactor is

a) Beryllium b) Uranium

c) Plutonium d) Germanium.

vi) The particle formed in the following reaction

13
 Al27  + 

2
 He4  →  

13
 P30  + .....

is

a) Neutron b) Electron

c) Helium atom d) Hydrogen atom.

vii) The force of attraction or repulsion between two
magnetic poles

a) is inversely proportional to the square of the
distance between them

b) is directly proportional to the product of their pole
strength

c) depends upon both of these factors

d) none of these.

viii) Choking coil is used in

a) electronic circuits b) mercury lamps

c) sodium vapour lamps d) all of these.
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ix) Half life of a radioactive element depends on its

a) total number of atoms b) temperature

c) decay constant d) none of these.

x) The frequency at which the resonance takes place in an

L-C-R circuit is

a)
1

2π  LC
  b)

1

LC
 

c) LC d) none of these.

xi) The intensity of earth magnetic field I is given by

a) I = V 2 /H 2 b) I = V 2 +H 2 

c) I =  V/H   d) I =  V 2+H 2  .

xii) If a main A.C. supply is 220V, the maximum voltage of

the supply will be

a) 220 V b) 440 V

c) 311.1V d) 110V.

GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. Sketch the relation between dip and latitude.

3. Write down the Faraday and Lenz's law in electromagnetic

induction.

4. Write down the working principle of LDR and LED.

5. Draw a circuit diagram of CE amplifier and find its voltage

gain.

6. What do you mean by nuclear fission and nuclear fusion ?
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GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3 × 15 = 45

7. a) Define magnetic poles, magnetic meridian, variation,
intensity ( field strength ) and dip. 2 + 2 + 2 + 2 + 2

b) Explain the ship magnetism and its various
components. 5

8. a) Draw a full-wave rectifier circuit and describe its
working principle. 2 + 2

b) A full-wave diode rectifier supplies a load of 10 K. The
ac voltage applied to the diode is 300-0-300 Vrms . If
voltage resistance is neglected, calculate Vdc  , Idc  , Irms 

and form factor. 6
c) What is Zener breakdown ? How can Zener diode be

used as a voltage regulator ? 2 + 3
9. a) What is an alternating current ? Discuss the nature of

emf produced when a coil of wire is rotated in a
magnetic field. How has the phenomenon been used ? 

10
b) Distinguish between the terms 'peak value', 'mean value'

and 'r.m.s. value' of an alternating current. 5
10. a) If λ is the decay constant and No  is the no. of atoms

present at t = 0 of any isotope, find the no. of atoms at
time t. Also find its half-life. 5 + 3

b) What is radioactive dating ? 3
c) The half-life of a particular radioactive isotope is 6.5 h.

If there is initially 48 × 10 19  atoms of this isotope, how
many will remain at the end of 26 h ? 4

11. a) Write the Faraday's laws of electrolysis. Describe the
importance and use of electrolysis. 3 + 4

b) Explain the principle of secondary cell. Explain the
difference between the primary and secondary cells and
state with reason where cell is used. 4 + 4

                  


