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NEW

2015
Part II 3-Tier
PHYSICS
PAPER-—II
(General)
Full Marks : 90
Time : 3 Hours

- The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

Nustrate the answers wherever necessary.

Group—A

Answer any two questions ; 2x15

1. (a) State Biot-Savart’s law regarding. the magnetic

“ intensity due to a current element. 2

{Turn. Over)
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(b) Calculate the magnetic intensity at a point on the axis

of a circular current using Biot-Savart’s law. 6

(c) Two charges +q and -q are placed at the two adjacent

corners of a square of side ‘a’. Two other charges +2q
and -2q are placed at the other two corners as shown

in the figure. What is the electric field intensity at the

centre of the square? 5
+q +2q
[
-q —2q
(d) Write the properties of equipotential surface. 2
2. (a) What is diffraction of light? 2

(b) Deduce an expression for the intensity pattern due
to diffraction in a single slit. Obtain the conditions

for maxima and minima. 5+4
{c) What is half-wave plate? 2

(d} Calculate the polarising angle for light travelling from

water (r.i. = 1-33) to glass (r.i.. = 1-53). 2
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3. (a) State & prove Gauss’s law in electrostatic. Find the

expression of presgure in a charged conducting

surface. What is electric dipole moment ?
2+3+3+1

. (b} What are ¢ and # of a transistor ? Find a relation

between them: 1+1+2
(c) Find the unit of -}E—{:; E = electric field, H = magnetic
field. 2

4. (a) What is magnetic flux ? State and prove Ampere’s
circuital law. What is Hysteresis ? Explain retaintivity

from Hystcresis curve. 1+3+1+2

(b) If a capacitor is charged through a resistance of 109Q,
the charge requires 0.5 sec to reach 75% of maximum.

Find the capacitance ot the capacitor. 4

(c) T = t%e™ current is applied to an inductor. When

induced emf will be zero (0)? 2

(d) Write two applications of eddy current. 2
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Group—B

Answer any five questions : 5x8

5. (a) Establish the balanced condition of a Wheatstone

Bridge by applying Kirchoff's law. S
(b) Find the unit of (f—g 3
6. (a) Compare the grating & prism spectra. 4

(b} The diffracting angle of a plane transmission grating
is 30° for first order. Find the rulings per cm for the A

light of wavelength 6x 10~ cm. 4

7. (a) Deduce the fringe width expression for two coherent

interfering monochromatic source. 4
(b} What will be the fringes for white light ? 2
(c) What is Thermal Runaway ? ‘ 2
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(b)

(b)

()

10. (a)

(b)

()

Give the differences between ammeter & voltmeter.

What is Polaroid ? What is. Fraunhofer class

diffraction ?

What is magnetic susceptibility ?
2+(2+2)+2

-What is Lorentz force ? 2

Show that energy of a charged particle remains
Constant during its passage through a uniform

magnetic field, "4

What is cyclotron frequency ? 2

220 V a.c. is more dangerous than 220 V d.c.’ —

Explain the statement. 2

Define form factor of an alternating signal. Calculate

the value of the same for a pure sinusoidal signal.
2+2

An alternating emf is represented by the equation -
E = 220 Sin (100. #t - e) volt.

What are the frequency and amplitlide of the emf?
' 2
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12.

13.

14.

(@)

(b)

(b}

State and explain Kirchoff's laws for the distribution

of current in a network of conductors. 2+2

Calculate the electric potential due to an electric

dipole of moment p at any point (r, ). 4

What do you mean by electric displacement vector ?

2

Derive the boundary conditions satisfied by E&D

at the boundary of two dielectrics. 3+3
Group—C
Answer any five questions : 5x4

Give the differences between p & n type

semiconductors.

Draw the I-V characteristics of a p—n junction diode

in forward & reverse bias. 2+2

Deduce the expression of time period of a magnet in a

magnetic field. 4
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15.

16.

17.

18.

(a) What is magnetic shell ? What is magnetisation ?

(b} What is positive crystal ? . {1+2)+2

What is double refraction? The number of turns of
primary & secondary coils are 10 & 100 respectively.

Find the output voltage for input voltage of 220V.
2+2

{a) Draw the low frequency equivalent circuit of a

transistor used in C-E mode. 2
(b) What do you mean by self inductance of a coil ?

2

A slab of dielectric is inserted in the air gap of a parallel
plate capacitor. Show that the capacitance per unit area

of the capacitor is doubled if dielectric constant is
K=%, where d = air thickness before insertion of

dielectric and x = thickness of dielectric. 4
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19. (a) Write the dimension of B in terms of (M, L, T, I).
2

{b) Find the field strength at the centre of a short circular

coil 15 cm in diameter, containing 10 turns and

carrying 10A current. 2

20. (a} What do you mean by power factor of an a.c. circuit ?

What is its value for a purely resistive circuit? 2

(b) Find the electrical impedance of 2 henry at a
frequency of 50 c.p.s. 2
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