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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 2nd Semester Examination, 2023

PHSHGEC02T/PHSGCORO02T-PHYSICS (GE2/DSC2)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks. .
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

1. Answer any fen questions from the following: 2x10 =20

RS @-CHI 7o & T mhes

(a) For a uniform electric field E =4i +3] +8k, calculate the electric flux through a
surface area of 10 square units lying in x-y plane.

I S ORI &ARE E =4i +3]+8k A, x-y OF WRES 10 IHeFT
%I N /e GG T T 51N I 2
(b) What is differential form of Gauss’ Law?
SR SN SR ARNFAD @
(c) Show that A=(4xy- z3)1° + 2x2]' ~3xz%k is an irrotational vector.
& T, A = (dxy - 2°) +2x° ] - 3xz2k 3T o (2%
(d) What is the unit and dimension of capacity of a capacitor?
ISR QTP G IR Wit 3 9
(e) Why is a series LCR circuit called “acceptor circuit™?
@4 LCR @ IRIAE “Sins Joqr” 91 = ?
(f) Show that electric field is conservative field.
(TS (1, OfGrwa Z61 RTF (7|

—

() If vector A has constant magnitude, show that 4 % =0.

I A (O3 WA 7T W, SR @S @, 4-

(h) State Biot-Savart’s law.
Ac-ASIGT T T

(i) Define the co-efficient of self-inductance of a coil. What is its SI unit?
35 Pafer TR FoTe B QRE 2 A SI T 7 9

(j) Explain the physical significance of curl of a vector.

(OB I -7 (ST O T IR

2132 1 Turn Over




CBCS/B.Sc./Hons./Programme/2hd Sem./PHSHGEC02T/PHSGCOR02T/2023

(k) State Norton’s theorem.

o ot Rge @M
(I) What is the meaning of hysteresis in ferromagnetics?

SRTETES *micda REsEhh e B @R 2

(m) What is Faraday’s Law?
TS I G

(n) What is an electric dipole?
YR R FIE I 2

(0) A parallel plate air capacitor has plate area 0.2 m? and has separation distance
5.5 mm. Find its capacitance.

B FBAT ~I1© GIRCE 2N0SA CRAF 0.2 m’ SR TS 7Y 5.5 mm | 97 WPy
e s '

Answer any fwo from the following

10)(2:
fFakRe @-@Im 16 evis Tea e 20

2. (a) Define divergence of a vector. Write down the expression for divergence i
Cartesian co-ordinates system. Find the value of V-(r"F). 1 2+1+4

(IR CIRSRTEER @ WS FITEN NISE TSRS il -

¥ (" F) - T Ff '
(b) Find the unit vector perpendicular to A=4i —}'+3I€ and B=-27 +}‘._2/;

A=47 - j+3k @R B=-21+j-2k (S0 TR 1Y 9% (937 el 7y

3. (a) Give the definition of polarization of a dielectric. Show how it is re}
electric displacement vector?

IR GRS F10e B AR 2 (e el «ft tagfer =
(T3 MR & ? wﬁ(ﬁ"mtﬂ%‘)

(b) Using Ampere’s circuital law find the magnetic field due to a solenoi
and total turns N and the current through it is L. 0d of length L

eI @il @R I IR L WG 9R N oIoRFR IhRmaes
SRIZHIEIR &Y (5T CRGEA T e T T

©) If ¢(x, y, 2)=x*+ yz be a scalar function, find the component of V¢ i
direction of the vector i — 2 + 2k at the point (2,~-1,1). 2 the 2

ated to 243

#(x, y, 2)=xp* +yz° TR AN & Vg3 i -2j+2k (o%q
Rrqrs TRt foef T @1y

4. (a) Write down the physical significances of Maxwell’
displacement current density? | S €quations. What is

242
WREEAETE ANFeFR (S1e Siesid gt Fam vmmmﬁsm?
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(b) Define magnetic susceptibility.
e egereia RS 78|

(c) How does ferromagnetic, paramagnetic and diamagnetic material respond when
they are placed in an external magnetic field, explain.

W,Wewwmcﬁmﬂww,@m
wi5Ee AR I I

(d) Find an expression for magnetic field at the centre of a circular ting with current J
through it.
o 3en T PERL, ] SRR B (raereFeas A R e

5. (a) Inan AC circuit with L, C, R in series, show that the current in the circuit will be

. 1
i when the frequency @ of the ac source is @ = —=—=.
maximum q ; |

@ TRIE TE L, C, R 18] efR FT ac OfYeRI F1E o et i el

1
Cﬂaﬁﬁﬂﬂmm'@ﬂﬁ w——:/-L_——C_ 7?

ary coils of a transformer have co-efficient of self

(b) The secondary and prim ; .
tively. If M be their co-efficient of mutual

inductance I, and L, respec
inductance then show that M = ,fIqL,_ .
WWW‘G@‘TT@WW@%W [ @ L, @ i

! el M T 2 T M=yLL!

X
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PHSACORO4T-PHYSICS (CC4)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

1. Answer any fen questions from the following: 2x10 =20
(a) What do you mean by ‘resolving power’ of an optical instrument?
(b) What are the differences between Fresnel diffraction and Fraunhofer diffraction?

(c) In Michelson interferometer 1000 fringes cross the field of view when the
movable mirror is displaced through 0.293 mm. Calculate the wavelength of

light?
(d) Why is it necessary to use narrow source for biprism and extended source for
Newton’s ring?

(e) State two dissimilarities between the vibrations of a plucked string and of a struck
string.

(f) What is the radius of the first half period zone in a zone plate behaving like a
convex lens of focal length 60 cm for light of wavelength 6000 A?

(g) What do you mean by overlapping spectra in a diffraction grating pattern?

(h) The tunnel leading through a hill greatly amplifies tones at 135 Hz and 138 Hz.
Find the shortest length of the tunnel if velocity of sound in air is 330 m/s.

(i) Define the term pseudoscopic image in holography.

() What do you mean by acoustic pressure? Write relation between intensity and
r.m.s. value of acoustic pressure of sound.

(k) Write the assumptions which are useful to derive the expression for the velocity
of plane progressive wave in fluid.

(1) Find the missing orders of a double slit Fraunhofer diffraction pattern if the sl
widths are 0.1 mm and they are 0.8 mm apart.

(m) Young modulus of copper is 12.2x10'® N/m’ and density of it 8900 kg/m>.
Calculate speed of sound travelling through copper rod.

(n) Explain why the quality of sound is richer in an open organ pipe than closed
organ pipe.

2077 1 Turn Over



CBCS/B.Sc./Hons./2nd Sem./PHSACOR04T/2023

2. (a) Explain the terms: (i) wavefront and (ii) wave velocity. 3

(b) A soap film 5x107° cm thick is viewed at an angle of 35° to the normal. Find the 3
wavelengths of light in the visible spectrum which will be absent from the
reflected light. (x2= 1.33)

(c) With the help of suitable diagram describe the basic principle on which a Fabry- 4
Perot interferometer works.

3. (a) Apply Huygen’s principle of wave propagation to prove laws of reflection for a 3
plane surface.
(b) Show that the velocity of transverse waves along a stretched string is given by 3
c=AT, / m where T is the tension and m is the mass per unit length.

. . v %y
(¢) Consider the one dimension wave equation —a—z—=c az— Find the travelling 4
t

wave solution satisfying the initial condition y(x, 0) = g(x) and w(x,0)=0.

dc
di’

where v is the group velocity and ¢ is the phase velocity. In which type of
medium will the two velocities be equal?

4. (a) Define group velocity and phase velocity. Deduce the relation v=c—-4 2+3+1

(b) Explain how Laplace corrected the Newton’s formula for velocity of sound in a 2
gaseous medium.

(c) At what temperature would the speed of sound in air be double its value at 0°C? 2

5. (a) Derive the resultant motion when two SHMs with same frequency, but with 4+1
different amplitudes, at right angles to each other are superposed. Draw the
resultant trajectory when the phase difference between them is 7.

(b) Two vibrations along the same line are described by equations x; = 0.03cos107z¢, 3
x, =0.03cos127r, where x, and x, are measured in meters and ¢ in seconds.

Obtain the equation describing the resultant motion and hence find the beat
period.

(c) For single slit diffraction, show that the intensity of the central maximum is 2
nearly 61 times of the 2" maximum.

X
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All symbols are of usual significance.

Answer Question No. 1 and any two questions from the rest

1. Answer any fen questions from the following: 2x10 = 20
(a) Consider a line charge of infinite extent along the z-axis with a line charge density
A(z) = Ao /(1 + 2*), A, being a constant. Find the total charge.

(b) Draw the curve for electric potential inside and outside of a charged solid spherical
conductor having a radius gy

(c) An electrical charge distribution is given by 2g at (0, 4, a), g at (0,—a,a)and —q at
(0, 0, —a). Calculate the electric dipole moment of the charge distribution in vector

form.
(d) Verify that the vector potential 4 due to a uniform magnetic induction B is given

(e) Three equal point charges +q are located at the vertices of an equilateral triangle of
sides a. What charge must be placed at the centroid to make the total electrostatic
energy zero?

(f) Draw the phasor diagram of a series R-L-C resonance circuit.

(g) Why magnetic force acting on a charged particle is a no-work force?

(h) The magnetic intensity in a certain material having permeability 4 =54, is given
by H=2i+ 5]’—81::. Calculate the susceptibility of the material and magnetization

M.
(i) In an oscillator circuit, L = 0.1 H, C = 0.047 pF. Find the maximum value of
resistance so that the circuit may oscillate.

(j) Find the voltage induced across a coil of 500 mH, if the rate of charge of current
through the coil is 2A/sec.

(k) Show that the Kirchhoff’s voltage law is consistent with the principle of
conservation of energy.

(I) An ac series circuit has a resistance of 10 Q, an inductance of 0.2 H and a
capacitance of 60 pF. Calculate the impedance of the circuit at resonance.
(m) Explain the fact that electric field inside a conductor is zero.
(n) Express Gauss’s theorem in differential form.

2. (a) Determine the Coulomb’s law of electrostatics from Gauss’s theorem. 3
(b) An infinite number of charges, each equal to g are placed along the z-axis at 3
zy=d.z,=2d. z;=4d and z, =8d, ...... and so on. Find the electric field at a
point z due to this set of charges.
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(c) A dipole with moment p is fixed at the origin of a coordinate system and another
with moment p’ is at the position vector 7 and is able to rotate about its centre.

Show that for equilibrium tanéd =2tand’ where & and & are the angles that 7
makes with the first and second dipole respectively.

(a) Draw the hysterisis curve for a magnetic material and calculate the energy loss of
that hysterisis loop.

(b) Derive the force between two parallel and identical circular turns of wire carrying
currents /, and I, separated by a small distance ‘d’.

(98]

(c) In a region of space near the point (-3m,2m,5m) the potential is

¢ =30x+40 y2 —10z2 volt. Find the value of total intensity of the electric field.

4. (a) Find the capacity of the condenser which is to be introduced in series with a
100 volt 50 watt lamp, to light it from 200 volt (r.m.s.) 50 Hz mains.

(b) In the following circuit, the switch K, is open and the switch K| is closed at time
t = 0. At time ¢ =/, the switch K, is open and the switch K, is simultaneously
closed. Sketch the variation of the inductor current as a function of time.

e
L
Ll |
——hi—
E

(c) Using the superposition theorem, find the current through the 40 Q resistor in the
circuit given below
20Q

o 1
T : 40Q T

5. (a) A parallel combination of an ideal inductor and an ideal capacitor (L and C
respectively) is connected in series with a resistance R and the circuit is then

supplied with a sinusoidal voltage v =¥;sina! . Show that the voltage across the

10v

. . . 1
LC-combination attains a maximum value when wzﬁ' Also calculate the

frequencies at which this voltage reduces to l/ 2 of its maximum value.

(b) A conducting loop of resistance 4 Q is in the plane of the paper. It has a uniform
induction B over its area 0.002 m’. The direction of B is normal to the plane of the
loop. Calculate the induced current in the loop if B is decreasing at the rate of

0.1 wb/m’s.
(c) Show that if a battery of fixed emf E and internal resistance r is connected to a
variable external resistance R, the maximum power would be delivered to the

external resistor when R =r.

X
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