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All the questions are compulsory
1. Choose the correct answer. : [1x10=10]

a) When a Polaroid is rotated, the intensity of the light varies but never reduces to zero. It shows

that the light is
(i) Circularly polarized (i1 Plane polarized (iii) Partially polarized
b) The amplitudes of electric and magnetic fields are related to each other by the relation-
(i) EcBo=c (ii) Bi~=Eoc (iii) Eq=B,¢

¢) The thickness of a quarter wave plate for light of wavelength 6000 A, for refractive indices

1.544 and 1.553 for o-ray and E-ray, respectively, will be

(i) 1.67x10° m (ii) 1.47x10" m (iii) 1.57x10° m
d) In double refraction, we get two refracted rays called O-ray and E-ray. Which one of the
following statements is true?

(i) Only O-ray is polarized (ii) Only E-ray is polarised  (iii) Both O-ray and E-ray are

polarized '
e) The electrostatic potential at a point is given by V= (2x+4y). The electric field at that
point is

(i) —(2i +47) (ii) 2xi +4yj (iii) x7 +

f) The displacement current arises due to —

(i) Positive changes only (ii) Negative charges only  Wii) Time varying electric field

g) Which of the following is correct in empty space?

() VxH=¢,E ) VxH=£,,%L:— Gi) VE=Z .

h) The value of the vector integral [ r.n dS , where S is a closed surface enclosing volume V
1)2V_- (1) 32V (iii) 3V,
i) Fresnel’sbiprism experiment is based on

(i)Division of amplitude (i) Division of wavefront  (iii) Division of phase

i) If¥ x F = 0, then F is called
(i) Solenoidal vector (i1) Irrotational vector 650 Null vectos

PTO|
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) o Irom Brewster’s law show that light incident on a ransparent substance at tlie pola i'/.ing a

F,'-,H.\ reflected and refracted rays at right angle to each other,

(b) What are negative and positive crystals? Give e
’hat is a quarter wave plate? How would y

fg?p[ically polarized light?

Xamples.

ou use it for the detection of circularly and |

((2+2)42+4+3— 13]
4. (a) A vector field is defined by F =;rT, where 7

=X+ jy+kz, then evaluate V.Fand saqe
whether the field is solenoidal or not.

{

(b) Using Stoke’s Theorem evaluate J'C[(zx - y)dx — yz2dy —

Sy =1, corresponding to the surface of sphere of unit radjus,

{¢) Find ¢(r) such that%"rp = ;_r; and (1) =0

¥?2dz] where o is the circle

(d) What is interference? “/hat are the conditions for sustained interference pattern?

[3+4+4+2=13)
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L
.Pﬂ'ind the divergence ot "—,

yﬂ.iqg Stoke’s Theorem evaluate Ic[(Zx — y)dx — yz*dy — y?zdz] where c is the circle
2+ y2 = 1. corresponding o the surface of sphere of unit radius.
() Fvo coherent sources are 0.18 mm apart and the fringes are observed on a screen 80 cm away. It s
found that with a certain monochromatic source of light, the fourth bright fringe is situated at a
distance of 10.8 mm from the central fringe Calculate the wavelength of light.

(d) Define temporal and spatial coherence. [3+4+3+3=13]
y

" (2 Write the Maxwell’s equations and state their respective physical significances.
Mw how Maxwell modified Ampere’s circuital law for time varying field. ¥=
W is the difference between Conduction Current and Displacement Current?
(d) Show that electromagnetic wave can propagate with the speed of light in free space.
4 _ _ ' [4+ (4+2) +3=13]
wy@ﬁbe Huygen's theory of double refraction in uniaxial crystals.
y'What are Wim plates? Discuss the working principle of any one wave plate.
(c) What is Babinet compensator? IDescribc working principle of a Babinet compensator.
' 1at are the advantages of a Polaroid over a Nicol Prism?
(e) A1 a certain temperature the critical angle of incidence at the water-air interface for total internal
reflection is 45" for a certain wavelength. What is the polarising angle and the angle of refraction

for the light incident on water at an angle that gives maximum polarization of the reflected light.

(Giventan™ 2 =54.73)
(f) Fvo Nicol prisms are adju
analyser be rotated to reduce the intensity to (i) one third and (ii) one fourth of incident

sted so as to obtain maximum intensity. Through what angle should

l —
intensity? (Given cos™ 7_3- =54.73) [243+4+142+2=14]
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Engineering Physics 1
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Time: 2 hours

Full marks: 50
All the questions are compulsory
[1x11=1 1]

Choose the correct answer.

(a) If curl F =0, then

4 F = grad¢ F = divg F=0
(l) (l|] (iii)
ot ~dA
(b) If a vector 4 = 4(1) has a constant magnitude then A-'{}T isequalto____——
()1 (i) 0 (iii) -1
(c) Two overlapping waves produce a stable interference pattern; their amplitudes
must be :
(i) Vastly different (i) Equal (iii) Comparable

produce magnetic fields?

(d) According to Maxwell’s equations, what can
in space

(i) Time-varying electric field penetrating a closed imaginary loop
(ii) Presence of electrical current (iii) All the above

(e) Steady magnetic fields are governed by
(i) Biot—Savart's law (i) Ampere's Circuital law (i) Both (i) & (ii)

(f) A 10 pF electrolytic capacitor connected to a 6V power supply is fully charged. The

displacement current flowing through the dielectricis
(i)100 mA (ii) 10 mA (iii) Zero

s which is correct under all circumstances is

(g) The statement/
(i) Curl E=0 (iii) Div. B =0

(i) Curl B =0

(hj When a plane polarized light is incident on a quarter wave plate with its vibrations

making an angle of 45 with optic axis, the emergent light is
(i) Eliiptically polerized (b) Plane polarized- (iii) Circu'arly pelsrized

(i) If v is the velocity of the o-ray, ve is the velocity of e ray, then for @ quariz arystal
(i) vo > Ve (if) vo< ve (iii) vo=ve

(i) i an unpolansed light beam of intensity I,/2 is incident on & polarizer, the intensity
of the light transmitted through the polarizer will be

(i) 1o (i) 1o/2 (iii) 1o/4
(k) Nicol prism is based on the action of
(i) Refraction  (ii)Double refraction (iii) Scattering

P.T.0. - Ei‘
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vector function F = 4xzj - 2+ |
(c) Verify the divergence theorem for the vl

= = = 0’ = ]: z = 03 z =1,
taken over the cube bounded by x = 0,x = 1, ¥ ¥y |
(d) How can one determine the thickness of a thin sheet of transparent Materjy

using a Fresnel’s bi-prism set up? f3*'2*'5*'3‘-'-13] '

(a) Write down the differences between Conduction current and Displacemem

w

current.
(b)State Faraday’s law and derive its differential form.
(c) Derive the differential form of Ampere’s circuital law and explain the necessity of

introducing the concept of Displacement current for time varying electric field.

(d) If in some region of space conduction current density ( .; ) is zero, then calculate

the displacement current density and its maximum value for g magnetic field

H = H_St'n(w: kax)Lj .

-glass interface at

light i

e ght is completely plane Polarized. If the light is
0n 2 glass-water interface, what is the angle of
’ e

of polarization for water ik
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I Choose the correct answer. I ;
If Ved=0 then Aiscalled _ i) null Iv) conservative
e 1)1 ol tional i) solenoidal
1)irrola

. % - -1: ‘I
(blAccording to Stokes theorem J:_A.d o | g
ol ) [[(Vxd)ods i[[[(Oxayeav iy [(Veapr vy [

-

Mwi)\?rw i eqllaliit)o? n) 3 )0

J8) Chose the correct relation in free space

5. in ©.Fo P . i
() V- E=j (i) V-E=0 (i) V- £ = £ iv) Vx A
N

Quation of contmuity is represented by
= < 3
() V-J 4+ 9P _ 0

: (ii) '5-5+§£=0 (i) V'f’-J:%;—’ iv) Ve
ar "

\(D,Eo’r anideal capacitor

(1) Displacement cyy
() Displacement
(i11) Displ
(1v) Displ

current is equal 1o ¢q
acement curreny jg less

acement current jg zero

5 A . 0 signifies that

*' X .A
(1) B 1sa Conservative field (ii) Magnetic poles
(iii) B =0

nduction curreny
than conduction current

Ppear in pajr
(iv) Magnetic force is 1o work force.
\-Qfﬂ'_‘alci[e crysial js:
4 (.) U;?mfml Positive crystal (fi) Ur_liaxial negative Civsta|
(1) Biaxial negative crysial (iv) Biaxia) posit

Ve crysey).
1)Alone the oplic axjs

\_7 . v

(1) Velocity of O-ray is arger than
(1) Both the rays hy

ray
ave the same velocity

\-(mf;cn ster’s angle for glass s
(1)57 (n) 67

_ The substances thay 1o
- Optically active

..................

Scanned by CamScanner



. AR T TN

S L M

- i lt--lulnit‘l:\.!l.u ol o

[ N !
b3 i .:llh.'i...“][(' | 1) al

|t ',,r i\ alome the dyectiom « 11l

( \ | w r o, then Prove thal 3(! = \-".x{ w
icre | lx® '
. I NIx™ +y + 2 ) and
7 1> 4 cunstant vector,

g iA and B are each nrotational then show that 4 x B 1s solenovidal
s O1c
Ad) Evaluate the Iime integy

)
L \.

(&

al of g - \l + h; + ?\A on the curve defined by xty+2z=2
v = 0 between the points (1,1.0) & (0.0, 2)

ey ( |ILL1\ whether the vector fi g ; . -
¢ eld /= V (x* + ) t2 - 5xyz) 1s conservative or not.

3+342+43+ 2=13

3 \@,Xm)w that Ampere’s circuital law doesn’t satisfy equation of continuity for time

varyamng currents unless displacement current is considered

\( Vhat 1s the significance of displacement current? State two differences between

w@F%:oéuiuction current and displacement current.

ind the magnetic field B of an EM wave propagating in free space with components
of E as E,=E,=0 and E,= EqCos kx Sinwt.

\(_em'ile the physical significances of Maxwell’s equations.

3+(2+2)3343=13

In(aXTT the plane of vibration of the incident beam makes an anele of 3(Fwith the ontic
axis, compare the intensity of- E-ray and O-ray.
(b) Describe the construction of a nicol prism and show how it can be used as a polarizer

an analyser.

Explain the working of a half-wave plate.

\_(df)’(alculale the thickness of a calcite plate which would convert plane polarised light  into
circularly polarised light. Principal refractive indices are ji = 1.658 and e = 1.486 at the
s

wave length of light used as 5890 A.

3H4+3+3=13
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