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1. Choose the correct answer.

i as
1 idth, f3 is related to order of fringes, 7 ‘i
“a. In Newton’s rings the fringe width, s
. 1ii) foo
i) ﬁw ¥ ﬂ) ﬁco " 5

i id motion is-
b.  Gas molecules are moving inside a spherical container. Constraint fo;;];fwnom :
i) Holonomic ii) Non-holonomic ; -
¢ Number of degrees of freedom for two particles separated by a fixed d leﬂﬂOe is-
i) 4 i) 6 s

d. The charge builds up in the capacitor is due to which quantity?

1) Conduction current ‘jﬁisplacement current iii) Convection current
e Find the charge density when the displacement vector (5) is given by 2_;(? + 3yj + 4zk
i M/ : iii) 24
£ The reduction

in amplitude over each cycle of vibration is sajd to be
1) Free vibration ; ii) Forced vibratiop i) Damped vj bration
8 What is the Quality factor of ad

amped harmonic oscillator that oscillates 300times/sec with
TR damping constant 0.38/sec

T ) 247895 i
o . ) - . 1i) 247.895 111) 24789 5
:f';g[ = The optical rotation produceqd by a quarty Crystal is 43 5- for sodium light of Wavelen 58

e B The Specific rotation produced js 2; 72°/mm What js the . e
__%’— crystal? €quired thickness of the quart,
) 2mm ;
1) 3mm m

; iij

L. Which one of the foﬂowmg IS One of the €ssentia| Conditiop, f, b ) 4mm Ae 2 A
s i | oro i ;

0) "~ Both source and screeq gy mﬁmfeﬂmfa“ﬁagﬁ,ﬁm st Serving Fresne| dlﬂ'raction?
1) Either the Screen or source 4 infinite distance e — j W
i) The Source and the SCreen at finite distance from the ¢ g 9
J- Light of Wavelength 60q MM 15 incident on a play,
What is the highest order S SMissjon grat
SPECtrum obseryego "8 h Ving 500
0 lineyy,
) 4 y ¥ e
5
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~ (a) lind the characteristics o > results ‘
(§ I the resultant vibration if two simple harmonic motions of
different amplitudes act at right ¢
act at nght angles to each other wi ¢ z
ith phase differenc =0,
. | 1 h phase difference of ¢ = 0, 2,1{,211
(b)y v =wX r, prove o = —ﬁ } - s
p , VX U 5 where, @ is the angular velocity, ¥ is the linear

velocity and 7' is the position vector.

(c) In an experiment with a bipri .
o - P | a biprism, a convex lens is kept between the eyepiece and the
lpltlffm. e distance between the source and the eyepiece is 100 cm. At two different
positions of the lens, the distance between the images as seen in the eyepiece are 0.42 mm
and 1.21 mm. If the wavelength of light used is 5892 A, find the fringe width.
‘9”:“ a Newton’s ring setup, the diameter of fourth ring is found to be 0.4 cm and that of the
24" ring is 0.8 cm. The radius of curvature of the planoconvex lens is 100 cm. Calculate the
wavelength of light used. 3
Using D’ Alembert’s principle derive the equation of motion of simple pendulum.
[10+5+5+5+5=30]
‘.3 L(;\T Derive Poynting theorem. How it is related with the sum of energies of electric and
rr;agnctic fields during propagation of EM waves in free space?
fo o +x
W

2

btain the general solution for damped harmonic motion. Obtain the condition for critical

damping. Prove that the amplitude of vibration decreases exponentially with time in case ofa

damped oscillator.

A body of mass 10g is acted upon by a restoring force per unit displacement of
10’dyn cm’', a frictional force per unit velocity of 4 x 10° dyn. em™.s and driving force of
10°cospt dyn; where, p is the frequency of applied force. Find the maximum amplitude.

[(6+4)H5+2+3)+5=25]

-

4. (a) Write a brief note on polaroids.
@X Write five differences between interference and diffraction.

\/Hﬁ o Fraunhofer diffraction pattern of sIit “width 03 mm using a light ‘of wavelength 589

nm, calculate the angles at which the first dark band and the next bright bands are formed.

(d) Write an expression for the resultant intensity of a Fraunhofer diffraction at double slit.

Find out the positions of Central maxima, minima and secondary maxima.

(¢) Explain the construction and working principle of Babinet compensator.

(554545572
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All the questions are compulsory

I. Choose the correct nnswer, p

(@)For a conservative system, Hamiltonian // },';' pidy—Lis
(i) A conserved quantity
(11) not conserved
(iii) Same as the Ingrangian of the aystem,
(b) Which of the following constraints are true for a rigid body?
(1) Rheonomic and non-holonomic
(if) Rheonomic and holonomic

(iii) Scleronomic and holonomic

‘m%‘
a thin transparent sheet of thickness 6.3 10* ¢m in the path of one of the interfering beam. lfwnh
A~5460 A, the refractive index of the sheet is

() 1.1 (ii) 1.52 (iii) 1.62

(d) If a pendulum oscillates 100 times /sec and the qualjty factor is |

OOO.ﬂncmlaxationtimck
(i) 15.9 sec

(i) 2478.95 (i) 247.895

() Unless Maxweli’s contribution js added, Ampere’s circuital
(1) Varying current only

(iii) 24789.5

law is valid for
(ii) Alternative curreng only

with its vibrations making an angle of
with the optic axis, the emergent light js j
(i) Elliptically polarized

(1ii) 25%
(1) Which Property of light js confirmed by diffraction?
(1) Wave natyre (i) Particle natyre (i) Longitudinal natyre
0) The ratip of inteasities of double - gy principal maximum to single slit principal maximum is
(ii)4:] (iii) 1:2

[ A
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"(a)

(b)

)
(dy

(e

3(a)
(b)
(c)

(d)

4(a)
(b)
(©

eI

o sxperimen! using
Why Newton's rings are circular in nature? In Newton's ring experim & a Monogy,

. GIC ings with the rad; )
wavelength A, derive an expression for the diameter of the circular rings radiyg (‘fcu,.' Nn

plano convex lens of refractive index pi.

! , where n is the order of the 'ings

Prove that in Newton's rings pattern the fringe width, [ \.{;
Whart will happen to the Newton's rings if a droplet of water iz i"md:w‘i between the Blass play, ang,
Calculate the unit vector which is normal to the surface @ = x”y +xy” + xyz at the point Ly N
In a Newton's ring experiment the diameter of the 8® ring changes from 1.25 cm to 1.14 Oln Wheg N
of refractive index s replaces air in the space between the lens and the plate. Determine g,
index  of the liquid. iy — [('Ilﬂ)f 242434, "
Show that if a given coordinate is cyclic in the Lagrangian, it will also be cyclic in Hamiltonian
2
11&’ b= , find Hamiltonian of the system.

Ifa Lagrangian of a system is given by /
What is D" Alembert’s principle? Using D’ Alembert’s principle prove that the acceleration of the Masey,

. . =0
m; and m, under a gravitational field g in an Atwood Machine can be written as, a_m,-!-m,g

Show that the resultant of fwo SHMs of the same period butdiffamtamplitudsmdphamaﬂingu o

angles to each other gives an elliptical motion. For what condition will the path of resultant motion pe

circular? “ [R243H(143) 3 1)y

Derive the complete general solution to the differential equation of forced damped harmonic oscillator.

For a system of unit mass, natural angular frequency is 4rad./Sec. in absence of damping. If it is subjected
ty of the system) with a constant of proportionality 10/Sec,

10 a damping force (proportional to the veloci _
show the system is overdamped. Ohtain the genzral expression for displacemcat of the oscillator
ce condition? Discuss the amplitude resonance conditions with

Explain ahd derive the Amplitude Resonan
- the help of suitable plots. (6+(2+2)H2+1)=13)
5/&0' State and prove Poynting theorem.
M A LASER beam has a diameter of 2mm. What are the amplitudes of the electric field and magnetic field in
the beam in vacuum if the power of the LASER is |.5SmW?
Show that the energy of the EM wave is shared equally between the £ and B during EM wave propagation
through free space. [(5+4)+5=14]
plane polarized light? If the plane of vibration of the incident beam

6(a)
(b)
()
(d)
(e)

1)

(b)

(c)

. What is the high ot o1 ectrum which 1y hoa

What are the techniques used to obtain a
with the optic axis, compare the intensities of extraordinary ray and ordinary ray.

maxima and minima on the graph.
In a single slit Fraunhoffer diffraction experiment using monochromatic light of 589 nm wavelength and a

slit width of 6ym, calculate the angular separation between the first order minima on either side of central

maximum.
:13 lc an -"i(.‘(._mlrl en the missing orders in 1 ovble siit diffraction patem. Deduce the missing cri s for a
oublie slit Fruy - ; fier | Hraction pattern 1, - OP ] 4w space is exactly twice i st width,
1 with a monockryyar - | chtof 600 nm « e i
[523 5:2

¥ing having | | ¢ ;, 7

et

: ﬂf.l .
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1 Auswer all the Questions 13

hoos€ the corTect answer ume; Shours

' (2) (f div F =0 then 112
I F = Vx A P

% P Gii) F=0 (W) F=V4

(b) Nature of constraint of a particle in a cubical box 15
. [3 -‘
(1) holonomic 1 '
7 s | (11) non-holonomic (iii) rheonomic (v} bitateral
(c) Fresnel’s biprism experiment is based on
(iii) polarization (iv)none

le ofmass mexe i
< «eeuiceLah . e - . : ‘
ecutes simple harmonic motion 1n a straight line with amplitude
s represents the total energy of the

(i) division of amplitude (i1) division of wavefront
I

(d) A partic
A ar_ld frequency {. Which one of the following expression
particle?

~ (i) 2n® mfA’

(e) A body moves with simple h

magnitude of the acceleration when the

(11) 4 Ab

()2 7 mPA? (i) 4 2 mifA  (iv¥4 o mfA?

armonic motion of amplitude A and frequency b/2m \What is the

body 1s al maximum displacement?
(i) zero (iii) Ab® (iv) 4 T°Ab”

(N The ratio of the electric held 1o ield in [ree space 15 viven as

(i) the product ol
[ permittivity n

1he l‘.'.l:._‘:‘.'..'!i(.‘ t

(1) the velocity of light (1) the negative velocity of light
(iv) the ratio of permeability ©

permeability and permitivity n

free space
t'Thc equation of continuity €x pl
ive nature of charge

of charge for @ non-st
dent on a quarter wave

free space

ams
1 of charge for a static clectric field

(1) conservatiot
(iv) non-dcslrucli\'c nature ol charge

i) non-conservat .
gn) conservation atic electnc field

When a plane polarized ligh
¢ angle of 45 with optic axis, |

(1) elliptically polarizcd
een the slits n

s
plate with ils vibrations making an

L is Incl
he emergent light 1s
(1) plane polarizcd (i) circularly polarized(i\')un polarized
a double-slit experiment increases. the frmges become
(111) larger (v )no change

(1) The separation betw
~___-——-—'—'_-_-—'—_4—'—7_.____.._-/-—'_"—-—7_-_._’4— .
m to single shit principal maximuim 1s

(1)l

(1) closer
i ’mﬁm{mfmﬂﬁmmmu
(i) 1:4 ()41 Q12 () 201
active index of Canada balsam 11 a Nicol prism 1S
an O and E ray ol calente (iii) in between 0]

(k) The refr
(1) less than O and i
d E ray of calcite (1v) equa

ray ol calciie (11) greatei th
] 1o O and L= 1ay of calcite
11.1.0]

an
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\L"j_'_"l'\t‘”l-'ll sl o lence e equation o )
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M) Find out the 1 avra S
Newtoneal
o Wite tations vl S
1) “/I,Jlt two i

] | ic"J“L' h 1) |
Lol (_l I“ILI'LIL”L[ ' l |

AR n ot a stmple pendulin
olio ]

e | | nated by
ot can be 1 arrow sht tumimated |y, g
e D 5 front of a nar -
thewavelength of u | Sl
bi a distance of 3¢

-

- > ; g e (.5 mm apart Fing the Wit
(b)A bi-prism is placed at Al © the prism are .5 . & "y l o
p' ' [ the slit formed by . f the bi- prism. The \\ave-longlh
unbinges o placed 75 cm in front o :
. “reen <
fringes formed on a sci
-3 i - .9
e o, “ Why the central ring is dark” s S
= Why the Newton's rings are circular’ lected light of wavelength 6000 A. I he
ith reflecte
Newton’s rings are observed with ref - Fcurvamre of the lens and the
10"dark ring is 0.52 cm Calculate the radius o

di:unele-"

lringc widily

SAR

HON 01 1 v Simple ha

ol ' : ac T Find th natue of .

' {ferent amplitudes act at right angles to cach ulhuK ¢ o e
motions of different amy e

motion when‘—;;h:lse difference ¢=randg = —.

@/F-ir}d the skin depth §

. 1 o
at a frequency 30 kHz in aluminium where o 382
a |
H=47xx 10 ?henr),m

X 10%hg !

(S) Show that Vx ; - a—yami wite down iphysical significance
{

{
S, @Esrablish the equation of motion for damped h

armonic oscillation an solve (he
: o 2
Explain the physical signific

B 2 e 7] 2 g A 2 >
ance when i) K’)q ) K =w i) x (&2,
damping constant and @, 1s the natural angular frequency.

) Show that magnetic field // [ollows
6. Describe the Fraunhofer i

minima. [llustrate or

(H.‘s---lji-zf-.(-. :

Cquation,
- Where, K jg the

c vene
racton due 1o
aphically 1he

al wave equation in fice

Space
asingle shit and de

(2+543)43
duce the DES o of

EINANTI -au’iﬂ"?
mtensity distribution duc 10 3 s de sl !-‘rulmhuﬁ:r'“
ffraction.
How many rulings mus;

a gating have if j( js
3896 A) in the thirg order?

(c)What is missing ordey of a plane lran
shit width js 2 Mm and the sepay

1¢ diffractioy pattern.
Defing dispersiye power ol y 2ratings an( obtain
(b)Refractive index of glass & wager
anglefor a beam, incide;

Q@/Explain how

arely 1o reso]ye the sodiun, doubler (589 Aand

SMission grating In

! a double )i difly
ation between, the slits

: ‘aclion CXperiment, the
1S 4 mm. Fipgd ot

1 ihe Missing ardey of
(S10)+34(242) 1
an expression fo it |

7.

are 1.59 and 1053 |
— 2" ang |

1tfrom water o elass or thy

I i i-i t' ] l 1 he .' ' I ..."IHSS 0 Wialer.
1013 e 190 can EI'U LC ed b! Ieﬂec -(’ ] 1 ; )(“.LEE“ l
_ . - “ | al rlace he e i
\M/LN&“.“ l]]E‘(i]a_ — el lh—e lnu-'.l ICt l — :
UISI]I]L’I”S“‘ bt'[\\ €en ')U,‘i”l\k‘ il“l.f |]\.';~'§]li\l.' ll”i

aial ¢y stals. J434343

Scanned by CamScanner



R RN
", N,

B TECH 1Y SEMY
S TUIL T SNIRTE N
111_.',!”|', .
10 IlHII
v

Loginecrmg Phiveges |
fume 3 Hies

Ansieer all the questions

(hoose the correct answer. 10x1

are observed in wransmitted light, the central ringis____

. When Neyton’s rings
(i) dark (ii) bright —(ni) half dark half bright &

SR

ily damped harmonic oscillator is k.
(ii1) ballistic galvanometer

b. Example of heav
ometer (i':}\angcnl galvanometcr

(1) dead beatl galvan
; wave plate with its vibrations making 2n angle

ed light is incident on a quaric

¢ When a plane polanz
of 45 with oplic axis, the emergent light 15 ) :
(1) elliptically po\arized (i) planc polarized (jj.i)/circular‘ly polanzed

ic fietd (E)

) frec space if the com

tic field (B) of EM wave it
o L D
%, E 7 E//

4. What 1S the magne

are =By 0 and E.= Eo CosKaSin wt. P
() L KSmeSinmr}' (iV SinKISmwtk

‘" w )

: .

- 1 ko

(i)Eﬁ{L SinKXSina}t}
)
i) 2?;‘ qj-L s“)) o)
t o gl

i , Pt
¢ Hamiltonian fora conservauve system cai he writen

-— .e s ) Cf e I’
) -+ L _}") J it )
) }j,f 4 ; Lj &
k lizcd wu_mumtcs 15 k‘ﬁ—U L
y Yora Holonomic system (he number of general €622 Ao ' R\k ]
| ; { NI S
degrees Of freedom O sane ;
P M0 e g i { freedom o lV‘B NN o
-y Less than (he number of degrees © (l‘ E oo e 5
ik 110 the number of degrees of frecdot® Sl oy
(i) Bqua o
5 dmum dilfraction (
's. \ i lement i~ less tha pvice the wa\'C‘“‘%““ thien for Ma*: i - . ,;
5 jdthof grating © el :
o 1fthe ™! : |
. i ot s irs 1d order.
<V angle, the posswb\c or mmmm s visible () 1irst and seco! Q, 7
\ 2 (i) only first order A Sl ""’”""ﬁ'\‘l/'
cnle arc
_ \f ) ( freedom of an atom in a hydroge! molectle o« A e
S0t : (1
£ he DCgT;‘f (ii)?2 :
( |
. syl 1\0":‘1 Lo 4 P
i ‘andmulnlh o e N aaaadl
S Aie dampng ©' e : L nancous velocity
In dmnpcd \ '.'lnat:lm i) T omentu () 1t
ac (d] - .
(1) di Jacem s S s v
fe of light 10 2 certain qubstance 15 the palarizing s
{ angle OF 1= o o«
1 the cntieal s ‘ o s
l. ()45 @pfsa 7 l KC‘M‘\( e Loy
{ : !
,[\] 1/ i( : g( (s /"I O ( I \‘(.l_-ﬂ] |
p¢ y

R -
Wy s 0
\i[\D o | | (\' 1.7 y
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3 |)escribe the construction of Nicol
’
analyzer prism and show how it can be used as a pol d
sed as a po arizer an as ah

) Two Nicols are ¢
ossed 10 each other Now one of the
perccntagc of

m is rotated through 00 What

£0.0002

Consider a do i
3 wa\,e\e“gtl\blcfs\\’n arrangement with shits of width 0.0001 cm separ
) ) O . 4 ¢

ight used is 5000 A. Draw the corresponding diffraction pattern: Calcul

angular wi inci
gular width of the principle maximum ders?
oraers:

(c)
7 What will be the missing
5+2+3=10

central ring 1 dark?
godium light
of the fringes

ature and the
minated by

Find the width
of light used 1S

circular n
f a narrow sht illu

nm apart.
The wave-length

1.3) Why are {he Newton's rings 1o reflecting geometry

b) A b'\-p.r'\sm is placed at a distance of Sem in front o
and virtual 1mages of the slit formed by the prism ar¢ 051

formed on a screen placed 75 cm in front of the bi- prism.

5.89x 10° cm.
\dy wve the Lagrange’
of resonance? Explait

4. (a))\i'(m 15 sharpness

% / applied {requency for different damping constant.

(b) What s (he resultant motion of w0 G 14 Ms acting |,1crpcnd|¢u\m 1o cach other h
riod but different amplitudes and phases’ Discuss (e resuliant motons

5 equalion of motion for series LCR circuil.
1+3+4=10

y and show graphical\y {he variation of amplitude with
ing same time

phase

av
when the

pc
Jifference 15 gand % )

P
of frequency 300/s decays 10 —1—6 of its initial value

scillatory motion
ation time.

ude of damped ©
y factor jii) refax
(1+1)+(2+').)+3=10

(c) The amplit
\y(c( 1800 cycles. Find its 1) damping constant i) qualit
pace, Electric Field ( E)is pcrpendicu\ar 10

ropagation of EM waves in frce s
e amp\'ﬂudc of electric field ( [)and nmgnetic
=4nX 107 H/m,

1S mW [G'wcr. =

ow that during P

5. (a) Sh
1or ( K)-

‘Propagalioﬂ vec

f 2 mm. What is 1

W,Léct peam has @ diameter ©
' 7 fietd B)inthe peam 1N vacuum if the power of the Laser 15 ¢
e g S ,,.,,___,r,,——,,,- e
P TR 1ﬂ‘u‘f-hﬂr—~”’/
CN b . . ;
Wﬂcu\alc the wnit veclol, which1s pormal 10 (e surface P= \)’_;_7 3}#3;)7_ at the point (ks 1.
4434310
y v %
I A ¢ fXn 0 (
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