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(1) Answer any SIX questions, laking THREE from cach scction.

(i)  Figures in the margin indicate full marks,
(iii)  Use scparate answer script for cach section.

|
} SECTION-A

What are coherent sources? How can coherent sources be obtained in Fre
Give the theory of Newton's rings, Why are the central rings dark?

Newton's rings arc obscrved in reflected light of 2= 5.9x107 ¢m.
dark ring is 0.5 em. Find the radius of curvature of the icns and the (hi

snel’s biprism?

The diameter of the 10"
ckness of the air film.

\
Deseribe Fraunhofer diffraction at double slit and hence show that the angul
between any (wo consccutive minimu or maxima is equal o A(a+b),
Find an expression for resolving power of a planc transmission grating,
Calculate the aperiure of the objective of a talescope which is used to resolve starts separated
by 4.88x10" vadian for light of wavelength 6000 A,

ar scparation

|
What is meant by polavization of light? Define the terms plane prolarized light, circularly
polavized light and clliplicully:polarizud light.
Describe how a polatimeter is used to measurc the strength of sugar solution.
Caleulate the specific ratation of the given sample of sugar solution if the plane of polarization
i turned through 13.2°, The length of the fub: containing 10% sugar solution is 20 cm.

) o e Y - o
What are isothermal and adiabatic changes” Derive the equaiion PV'= conswni for an idead
cas. i
o Boi. Vo .
Show that fA =+ is independent of the path for a reversible change.

. . \ . : H
A Carnol’s engine whose temperature of the source is 400K takes 200 calories of heat at this

temperature and rejects 150 cnlorics of heat to the sink, Caleulate the temperature of the sink
and the efficiency of the cngine.

!

SECTIOMN-B

Write the postulates ol the kinctic theory of gases.

Deduce an expression for the pressure of a gas from the kinetic theory of gases and hence
show that PV = RT, !

Calculate the critical constants of gas in terms of the constants of Van der Waals equation.

What are Lissajous’ figures? Discuss the formation of Lissajous’ figures when the phase
difference is (1) 0 and (ii) n/2. "

Define simple harmonic mation. Show that the motion of a simple pendulum is simple
harnonic. | :
Caleulate the average Kinetic.energy wnd total energy of a body executing simple harmonic
motion. Show that the principle of conservativn of energy is obeyed by a harmonic oscillator.

What. is wave motion? Deduce the [ollowing differential equation of wave motion
dz), 2 dz)’ \ | .
—==V* —= where ¥ is the velocity.
dt# dx¢ '
Analytically discuss the Tormation of nodes and antinodes in stationary wave, How do they
dilfer from ordinary progressive waves?
Distinguish between particle velocity and wave velocity.

1

Defince the terms acoustics, architectural acoustics, reverberation and reverberation time.

Using Sabine’s law, show thal the reverberation is directly proportional to the volume and
inversely proportional to the absorption co-¢llicient and surface arca of the auditorium,
Describe the technique to determine the absorption co-cfficient of the used materjals. Hence

also define absorption co-cfficient.
|

|
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SECTION-A “‘f‘\\‘.}“? 0ynR-0Y
Q.1(a)  What are Ne ‘ ¢

¢ 4.00
adius of curvature of the lens by using these 4,00

5.9x10%cm. The diameter of the 10" 4.00

Q.2(a) Distinguish between single slit and double slit diffraction patterns, 4.00

(b) PISCU?S. the phenomen‘a of Fraunhofer diffraction at a single slit and show that the 5.00
Intensities of successive maximas are nearly in the ration as, 1: 1/21 f 1/61 3 1/121 -

(¢) Deduce the missing <2)rdcrs for a double slit diffraction pattern if the widths are 8.8x10%cm  3.00
and they are 4.4x10" em apart and hence draw the intensity distribution curve using these

' missing orders, i
o .
Q.3(a) Define plane polarized light and write the different methods of plane polarized light, 3.00
(b) Define plane of vibratio‘n and plane polarization 2.00
(c) What s Nicol prism? Explain with figure the construction of Nicol prism. 4,00

(d) Define optically active ! substances, On which factors the angle of rotation of planc of 3.00
polarization depends on?

Q.4(a) State thefirst and sccona laws of thermodynamics. . 4.00

(b) Show that the entropy! of a perfect gas remains constant in a reversible process but  5.00
increases in an irreversible process,

(c) The volume of air is made three times the original volume by adiabatic expansion. If the 3.00
] - initial pressure s 1 atmospheric pressure, what is the final pressure? (y=1.4)

' . SECTION-B

}
[

Q.5(a) Define isothermal and adiabatic changes. Distinguish between them. 4.00

" (b) Describe the construction and working principle of a platinum resistance thermometer. 5.00

(c) Calculate the critical constants of gas in terms of the constants of the Vander Waals  3.00
equation, !

expressions for the velaciiy and acceleration of the particle exceuting S.11.M. )
(b) Obtin an expression for the displacement of a particle executing simple harmonic  5.00
. |
motion.

Q.6(a) Deduce the equation }'01' the simple harmonic motion (S.H.M) of a particle. Find 4.00

(¢) Define quality faction l:ox' damped oscillator and forccg!, vibration. 3.00

: ‘ i

! X

Q.7(a) Define wave velocity and group veloeity. ' 4.()0
(b) Obtain an expression for energy per unit volume of a progressive wave, 4.00
(c) Distinguish between progressive and stationery waves. | 4.00

{
Q.8(a) Define acoustic. What are the acoustic requirements 91‘ a.good auditorium? 4.00
(b) Statc and explain Doppler effect and write some applications of Doppler effect. 4,00

(¢) Deducc an expression for the [requencies when the source moves away {rom the listener  4.00
and listener mov es'towards the source.

~
' )
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SECTION-A

Q.1 (1) Whatis diffraciion of light? Distinguish between Fr-

(1) Deseribe the diffr unhofer and Fresnel diffraction.

- 4.0
© i action pattern obtained at a straight cdge 5.0
- \' R 7 vre] e o N Tl L : . qe . - e
o m .ll’l) orders will [?L visible il the wave length of light is 5000A and the numbier of 3.0
mes perinch on the grating is 26207
. Q2G¢f Define L‘Oh.th.nl sourees and hence explain with figure how coherent sources are produced in 4.0
Newton's rings experiment?
\ﬁb’f Explain interference Phenomena due to reflected light for thin films. 5.0
7 Y . . . N '] H
&y’)/‘ In Young's double slit experiment the separation of the slit

sis 1.9 mm and fringe spacing is 3 ¢

0.31 mm at a distance of I meter from the slits. Calculate the wavelength of light,

i’ Q.3 é;x),/DcI'mc polarized

and unpolarized of light with figure clearly.

3.0
'(’;)/)istinguish between ordinary and extraordinary ray. 2.0
" (&) Describe the construction of a Nicol Prism and hence explain with figure how it can produce 4.0
polarized light. .
) Caleulate the specific rotation if (he planc of polarization is turned through 26.4°, traversing 3.0
20 cm length of 20% sugar solution.
Q.4((\iy)/Dcl'mc isothcrmal and adiabatic transformations. Give cxamplcs. +.0
J/ 6y Discuss the sccond law of thermodynamics and the principle of increase entropy. 5.0
. . i : " U 3
@ Show that the thermodynamic relation for a perfect gas(év) =0. 3.0
! T
SECTION-B
Q5 (z{l-)islinguish between perfect gas and real gas. 3.0
. Deduce Vander Waal’s cquation with correction. 5.0
M/Show that the entropy in a reversible process is zero. 1.0
Q.O (W What are Lissajous [igures? Show how they can be produced, 3.0
L% (‘M/Show that the time period of a body vibrating simple harmonically is dircctly proportional o 5.0

the square root of the displacement per unit aceeleration,

Calculate the average kinetic energy and the total cnergy of a bady exceuting simple 4.0
harmonic motion.

Q.7 (‘bé(ﬁ\\’hnl is wave motion? What propagates in wave motion?

3.0
Deduce an equation of a single harmonic wave travelling in the positive x-direction. .}.U
(d’ Define particle velocity and wave velocity, Establish the relation between them, 3.0
What are stationery wave and how arc they formed? 3.0
Q.8 (a) Deline reverberation time, 3(;
(b)  What arc the requirements of a good auditorium? ‘;.n

(c) State and explain Doppler cffcet.

. 3 istle of frequency 500 vib/s fiom ¢ 30
(d) Calculate the apparent [requency of the sound of a whistle 0[~h<.quum). 500 vib/s 1h'om}“n’: 3
engine approaching a station obscrver at a speed of 10 m/s. Take velocity of sound as 332
m/s.

Pagel/l
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SECTION-A ©

Q. |) What is interference ol light? Undcu what conditions can interference of light take place?
/k”/D‘ scribe how will you dclulmnc the wave length of light using Fresnel’s biprism.

(c)  When the movable mirror ol a rvllchelson interferometer is moved lhroug,h a diameter ol 0.03mm, 100 fringes

'

are displaced, What is the wavelength and colour of the light uscd?
X i 1
Q.20 What is a diffruction grating? Fxplain why grating with larger number of Hines are preferred.
() Find an expression for the resolving power of o plane (ransmission grating

o
. i 3 OA. 1T the
(€) A screen is placed 2m away [rom a narrow slit which is illuminated with height of wavelength 600A

Jiest minimum lines Smm on cither side of the central maximum, calculate the slit width.
Q.3 () Deline Plane wave, Plane ul'vibrﬂliun and Plane nl'pul:n‘iy.nlinn. N
(h)" Distinguish between ordinary and Extra- ordinary ray.
(¢} What is optical active substance? On which factor the angle of rotation of planc of polarization depends on?

(dy  Caleulate the specilic iotation if l_hc plane of polarization is turncd through 26. 4° Traversing 20 cm length of

20% sugar solution.. ' ,

~ [%)
Qi) \\’hnvl do you mean by thermal cquilibrium? What will he happened when two identical copics are in thenmal
contact with cach other?
(b)  What is thermumeter? Deduce lLIl]|)thllllu cyuation for constant volume Hydrogen thermometer.

(¢)- Define rativ of specific heats of ;:-mc: and hence caleulate ratio of spgcnrc heats for diatomic molecules.

SECTION-B

|
Q.5(a) - Distinguish between a perfect gas @ dnd a rcal gas.

(b)Y Deline mean fiee path of the mulcculus Derive an expression for the mean lree path of'a molecule of a gas.
(¢) Calculate the Van der Waals v.onamms for dry air. given that Tc = 132K, Pc= 37.2 atmos. R per mole= 82.07
!

sol
. embatmos K™ j

Q.06 Distinguish between simple harmonic motion and damped oscillator
(b)  Detine Quality factor fur damped harmonic oscillator and hence show = Jam 1, where, symbols have

their usual meanings,

.
"l(a“) Obtuin an expression for the displaeement of a particle executing sitiple harmoniic nwativi,
: |

Q.70 Define and expliains the particle velocity and wave velocity.
- " . . - ) ! - '
by What are Lissijous (igares? On what factors the shape of these ligures does depend. Write the uses of these
' d

figures, i
o~ . !
,,(v-') Obtain an expression for energy per‘unit volume of a progressive wave,
¢ i
- 2 :
CLa)  State and explain Doppler elfect,

(b)  Show that if the source moves away with the velocity of sound from an obscrver who is at rest, the frequency

ol vibration is halved,

;
S0 Discuss optimum value ol reverberation time,

3.00
6.00
3.00

4,00
S.00

100

3.00
1.00

7 3.00

31.00

-4.00

4.00
4.00

i

3.00
6.00
3.00

3.00

4,00

400
1.00
500
4.00

4.00
4.00

.00

S
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Q.1(a)
(b)

(©)

Q.2 )
()
()

Q3
(b
()

Q4 ()
¢ (b
(c)

Q.5(a)
(b)

()

Q.6(a)
(b)
(c)

Q.7
()
(©)

Q.8 ()
()
(v)

~

M Answer any SIX questions, taking THREE from cach scction.
D Figures in the margin indicate full marks.
(WD) Use separate answer script for each section.

SECTION-A

Define coherent sources. Explain with diagram how two coherent sources arc produced in Fresnel's
biprism. ;

'
Show that for interference 1hc distance between any two consccutive bright finges is equal to 2D/, where
the symbols have their usual meanings.

o zth
In o Newton's rings experiment the diameter of the 15" ring was found to he 0.590 cm and that ol lfhlL wl
ring was 0.336em. If the radius of the plano-convex lens is 100 cm. Calculate the wave length of Tight
used,

What do you meian lw difTraction of light?
Deduce an expression for the wave length of light for the diffr: iction lhmubh transmission.

Flow many orders will be visible 1 the wave-length of light ia 5000A° and the number of lines per inch on
the grating is 26207

Outline the principle of a half shade Polorimeters (HSP).
Explain how you will usc it (HSP) to deicrmine the specific rotation of substance like bluu)su

A Zicem long tube Lonlmnmg sugar solution rotates the planc of pohrnzallon ny 11°,1f the gpecitic
rotation of sugar is 66’ Ld[Culd(t the strength of the soluuon

What do’you mean by lhcr_mal equilibrium?
derive an expression for the work done during isothermal process
Give the block diagram of (i) Heat Engine and (i) Refregerator. What is efficicncy? Compare the

efficiency between Heat Lng,me and Refregerator.

'

i SECTION-B

State and explain the law of cquipartition of encrgy.

Deduce from the kinctic thcmy of gascs, an expression for the pressure of a gas. Also, prove that
PV =RT.

Calculate the number of nmlcculcs in one litre ol an ideal gas at 136.5 i temperature and 3 atmospheres
pressure. y

Distinguish between simple harmonic motion and Oscillatory.
Show that charge on the capacitor in an LC circuit oscillates \lxnpl&. harmonically.

The equation ol a point on a damped Oscillator is given by N = -3¢ Sin (/2 meter. Find the veloeity
of the oscillating point at 1 =T/4 and T, Where T is the time period of the oscillator.

Explain the term wave motion. Differentiate between transverse and longitudinal wave mation.

Show that the energy transfer per unit voiume for a statienary wave is zcro.

Atatime t =0, a simple harmonic wave is represented by Y = 12 Sin2n (x/400). The velocity ol ithe wave
15 S0cm/sec, What should pc the form of the cquation at atime t = 4 Sec?

‘

What is reverberation time?

What arc the requirements of a good auditorium?

Explian Doppler eftect. Obtain an expression for the frequencies of a note heard by the obeerver, when
both the source and tive observer are in motion away from cach other,

o gk

5.00

3.00

200
5.67
3.00

3.00
507
2.00

2.00
5.00
4.67

3.0(
3.6
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v ] ’ , LA A A
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SECTION-A Cil4ils udRa -0 900
b ((;:; l\;’tl:n‘l :;:‘ S"W‘““" VRS EXplain the formation of Newlon's rlrg, \ 67
eribe Newton's ring method for the determination of wivalenpth of lght, £ 00

W) A thin plate of refiactiy '
Mwhvl-l ale of .l.rnm,u\r In‘du L5 dinplucen 10 fringes when 11 fn Introduced is one of the arma ol the 3,00
RO nterferometer, ( aJentute the thicknens of the plate,

J2m) \ e Y i : ¢ {
\A ((h; I:/‘h‘v” s diffincthion of quh{{ l?mlin;mmlu hetween Frnunholer and frennel diffeaction. bl
! Iseass the Franmhoter diffingtion pattern due (o wingle slil, . 4.00
(¢) Vlnltl 1% meant by dispersive power ol genting? A plane transminsion grating having 6000 lines/cm i 4.00
used 1o obtin o spectium of light from a sodium lamp in the wecond order, Caleulate the angular
separation between two sodinm lnes whone wavelenpths are 5890 A” and 5896 A",

. Q.3(n)  What is meant by polrization ol light? Define plnnd nfw)l:’nri'/,nﬂon and plane of vibration of light, 3,01

(h) b‘u.uc and explain Brewster's| law, Show that at the polarizing ungle of incidence the reflected and 5.0
refracted rays ar¢ mutually pcl'])cmliculm‘ (o ¢ach other, ' .

(¢)  How anicol prism can be nnc(l‘us a polarizer and as an analyser, 3.6

L N
- sk Al) . Detine Enapy, Whant ix itn physioal-nipniflonnoe? < e wme o By 3.0
(L) Show thut the entropy of a p:crl'ccl gon remndng constont in n reversible process but increnses in an - 5.6
imeversible process, P '

(6) Prove that PV e constant, in n'n ndinbntic translformation, ‘ 3.0
SECTION-B

W0.5(0)  Derive Van Der Waals cquation ol state of a gas, : ' 4.0(
" (b) Obtain expressions for critical iunsmns in terms of the constants of the cquations. o A6
(¢)  Coleulate the total random kinetic energy of one gm-molecule of oxygen at 300 K., ket -~ %? TR 30
yA.6(n) Define simple harmonic molion“ and discuss its characteristics, . 2.6
(b)  Show that the total energy of a particle executing simple harmonic motion is proportional to the square  5.01

. of the umplitude of the motion. ‘
(¢)  Obtan an expression for the displacement of a particle executing simple harmonic motion, ¢.01

| :

Q.7(n)  What is plane progregsive wave? Obtoin an expression for a plunce progressive wave travelling in the 5.0

. . n :
" positive x-direction in the form ‘y a 5in T(W - x) and obtain o phase velocity,

2 (b)  Distinguish between particle velocity and wave velocity and obtain a relation between the two, 3.0
(¢) - Thevelocity of a simple harmonic motion wave is 30 em/s, Al a tirne = 0, the displaccment of a 3.0

| x ' . ' Rt
. particle is given by y = 4sin 27 t—— . Find the equation [or the displacement at a time t= 2 scc.
\100 |
+).8(a) - Distinguish between progressive \Yuyc and stutionary wave, o . 3.0
1" (b) " Show that in the case of stationaty wave, no energy is transferred across any section of the medium, 5.0

" (c) “¥Show that if the source moves pway wilh the velocity of sound [rom un observer Awho is at rest, the 3.F
frequency of vibration is halved, )

The End o
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(iv)

SECTION-A

A isi s 0f e 17 Gi iticas fo , ;
)15 What is interference of lig?t? Give the conditicas for the production of interfererce fringes.

T %
' A ’,‘VL\T"\ -: o')bll‘o
; C&ﬂ\o

Qo

' | 3.7
. 1 s AV e It s ! . st ’W .
\jb)/Dcscnbc Fresnel’s biprisa r}\clhed for the determination of wavelength of light. . 5.03
(c) Finges of cqual inclinatiz . : . . . )
) bacﬁ by | ::,?,l:‘“s'(?g;”}g‘l:::;”’ OESWVC‘(! in a Michelson interferometer. As one of the mirrors is moved  3.00
’ ac tmo\u out from the center of the pattern. Calculate the wnvclcuglh of light.
3.222{ 'Explain what do you mest lily polarization of light? : o5
. . 1 [
( li!;i(;;ll:e the construction a:\d quc of action of a d?ﬂ'mmion grating and derive an expression for Its 5,67
: ing power. l | A o &
, (€ A20cem long tu.bc containing sugar solution rotatcs the plane of polarization by 11°, 1f the specific  3.00
o rotation of sugar is 66°, calculate the strength of the so[ulion. ‘ S ,
.3.(a) Explain thz phenomenon of double refraction. What are ordinary and extra-ordinary r:_\ys"?_" X 3.00
(b) Describe the construction and use of a Nicol prism and explain how it produccs'planc polarized light. 5.67
- i - . ; .
, .(c) State and explain Malus’ law. « %3 3.00
Q4 {,a’{ State the two laws of Thcrm;odynamics and explain their significance. 3.00 7
)",, Derive an cxprassion fer ‘dx".: efTiciency of a Carnct’s vngine in terms of the (cmpcra(u"r:: ot the source 5.67
_ and the sink. ) ; . a
/é A Carnot enginc whose Im{: temperature rescrvoir is at 7°C has an cfficiency of 50%. It is desired to  3.00 ’}
increase the efficiency to 70%. By how many degreces should the temperaturc of the high temperature <
* rescrvoir be increased? | ot : ' v Py
] ] < 2 a
1 l A0 <!/
Ly SECTION-B. : N
E # % it
o ¥ 1 . } ; .t'u-
Q.5(a) , Whatare critical constants of a gas? _ ;\? 300
e o Cl i . e o 3 i
: ! ineti N 1 %
(b) Show that the pressure _cxerl‘eq by a perfect gas is % 9r the mean Kinetic energy per unit volume. 5.67 3
: '(c) Calculate the mecan free pnlﬁ ofa gas molecule, given that the molccular diameter is 2 X 10°® centimeter ~ 3.00
) 1} . v A 9 . 2
© . and the number ofmolccule;pcr_cubxc centimeter is 3 X 10", ' ‘o
Q.6 Distinguish between (rec and forced vibrations. Give the necessary conditions for the production of . -3.00 S
pu forced vibrations. ' ‘ '
;b) What is damped vibratidns?:Dcri'vc its differential cquation. - g i 4.67
. T . o i 48 . " g - L - iy ¥ ‘ ..
’ SV)/ The equation of displaced of a point on a damped oscillator is given by x =2¢ " sin(r / 2)t meter. 90
. i ' £ N ‘s . o .
' ind i illati i =1 ere T i i c he oscillator.
” s . Find lhc‘vclocuy of the ?sm,laung pointat { f/4 and T, where T is the ‘:T‘c periud of.l.. o : \5
: Q7‘(;e/ Explain the term wave moli?n?_Wh_m is propagulcd ina wave motion? . <" s 2 2(6)39 5
' 5 e ulve Y e oy Lnliert SHESY .
Sy Show-that'the encrgyofa planc‘progrcssivc'\\'u\'c is glven by =27 pntu where the_symbols have ’
their usual meanings. | e o oy =
| (;:) A séurce of sound has a frclqucncy of 512 Hz and an amplitude of 0.25 cm. What Is the !'I_qw_ofc&;:;% - 3.00
... across a square cm per second, if the velocity of sound in air is 340 m/s and the density of air \s.(). 2
Loy’ J - 4 : A _ AT :
Q 8(;?/ Explain clearly the distinction between PrOLressive waves and longitudinal waves.
' » ! ) . e IVe e
Explain Doppler's cffect. Obtain an expression for the frequency ol a note heard by an olm.n‘u‘. when  6.00
" Dboth the source and the obscrver are in motion towards cach other. , N 7
' ' 2.6

quircments ofa good auditorium?
1 ) N

(y)/ What are the acoustic re

L
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5 | (" | v ; y . fy
;:" QU Whatare Newton's ring and how the n\l forme Wy . : S
: O(b) Deseribe Newton! oy brimed? :

s vings method for the 1 me

307

sureme : e

= (¢)  Fringes of equal inehnation are glye \m(l |.n MILl\L;:(;:ll mt-\l’“mm“h ot “ o

et AR moved back by oy 3663 lmu,n.s move  out rrom llm ‘conter of gk o0 of the b

wavclcnglh )\‘ e o i i 16 conter of the patiem, Caleulate the '.

Lias \" v ! Y . ' e )

‘A?Zgﬂ(a) What is meant by dilfraction of light? Dlxtuﬁ,uish between J~munlmfcr and Frusnel Jiffracuon, L3
®) Give the theory of a plane lmnsmnhslomU.mn;, und duuxl)c how 1t is used lo de rmmm the  5.07

‘wavelength of light, .

&) Caleulate the' upu'.uum

ol the oh’pb(l\vu W wwwmw which may be uscd 10 rcsul\c stars 3.0(
acpumlml by .88 X 10" radian for hyhl ollwuw.lc.m,(h 6000/\ :

T}
( ‘

Vs

.m;_,lt. ofmudc.nw the r&.ﬂc.ch.d 5.0

orkmg ol a L.nm.nl s h.xll - 0 0(

Q 3(a) State and explain Brew

) ster's law, Show lfh.u at the polan/.nng
_- . . andrefracted ray

s mutually penpendicular tocach other, © -
Sb_) ‘What is <pcu('u. rotation? Give witly dc.l.\}ls the construction and w

~ shude poladineter: I8 Splainhow you wou! (I use it to determine the xpwmu rotation of sugar,
~ () Determing the specilic rotation of 1

1K U\’Ln sample of sugar solutjon if' the plnnc ofpol.x.mtmn it Z.Ol
: ::f-: : — . Jtumed lluom.h 13.2% The lvm.lh of 1! luln. umlumun, 10% .sugnr mlnunn is 7()<'m

"Q.f.(a) Dcﬁnc thum\mnclcr. Write the pnnt:|'\1u~ \

oS * (1) Liquid thermometer, (1) (:as thcrmon

T electric thermometer

“A({d) Dcserbea platinum. registance ths.rmnn tcr& Ik xpl.un how it w orks witi !:c hdp ol‘C'.xllund..r and  § 0(
: Griffith’s bridge.. ¥ re

{] - A piatnum resistance’ thcrmnnu.lcrgwu 2 57 Qand 353 Q mlxl
_.respectively. What \\l” hc ns cor n.spondm;_. v.xluc. '11 '&3.3 “C 1

sndurlvnu, lhc. \vurkmg nl‘lhc fnllowmg. thenrometas:- 3,67
ieter, (iii) I(cmslanc» .l\ur. 'ometer, and (1v) “‘hn.rmo-
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; _(b)" S-ate and explain seeond faw:!

ol lhummly wym and the prmuplc of ipcrease nrcnlropy e U X 1Y
- ‘ ~\c) - Cne gram nmh.\.ulc of a gas expands w-lhcrm.\lly o four limes m volume, Calculate the change | 3.0¢

inits cnxropy mu.-ms of gas constant,

»
4

\a) \V hat is smlph. hurmonu, mution’ Duwc the’ differential cqu.mnn of
: . heamonie molmn
(b) Ottain an expression for the tme period gf.x ‘mdy W
() Write :.horl notes on Lmn_]ous s figures, | 2

a lmd\' executing smpls 3.0

hich C\L\.Lllbb snnph. hermonie motion. N0
3.

A
wrl

(a) W atdo )ou mean by wave motion? Derive thc cquation of wuvunulmn m the

’ y = & Sin2/A (Vi-X) N !
~{b) Show that in the case ol a .sl.nlmn.uy wave no energy is lr.m»l;rul
S medighn,, | ; p

(") Dmm;,unsh bLl\\’CCll the wave velocily und g,r up vt.louly

formol " 0500

feross any spetion (I)l: e S

b * oA
() Detine mcrbmnnn and reverberation umc ‘ ' S AN 3.0E
- (1) » Deduce the formula reverberation time of an ayduormm using S1hmc 8 I.\w i S.(u
y\(c) A steady sound is stopped in a room h.\vml, lchrburallon nmc of 1.2 sce. By what factor ducﬂ llu. 3.0
-« v intensity drop in the next 0,1 see, AL i‘ ! '
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Physics-I

]
i
r. ’ t . |
Full Marks: 70 oo Thme: 3 Hours
ND ) . Answer SIX qﬁcmons. tnking THREE from cach section.
(i) Figures in the margin indicate the full marks,
(i) Use reparate answer scripy for each section.
- iy . Axsume reasunnble vatue for any data mipsing.
. TR R eEv » | SECTION-A
; U,L@%th; aft::: colicrcnl sources? Discuss why two independent sources of hght of the same  3.67
[ wavelength cannot producc interference fringces.
L= Prove. that . the dimanoe. 7 bLatween -tva succosnive bLright fringos formed (n Youny's  $.00
t ‘ experiment is given by g w DA where d is the distance between two sources and D s the
d | e

distance between sources and the screen.,

()~ In a Newton's rings cxpcrimcnlt the diameter of the 15" ring was found to be 0.590cm and  3.00
 that of the 5" ring was 0.336¢m. If the radius of the plano-convex lens is 100em, calculaie
 the wavelength of light used. | ‘
' QQ.GS In what respect in an echelon grnlin)g supcrior to an ordinary grating? 2.67
€D) " Describe and explain the Fraunhofer diffraction pattern obtained with a narrow sht and 6,00
illuminated Ly a parallel beam of monochromatic light, :
@ In a planc transmission grating the angle of diffraction for the sccond order principal  3.00

, maximum for the wavelength 5x10 * cm is 30° Calculate the number of lincs in onc em of
e the grating surface, i ;

; wﬁm short note oni quarter-wave plate. © - 3.00
tate Brewster's law, S}_n'-" v that the'reflected and refracted rays arc-at right angles when hght  3.67
is incident on a transparent substance at the polarizing angle.
3 Xplain the phchiomenon of double refraction in a calcite crystal, 3.00
7.Discuss the role of Canada balsam layer in a Nicol prism, . - 2.00
: xplain Zeroth law of thermodynamics. ' 2,00

Describe the principle, construction and working of a thermoclectric thermometer, State its .67

~;.)/acW{xnlagcs and disadvantages, | |

£+~ Show  that"the work donc during an adiabatic process is w=_L_[ar, - a7 ], where the 3.00
: Cor -y :

: : g : i
", . symbols have their usual meaning. |
f o : .

R ' [SECTION-B)

- QAGY Stafe the Fiest and Second laws of mgl‘ﬁ;(;dynnmics E;ld\cxpluin their significance, 4.607

¥ Derive an expression for the cfficiency of a Carnot's enginc. 4.00

,C-{¢)/ One gram molccule ot a gas expands isothermally to four times of its volume. Caleulate the  3.00
change in its cntropy in terms of the gas constant. e

T ——

b %';Deﬁhé'{amplijudé, phasc, epoch and time period of a simple harmonic motion (STIM). 4,00
Al Prove that for a particle vibrating in a SHM, the time period is dircctly proportional to the - 4.67

uare root of displacemen. per unit acceleration, - .
! Establish thic differcntial equatign fog frec uridamped vibration of a particle.

k 3.00
i . i s AN ! : | e . . .
ve @;LJQ)/W}]al are Lissajous’ figures? On what factors, the shape of these figures does depead? 3.00
ST §b)/l)—fsbuss_u1c formation of these figures when the periods of the two vibrations are cqual'and  5.67

! the phasc difference is w2, | _ |

(«L-Distinguish between the progressive-and stationary waves, 3.00
@!(a@xplniﬁ the terms acoustics and reverberation, <307
ot th)/lislnbli,sh the Sabine's reverberation formula and using this lormula, denve an eapression for 5,00

_reverberation ime. ‘
) \Vh_ul'nrc the acoustic requirements of a good duditorium? i 3.00

o @ . THE END
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