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Please read each of the following instructions carefully before attempting questions.
TR A F 7 Frefafe R ®) Fen gaurEs 93

1. This question paper contains ten questions in five Sections. Attempt one question
from each Section.
T Y9 H 9iE @S W 9 U ¥ Y% SN J U W 1 SR AR |

2. Each question carries equal marks. Marks are divided and indicated against
each part of the question. Write answer in legible handwriting. Each part of
the question must be answered in sequence and in the same continuation.
TEF YT F TN 3k T YE B A ) faailg w9 # weE w4 faeg
3T fohan T B 1 I v foramee # fad | wv & yds 9 % S 39 9 § e
AT =1feu |

3. Attempts of questions shall be counted in sequential order. Unless struck off,
attempt of a question shall be counted even if attempted partly. Any page or
portion of the page left blank in answer-book must be clearly struck off.
Tl ® I HT UM HETAR I W@ Al w6 Y, @ we $ I a7 o 71
STt =1 9% SW e 52 T ) IW giaw # el sren g 7 a1 wws i
h1 T ®Y G HT AT =@

4. Use of Log table is permitted. Re-evaluation/Re-checking of answer-book is

not allowed.
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Section 1
(@us 1)

1. (@) Give Poiseuille’s method of measuring the viscosity of liquids. Derive
the formula used. Indicate a method which could be employed to measure

the viscosity of liquids at different temperatures. 10

T Tl Y v H A St UesEd 1 ot e sTEm fe oo
F U HoU | Tw v fafy @ S wifen SR eTerT-otaT araEE W aRa
el #1 vEEa @ won @ fow fEfsd fean w1 9sar ®

(b) In the Michelson Morley experiment the wavelength of monochromatic
light used is 5000 A. What will be the expected fringe shift on the basis
of the stationary ether hypothesis if the effective length of each path
1s 5 m ? (Velocity of earth = 3 x 104 m/s and ¢ = 3 x 108 m/s) 10

mERegd O gam § IgAm fwu o MiAsdfes gwen w1 aies
5000 A 1 Ifc g% 9y HT gWET derg 5 Hi ¥, O R 3R uReedT
® YR W aferd fips forge = @t 2 (get #1 am = 3 x 10* /4,
c =3 x 108 #/D)

2. (@) State and prove Bernoulli’s theorem and mention some of its important

applications. 10

FeTelt & whg 1 9via HifwT qun @i ST 3R 39 FHo Heequl swE
T NG HIIT |

(b) The pressure of air in a soap bubble of 0.7 cm diameter is 8§ mm of water

above the atmospheric pressure. Calculate the surface tension of the soap

solution. 10

0.7 ¥t =9 &% WEF & goAgel H TA F QA AGASHT GoId h HW
8 frft Ut ¥ WA & Wi &1 TAE qNE HI TUAT RIS
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Section II
(@vE 1)

3. (@) State first law of thermodynamics. Give its physical significance. What

are the limitations of first law ? 10

FEHaeh! % Yom fagia &1 9uiH Fifae) e difds gea <) wam fagi
FH GHAC F®=E 2

(b) A Carnot engine whose low temperature reservoir is at 7°C has an
efficiency of 50%. It is desired to increase the efficiency to 70%. By how
many degrees should the temperature of the high temperature reservoir

be increased ? 10

Th Al 391 forgeRT 9 arame s 7 feult Afeway w &, ° 50% &1 <ara
¥ TG YA B 70% TF ¢ ® fou gifed ¥ I=9 A9 SERE $ d99H
F1 foram feit a& s@En s =g 2

4. (@) Briefly explain Planck’s law of blackbody radiation. Show that Planck’s
law reduces to Wien’s law and Rayleigh-Jean’s law at lower and higher
wavelength limits respectively. 10
v fUg fafeniu o wiis & fa9 =t 98w #§ =g sifve) k@ % wre
1 fagr wuv: o & fagra o W-s & fagia & #1 &ik 3= qoee
arell W Seed ¥

(b) A system consists of 5 particles arranged in two compartments. The first
| compartment 1s divided into 6 cells and the second into 8 cells. The cells
are of equal size. Calculate the number of microstates in the macrostate

(2, 3), if the particles obey Fermi-Dirac statistics. 10

Th yorredt 3§ <1 fesdl # smafted 5 &0 €1 vt fesd ) 6 wifvraet # fawfaa
fe T § 3R gEu 8 wfvrs # wifted gm amer w5 ¥ dwee
(2, 3) H WEHILIH HI & HI T wifGT, Ffe o wHi-feuw aiferst
FT T HE T
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Section III
(@mug 11D

5. (a) What do you understand by damped vibration ? Obtain an expression
for displacement as a function of time for a damped oscillator.

Discuss the effect of damping on the natural frequency of the

oscillator. 10

3Eaf<d ®U | Y F THFD § 2 UF EHi<d e & fou 99g & T
®d & ®Y § faeurm & foau s e ww wifse ) e 1 wisfae gt
R AIGCH H FUF W GEl HIfST)

(b) A single harmonic motion is represented by the equation :
y =10 sin(10¢t -7 /6)
where %y’ is measured in meters, ‘#’ in second and phase angle in radian.
Calculate the :
(1) frequency,
(i) time period,
(111) maximum displacement,
(tv) maximum velocity, and
(v) maximum acceleration. 10
TF THd TFag T H G gRI getar T ¥

y =10 sin(10¢ - 1/ 6)
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@ s,
@) 997 @y,
(iii) fusraw fazere,
(iv) sfumwag am, oI
(v) AfHHTH |
6. (@) A particle is subjected simultaneously to two single harmonic vibrations
of the same period but of different amplitudes and phases in perpendicular

directions. Find an expression for the resultant motion and show that
the path traced by particle is an eclipse. 10
TE HU Fl Th & FEM & T A HE S GG T Y R S g, A
efer feemad § fafe= smaml ofv wwoll & forw) wRomdht wfy & faw v =i
e i 3 wwisy fF wU G WAl oRmAn TN U™ UE <daw

(6) Two vibrating strings of the same material but of lengths L and 2L have
radii 2r and r respectively. They are stretched under the same tension.
Both the strings vibrate in their fundamental modes, the one of length
L with frequency v, and the other with frequency Vo. Find the value

of the ratio v/, 10

Th & gl % Q) wied g AfeT oo L osiR 2L A wHwn: faem or ok
rel 9 T* & G99 b T Bt gL €1 BHI AR o9 Hifes A § Ry s

€, Th Ao LA 9 uF i v, F WY o qua emefh v, & we ) s
vl/v2¢TTH3T%Taﬂﬁﬂ'Ql
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Section IV

(@vg 1IV)
7. (@) Describe the construction and Working of Michelson interferometer. How
will you use it to determine the difference between wavelengths of two
D-lines of sodium ? 10

qEhodd SSXRIHR & i 3l wrd @1 g Fifey) difeam & 3 S-aE
& qurisd & o9 orR F fruifd 0 & fAu e sqE ST Y w2

() In a Newton ring’s experiment, the diameter of the 15th ring was found
to be 0.59 em and that of the 5th ring was 0.336 cm. If the radius of
the plano-convex lens is 100 cm, calculate the wavelength of light

10

used.
= ftn & wim #, 1591 fin % = 0.59 Ff amEn T iR se f
0.336 ¥t o1 afg gA-3TqA oG HI B 100 FH €, A 3w Ry T R
1 g &) TUE Fifs

8. (@) Fraunhofer diffraction is obtained using single-slit. Derive the expression
for intensity distribution. How will the diffraction pattern change if the

slit width is reduced or increased ? 10

FEER fadd tEa-faae &1 39dm st yrd fea s g daa foae &
mmmaﬁmiaﬁﬁmﬁaﬁ@émﬁaﬁ%magW%a
Www%@aqmm?
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() A plane polarized light passes through a double refracting crystal of
thickness 40 pm and emerges out as circularly polarized light. If the
birefringence of the crystal is 0.00004, find the wavelength of the
incident light. 10
Tk @ YeiFa THRT 40 WEHN HIER $ UH I qd e ¥ [Ra
g 3R MemR ydtRd T % ®9 § e §1 Al fewd w1 andieery
0.00004 &, @ 3MUfad WehT¥l =] al7esd &1 Tal oFTSU |

Section V
(@ueg V)

9. (@) Discuss the different components of a LASER. Describe the working of

CO, laser using energy band diagram. 10

@W@ﬁmwﬁmwﬁﬁqlm%mwwwcoz
TR & FE w1 guH wifew

(b) The wavelength of emission is 6000 A and the coefficient of spontaneous
emission is 10%/s. Determine the coofficient for the stimulated

emission. 10

IeqS H T 6000 A T 3R Fest s 1 ori 10878, ¥ SR S
% foau qome fauif wifag)

10. (@) What do you understand by the terms acceptance angle and acceptance
core of an optical fibre ? Derive an expression for acceptance angle in

terms of refractive indices of the core and the cladding. 10

T JAlfeehe] HIgeR & TH0 107 3R W0 R B 39 597 gOg & 2
HR AN FAET & vadd gaawhl & ggd § Wi wiv & fo ™ =6
Y iy |
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(b) Calculate the numerical aperture and acceptance angle of an optical fibre
from the following data : 10

nq (core) = 1.55, and p, (cladding) = 1.50.
frefafea sffwst 9w aifesd wRaR & Geams To=R IR WIH S
T TUET Eﬁﬁﬂl :

py (P = 1.55, 3R p, (Ffem) = 1.50.
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