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Long Answer Questions.

fr=gf 19 o= & Sax 800 ¥ 1000 ¥rsal A ford |

Answer any three of them.. Each question should be answered in 800 to 1000 Words.

3ferepdd 3id: 18

Maximum Marks: 18

. FIER B yare @ WHol B Fa BRI | 39T START d¥a i srgoff
yare & ford Sl &1 9393 yta I |

Discuss Euler's equations of flow. Use these to obtain Bernoulli's theorem for steady,
irrotational flow of a liquid.

. mdfarear & faRre figra @ Rl &1 dom iy den arRW wuT=ReT
gfiaeen & o= i |

State the postulates of special theory of relativity and derive the Lorentz transformation
equations.

. Sle<d Imgyl F1 22 SV 97 ¢d Sivfig g4 A wy wenfia sifo |
What is moment of Inertia. Deduce the relation between angular velocity and angular
momentum of a rigid body.

. geft R [Ecd fFRaie G wr Bar 2 f5A wal & aeR W oguaT A
yRafida emar 2 | 9dfFe Teaede Fadie G aom [Hdia @ g 7 ey
gerial |

What is gravitational acceleration "G™ on Earth. Why it is changed, find out the relation
between gravitational constant "G" and gravitational acceleration "g".

. g&w @Y AfHad S H 8 a fug $IRiT ) ygiuw a1 2 gh wiefe
Q Y&uvr Hlor B |

If H is maximum light of a projection then prove that the projectile velocity wil

IZDD

be where [ is projectile angle.

. U% o9 ¥§ & iR A & gRa: Tsa Aol & fau e wwe ffia
BIfoIY |

Derive an expression for moment of inertia of a solid cone about its vertical axis




7.3 a7 & fugra &1 falRae aon saa) fawar 9 s s |

State and prove the principle of conservation of Linear momentum.

8. UcITa A7 &l URAINT ST g sUe Te Aold UTwd difoly |
Define escap velocity and obtain an expression for it.

9. GxervT & fugra T 27 o1 & AR & A= $ifor’d Ud SrRi—oll
gy gargd o fag SRR |

What conservation laws? Explain concept of work. State and prove work energy theorem.

10. R & oaidyv @ a8 4 duer & SwrEl afa @ |l &1 ReE

I
Derive Keplar*s law of planetary motion from Newton“s law of gravitation.

11.¢® SI9 Mid & osw Atgel (31) | & yRa: qor @) w3l @ & gka:
frerfera |

Calculate moment of inertia of a solid sphere about (a) a diameter (b) a Tangent

grsg — dq
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Short Answer Questions.
ferHad 3id: 12

Maximum Marks: 12

qic : f5L) IR Uyl & S} 200 9 300 sl H ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. wrea Imeel @) gRwrar Afe qonm sweT Hifas av@ @1 wusnsd | afe &
Ud @ SHHF 9 U 21 9189 Bsar @) e Siv gl 9adl 9 e 9oy
I © e IO &I goadl & dl feaar srew@ el ¥ g 3ru+
SR BT HROT FIY |
Define moment of inertia and explain its physical significance. Whose moment of inertia
will be greater if we compare the moment of inertia of solid circular disc with that of a
circular ring having the same mass and the same outer radius? Give the reason of your
answer.

2. o fana denm [edm a3 & digar oRwfa S | e gaa e
Y & g &l fog R [odlm fawa @ foau aiee yra sifvig afe g
fag Mo Hier @ arex Rera a8t
Define gravitational potential and gravitational field intensity. Find the expression for
gravitational potential due to a thin spherical shell at a point situated inside the shell.

3. TE T & duer Fraal &1 duq A o gg fewsd f yuer e Iieq
2

State the Kepler's law of planetary motion and show that the trajectory is a conic section.



4.

fedt v wafes ot @ ferd v K& D& 4 wea aaw— sifg o=l
gl @ G ef &

For a homogeneous isotropic solid derive the relation between Y, K & [ where the
symbols have their usual meaning.

T &ROT T © | 3T UTSHg I =Av] @& folg s9aT A9 =ra Sifeig |

What is reduced mass and find its value for unstable positronium atom.

oo SuwE Far 2| Fefl SurE ve -—Rer Suus o @ sk |
What is artificial satellite? Explain orbital satellite and Geo-stationry satellite.

g Rerfasr sof 1 2, s9a! fawar 9 @ $ifvig |

What is elastic potential energy? Deduce the expression for it.

godl & RN 3N ol U WX FEId g SUIE @I Ifa v RIreqes 1 o
forg v frrrfia SiIfy |

Derive expressions for the velocity & revolution time of a satellite in circular orbit
around the earth.

9.qulizd & Pl o1 & wWdwT uRedad ¥ ¥99 X IW W IRIfUa ameef

10.

11.

12.

0= — % qUeR Far 2
Show that the rate of change of angular momentum of a particle is equal to the torque

actingonitl = —

SrecdlI aAT IcTecd B | AU FT G 2 | IVl Afed aarsn i |
What do you understand by Inertial & Non Inertial frames? Explain with examples.

Th 6.0 fHaT ) ML e 9ad W 9.0 H. /3. ) 7fa @ wfew= 21 afe =
12.0 fUT. &1 e ML ¥ FHeafer FARET Sar 2 9 s T P afd 9drsd

A 6.0kg. cart is moving on a smooth surface at a speed of 9.0 m/s. When a 12.0 kg. packet is
dropped into it vertically. Determine subsequent motion of the cart.

Td 16.0 fHUT. gagaE a2 20 9H. o &1 ol dd-TeR Ydls—<eld 5.0
TFPY / UHTS Al 2 | STBT Aol SHoll aAT G fawrferd |

A solid cylindrical fly wheel of mass 16 kg. and radius 20 cm making 5.0 revolution / second.
Find kinetic energy and momentum.



SR Y9l iy cved Had fawafqeney, sarsHEre
fagm= (wmae) srtew Afer=ma 93 2020-21

HId DS - e st —(Course Title) Jferwad 3® - 30
Course Code: UGPHS-03 Oscillation and Waves Maximum Marks : 30
Qs — I
Section ‘A’
e Sy gyvH

Long Answer Questions.

frdf 9 o= & S~ 800 ¥ 1000 ¥rsal A ford |

Answer any three of them. Each question should be answered in 800 to 1000 Words.

3fSrHayd IAH: 18

Maximum Marks: 18

. eI TR T 87 39® ORI & & UBR 9a1d aAT °d SUAT &
IR ¥ wfera faawoer T

What are ultrasonic waves? Give two methods of their generation and discuss briefly
their application.

. frg W & e foeflm axT @ ford wieva fesrfreaa wfievor o= 22
0?0 D]
DDZDWZ

Prove that for one dimensional wave, the most general differential equation is,
020 ,0°0
[SEE =0° 002

. WRd AEdfa fed $ud 2? ¥ SINIfT $xd g dldd I A @ fog
Hdddrd B TUET BT Aoid forat |

What is simple harmonic motion? Find out the time period of a simple pendulum when it
is in harmonic motion.

. I fFE $Ed 2 | IS D IFYAIT DI fad==r g | @ sgAre e
dYd IS BT ISTEXT Sl |

What is resonance? Discuss the application of resonance. Give the example of sound of
resonance and electric resonance.

. STWIX YHIG 94T =87 99 #Hid U4 sidr <91 afadra @ g9 g2 4 wrd) sngfea
%iﬁwqﬁaﬂqwlﬂﬁwﬁﬁﬁﬂﬂﬁaﬂw%ﬂwwqﬂﬁ

What is Doppler's effect? Obtain the virtual frequency when both source and observer are
in motion. What is the effect of frequency when a medium is in motion?

. OXd 3fTad T B gRATNT ST | ¥xa mad 1fa &d gy fadl fivs 31
T @ fav e aawe enfia sy |




Define simple harmonic motion. Establish the equation of motion of a body oscillating in
simple harmonic motion.

7. Jqufed qie= T faa ®ed 2 | Aguf<d sidae & fav femf~avea afiezor
T BIfoly |

What is damped oscillation? Derive a differential equation for damped oscillator.

8. IWITHI ORI b Hed & 9P 9911 DI Al BT Sodl™ BT | JWITH A=t
# drew qur wwdlHisa & foa afea awsnsd |
What are stationary waves? Give conditions for their formations. Discuss the nodes &
antinodes in stationary waves with diagram.

9. O¥euT & fugra dr 27 &1 &) AR 1 ARAT B | BrRI—Foll gAY
qarsd a1 g sifor |

What is conservation laws? Explain concept of work. State and prove work-energy theorem.

g —
Section - B
oy Scig Y
Short Answer Questions.
Aferwad 3id: 12

Maximum Marks: 12

qic : f5L) IR Uyl & S} 200 9 300 sl H ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. 9 B SEEieR A7 «afy &1 2.6 gm/cm® u9cd @ glass A | ¥ Young's
Modulus &1 |11 6.5 x 10™ dynes / cm? € |
Find the longitudinal velocity of sound in glass of density 2.6 gm/cm? for which the value
of Young's Modulus is 6.5 x 10** dynes / cm?.

2. BIRAR Y99 @1 2 | 39a AW |1 29

What is Fourier's theorem? What are its limitations?

3. fou fasg ux wfaw st aen wWifosy saf ayuf saf 3 amef 2@d 2

At which points the kinetic and potential energies are half of the total energy.

4. fo<t wnae yardl a3 @t el ygaa sl &1 sref wwsna ge fafag
Write down the equation of plane progressive wave with usual meaning of contain in
equation.

5. AfddoT |1 27 < axl & Uil afeaever vd faqaref aafadexwor &

| |
What is interference? Explain the constructive and distructive interference of two waves.



6. a1 g3 SNl & WA d ol WP YT I3 @ fav g3 &1 FmE sifag |
Id W& &1 fod gar @ uRafda fear s wwar 2

Obtain the equation of fundamental tone in vibrations of stretched string. How the
fundamental tones be changed.

7. 9P B STwRk gId &1 Scol@ IXd gU ATAT BIVY| 9 IUANT &I
qarsd |

State and explain the Doppler principle in light. Give its applications.

8. n sMifi® fewaeE ded @& forv Rued— AW &1 99 U HifoIU |

Find the resultant amplitude for n harmonic diffraction pattern.

9. Radvsq 99g &1 sird & @ fov fedl ve fafy & gusnsa |

Discuss a method for the measurement of reverberation time.

10. feErgd afe qrggea o= 2 o Yey 9d7 G g

Show that if external force is zero, then linear moment will be conserved.

11. N[ & [T@PN & R 8 YR & SUUEH W & i &1 e
I |

Derive Keplar*s law of planetary motion from Newton“s law of gravitation.

12. gR=rfera e dlaR. aRuel @& add aHieT &I qai |
Explain the differential equation of a driven LCR circuit.
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Long Answer Questions.

e : frdf 9 o= & S~ 800 ¥ 1000 ¥rsal A ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

ferday 3iH: 18

Maximum Marks: 18

1. Rer fgfodt @ wsw A9 &1 Scoiw adq &=l 3o | afe @ | @
AAA- H A &I faawer 9= wu 4 faaRa g af Td & 38y qaT 9
@ fagan ux fAega &= &1 a4 Ferfeyg |
State and discuss the Gauss's law of electrostatics. Using this, obtain an expression for
electric field due to uniformly distributeted charge in spherical volume at an external and
internal point.

2. tfR @ uRuy s &t fuag $fve | saa1 SuaiT oxe fedl orr yarfga
TRAIfI®T & SRV g &85 &1 digdr I ST |
Prove Ampere's circuit law. Using this, calculate the magnetic field due to a current
carrying solenoid.

3. Had 3T d dAqwdd @ wliewvl &l falRay | faga vd g a4 @ fau
o e farferd 139 oM @ affragon & ft faa=asm siforg
Write Maxwell's equation in a free space. Derive wave equation for the electric and
magnetic fields in a source free region. Also discuss the characteristics of these waves.

4. g fagla &= 4 Y@ gU dgd W o4 dld 9d @ foay @@we it
HRY |
Derive an expression for the force acting on an electric dipole kept in a non-uniform
electric field.

5. fedt waRa &1 eRa @ 3y a1 9ws 27 99=R Wi 9aia & forg
@old g DIfST G & A9 a1 FRETE & 98y ¥ g9=nsv |

What do you mean by capacitance of a capacitor? Find an expression for parallel plate
capacitor. Explain charging and discharging of a capacitor briefly.

6. fagga wifae! # ww & o &1 fafad gen Rig sifeg

State and prove Gauss“s law in electrostates.




7.

10.

11.

g ar1 9 @A 9 dd aREfaer @ fay geem 89 &1 @ue
Frerfed o fRasd & 59 Rafasr @ SR ® geal g3, 7= fag
TR gHEOI &3 BT I 2 |

Derive an expression for the magnetic field inside a long Solenoid carrying a current
and show that the fields at the ends of such a solenoid is half of that in the middle.

e aa & 71 R @ ? g sifvie fo Re—a% &1 d3%a,
fodt T @ @ a9 A taie I¥a e &9 & SxrER s B |
What are the factors responsible for Hysteresis loss? Prove that the area of Hysteresis
Curve is equal to the hysteresis loss per unit volume of the specimen in one cycle.

T gAY qarsd dm g SR | 39 999 &1 AT $xd g4 AafRia e
aqa} B 99l dega &= digar e |

State and prove Gauss theorem. Apply it to find the field strength due to an infinite flate sheet
of change.

gl & gEEE O @ AER W S96 YHR Ja1gd | yfagEey & dfta
figra @1 aaren ik |

Clasify the materials on the basis of their magnetic properties. Explain Longevin‘s theory of
diamagnetism.

Aqqdd &1 faga g e faRad qon swae! gerar 9 fafa 4 faga
FEBII T &1 Fiteor FRfia Sifrt |

Write Maxwell“s equation and use it to derive electromagnetic wave equation in free space.

31
1

Hvg — 9
Section - B
g Sig Y
Short Answer Questions.
Iferead 3d: 12

Maximum Marks: 12

e : fr= I~ 9Tl & S} 200 ¥ 300 gl A ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1.

LCR uRuer # sivfl e &1 wHssd a1 JgAred gia & foy aawa
erfud sifsie | 39 uRuer &1 el uRuer «af wer wrar 27

Explain the series resonance in LCR circuit and derive the expression for resonance
frequency. Why is this circuit known as acceptor.

STABTHR &Y AT o srifafsr gasmsd | 59 Sof s {69 foa s 9
gl 87 32 fo¥ yorR &4 fear srar 272

Explain the construction and working of transformer. What are the causes of loss of
energy in a transformer? How are they minimized?

gRa faegga I 9d @ fay o= @ I &1 $oa ARy don SasT anad
IR IAHd WY YT DI |



State Faraday's law for induced e.m.f. and obtain its integral and differential form.

. FoaR @ uRuy M & gaR @ gsd @1 Ifa off Sk dAawdd 4 s6 4
gx fear?

Before the modification of Ampere's circuital law what was the anomaly and how it was
removed by Maxwell?

. degga faga @& aRv & fdg w d9ga e @ foay s wenfia sk

Derive an expression for the electric potential due to an electric dipole at any point

6. URTAed ATEAH | A9 D W &1 9ad a2 ST e S |

State and prove Gauss®s law in a dielectric material.

. & wwdga &7 9 e $1 ST A gY FATRET-—ddied! i
gTw HIY |

Using the equation of electric field strength on an molecule within a dielectric, obtain
Claussius-Mossotti equation.

. {oll a & 9if ABCD @ s<—fag @ w uRumfl faga a3 &1 woem sifvg |
Calculate the resultant electronic field at the centre O of the square ABCD of the side ,a"
meter.

0. deadd & el &1 faRay o Sa@r wifas weca 9arsd |

State Maxwell*s equations. What are their physical significance.

10. 4 HoHlo TX WAMIGR @ < o aRI ¥ 20 UFgaR &) fag@ arr yarfea =i

WE 2| YD dR ® Udbld ol bls U oil didl 9ol BI VT BT |

A current of 20 amp. flows through each of the two Parllel long wires which are 4 cm
apart. Compute the force exerted per unit length of the each wire.

11. ve duRa 9 fAfea wulf & ford aavie Marfer |

Derive expression for energy stored in a capacitors.

12. fqwa a1 &1 a4 (] = 100+2 @, S8l V diecd # a2 94 # 21 V & 44

fag 2.1 M. w frafed |

The potential function is given by V=1002+2where V is in volts and x & y are in cm.
Find the value of gradient of potential V at point 2.1 cm.
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Long Answer Questions.

e : frdf 9 o= & S~ 800 ¥ 1000 ¥rsal A ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

1. faT Farad ded-infier &1 afdfa & |

Describe moving coil galvanometer.

2. Bl 49 WFAGBRR Bl 9dr |

Explain full wave rectifier.

3. gifex teeq &l fawr d 9aid |

Describe the transistor action in detail.

4. Yo # wledd & fUgrd & 993 | 9T aAT RHUNHS Bledd T aid
2| RN Bledd & T oTd Bid 2 |

Explain the principle of feedback in amplifiers. What are the positive & negative

arferepaya 3i®d: 18

Maximum Marks: 18

feedback? What are the advantages of negative feedback?

. fheex uRur @ Bld @1 fae oR& & aScye uRuey # fheex uRuy &
BT &1 Jeod@ dIfoig| Rueg 4@ s914 @ foy faf=1 ez @& SwahTr «1
faa=g=m #ifg |

What is a filter circuit? Give the advantage of a filter in the output circuit of a rectifier.
Discuss the use of various filters to avoid ripples.

. Tohd Il giferex uade & fav uRug—eRa I3 | 39 uRuy ¥ uygaa
g4 YIS g & B &l garsd |

Draw the circuit diagram of a single state transistor amplifier. State the function of each
component used in this circuit.

. CMRRY @1 99s © ? OP-AMP & Y SH&T WM 9gd &4 AT 9gd A1l
BT ATfey, |asnsd |

What is meant by CMRR? Explain why this should be very high or very low for an OP-
AMP .



8. fe—mvsT & uAg &1 Iarsd a2 g IIfe |

State and prove De-Morgan‘s theorem.

9. 3fera udg &1 Jazd a1 fig

State and prove Boolean theorem of Boolean algebra.

10. g1afe T gyasfe g -9 sa4afe T yasfe & favwa o & ford e fAaiferd |

Derive expression for the voltage gain of an inverting and non inverting application.

11. foeft uRuer & wenRa C d¥@aw L aor gfikig R 9t w9 o 98 @) afk
garad! faga e don Iar sRifUa fear iar @ ai faga arr qem gfaaren
3 forl aore Aoy |
Derive expression for current and impedance when and alternatin emf is applied to a circuit
having capacitance C, inductance L and resistance R in series. .

g — §
Section - B
oy Siig Y
Short Answer Questions.
Iferead 3d: 12

Maximum Marks: 12

dic : fh=l I~ 9T & S} 200 ¥ 300 Isal # ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. Zener srats a1 27 breakdown &3 H U®H IS  Zener SIS @ equivalent
circuit @1 Y@ifea & |
What is Zener diode? Draw the equivalent circuit of an ideal Zener diode in breakdown
region.

2. UHY ®=sacX B energy band description &1 I |
Give the energy band description of Semi conductors.

3. & gifeey # af€ 1.=4.9mATAT I.=5mA @ dl pdhvalueraT &7
In a transistor if Ic =4.9 mA and I = 5 mA, what is the value of pu ?

4. gD T Yyadfe & GGl a2l drAYCTel &I 9ui- $IHY |

Describe the construction and working of mosfet amplifier.

5. TYrs Wic Gldd &I dvi HIY AT LS Il YT B3 P Al &l g1
BT |

Describe a tuned plate oscillator and obtain the condition for the sustained Oscillations.

6. Yae®d & dlecw W9 a1 fasyr @ g T wwsd € |

What do you understand by voltage-gain and band-width of an amplifier.

7. &= <1 w feweft fafay | 1. we yad® 2. o UVsX 3. guf T RcdRs®

Write short note on any two : 1. FET amplifier. 2. Full adder 3. Full wave rectifier.



8. FET @ ®rIyvIel dieew IRAda e @) avg fRarsd aon g9 guahT
qarsd |

Explain working of a FET as Voltage Variable Resistor and give its application.

9. T P-NWdRE sHis @ ferg P-N 3if¥a uRyvf art &1 A9 9= 1 2| 150 mv
R 37 AfAa & forv saer ywaad! ufexia fAerferd |
The reverse bias saturation current for a P-N Junction diode is 17117 at 300°K. Determine its
ac resistance at 150 mv forward bias.

10. Fr=ifafea gfe so18 @1 Rig @R

O+ 0.0= 0+ 0.(0+0)
Prove the following Boolean identity.

O+ O.0=0+0.(0+0)

11. f&=dr <t wr wfera fewofi fafed
(i) = wwa
(ii) freg—vemg
(iii) o€ TR fecaR® |

write short note on any two

(1) Thevenin“s theorem
(i) Flip-flop
(iii) Half wave rectifier.

12.3%H <gq yad® qur giftie yade A sax fafRad |
Write difference between vaccum tube amplitier and transistor amplifier.

13. &old X = AB(Cl1 +EF) @ ford @ffore uRuer awmsa |
Draw the logic circuits that impliments the expression X = AB( C[ + EF)

14. 9edhfie | 3MY T WA 27 I8 DU SR HIdl 2 | UST JATIANT aT 2 |

What do you mean by multimeter? How does it works? Write its applications.
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frdf 9 o= & S~ 800 ¥ 1000 ¥rsal A ford |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

3ferepdd 3id: 18

Maximum Marks: 18

. B SOHT AT 282 Bl b BT dui- BT | dAT S99 BI <&dl bT YRdbelT BIY |
What is Carnot's engine? Explain Carnot's cycle and derive the expression for the
efficiency of engine.

. @ vppn @ fay dewda & 99 faaver fram &1 e e qem A
qrel, 99 A 9 g1 IIfa I 9 @ = R R P |

Deduce Maxwell's law of distribution of velocities among the molecules of a gas and
distinguish between mean velocity, r.m.s. velocity and most probable velocity of gas
molecules.

. fazgwa den q@ved wiRega) 9 @ar aae 2?7 s dur el feve
wiRe®] &1 daadd diccHdq ARt &1 gam 4 giétra avfa sifeg

What is difference between classical and quantum statistics? Give a brief introduction of
Bose Einstein and Fermi-Dirac statistics in comparison to Maxwell-Boltzmann statistics.

. S Tfad & g raw &1 due faRay | fadl 9 Ries @) Refa 4 g4
arel uRad=l &) 39 Fraa 4 =T sifore |

State first law of thermodynamics. Using this law explain the change of states undergoing
a closed system.

. & fearam el o % 273 K 91X 2| v Rudv 9@ a0 373 K 2 & 99a
7 ad 21 99 9l ST 919 373 K W 9g4dr @ d 9l 91 e Roedy @
T uRads &1 sira s |

One kg of water at 273 K is brought into contact with a reservoir at 373 K. When the
water has reached 373 K, find the entropy change of the water & heat reservoir.

. 9 Bad a1 fag b &4 ded © | fig difve & e 9o wea sidl 2
a1 Tgidl favg was gt 2

What do you understand by loath function & point function? Prove that heat is a path
function & Entropy is a point function.




7. & 9w ¥ d¢ o @ ufauifed o9 @ fov fodl ooy swq &1 wear
TRada @ fav g Sofig Rody &) smaw@ear gidl 21

To produce network in a thermodynamic cycle a heat engine has to exchange heat with
two thermal reservoirs. Explain it.

8. fodl e @ sm=aRe ol | U Far 9 22 SWEIfaa! &1 g fAad
faRay qorm sO®! W=M™Ar ¥ ARG (dv), A9 (dT) T§T S®T (ds) uRad+l &
= av=g PIfog |

What do you understand by the interanal energy of a system? State first law of a relation
between the change in volume (dv), temperatre (dT) and heat (ds).

9. fafr=1 wrfadl fawal &1 uRuTaT AT 9o S96 Agar 9 dA¢add &
NI Tl Dl YT DIy |

Define different thermodynamical potentials and use them to obtain maxwells
thermodynacmical relations.

10.gerisd & e 9 @1 w@Ear e frafalRaa @we gRT fear wm@ar 2
O=00 L wet O aenn [ s o, It are e sited gaa o 2 O
g™ 9 a0 W fRar 31 fad=ar st

Show that for a gas the coefficient of viscosity is given by the following expression Dzlg [

L] here L1[J and L] are density, mean speed and mean free path respectively. Discuss the
dependence of n and pressure and temperance.

g —
Section - B
oy Scig Y
Short Answer Questions.
JIferean sid: 12

Maximum Marks: 12

dic : fo= I~ 9T ® S} 200 ¥ 300 Feal # ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. 9vex 91d $T 19 Jae e o= i | 39 wliieer 1 Fr @
At 27
Derive Vander Waal's equation of state for a gas. What are the drawbacks of this
equation?

2. v fis ¥ @1 arcqd 2?2 w1 s fafexer fea f&T sral w et s=a 22
What is meant by Black body? On what factors does the black body radiation depend?
3. fa¥To Bad &1 Wew 9Hsngd |

Explain the importance of partition function?

4, Rfeedload dofaeg a9 aRecum a1 2?2 Hdl MM a2 diftsdr &1
gRarfya sifse |

What are the postulates of statistical mechanics? Define phase space and phase cell.



10.

11.

12.

13.

14.

gl &1 gRaIfya oifsre | gonisd & angel i @1 satadl g au wx
foiv ol 21
Define Enthalpy. Show that the enthalpy of an ideal gas depend only on temperature.

i a9 fHd ded 2 | I afpaen o faar 9 gusnsa forad g &1
fomior gtar 2

What is a Carnot cycle? Explain the four process which constitute the cycle.

foeft aifpa Riees @ forw frew v wa gazd | B Riew 9 IRgve
Tt BT @ | |ausiey |

Give the Gibbs phase rule for a non reactive system. Why the tripe point system is non
variant? Explain.

Sa—afeaT yad @ aran iy | s9dE 9 e wed §

Explain Joule-Kelvin effect. What is inversion temperature?

Hqudd—qieonitd, BiHl—feua qon qig—ans—vcrsd aikEa 4 @1 I=ax sid
B

What are the differences between Maxwell Boltzman, Fermi-Dirae and Bose-Einstein
statistics?

SIS & I R &1 S Sifog | S8 a9 & Aded-T 4 fadt 2

State zeroth law of thermodynamics. How does it lead to the concept of temperature.

HRIC s-ui- Pl <&dl T-S IRT &I gerdr A Arfia sifsg |

Derive the expression for the efficiency of a carrot engine from T-S diagram.

fag @foe & s 49 & guardy upa 4 el Rex wEdl 2

Show that enthalpy remain constant for isothermal process of perfect gas.

Rig #Ivy f vl v fasg was star 2

Show that entropy is a point function.

yorq Bidl ® Yavell GHHU & IR devnl @l forfeu |

Write four characteristics of first order phase transition.
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B DI : & it — 3fSrpdy 3P : 30
Course Code: UGPHS-07 | (Course Title) Optics Maximum Marks : 30
wuvs — ‘I
Section ‘A’
<" Sy ueH

:ﬁE :
Note:

Long Answer Questions.

frdf = eI & S~ 800 ¥ 1000 ¥rsal A ford |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

arferepay 3i®d: 18

Maximum Marks: 18

gaell fed o interference T BT $T Ui I |
Describe and explain the phenomenon of interference in thin films.

d3c ® fShRE & IR # a1 7? BaId dAT HISAEIHY Jolld & SR
3 €9 X gad?

What is meant by diffraction of light? Distinguish between Fresnel and Fraunhofer class
of diffractions.

3. 8% %€ Ylarifiey @) 9-1de 9 Yl 9di |

Give the construction and working of half shade polarimeter.

waid @ fgfoa fafsr g afaever i &1 9971 "asnsa aur b dalsrE
@ forv aee sima aifve |

Explain the formation of interference fringes by means of Fresnel“s Bi prism and derive the
expression for fringe width.

FATIEg Sdl 9 A9 FAT GESI @ ? 9Hsmsd, 7§ faf (Fa) geren
ia (@aF @& e @) aAafaeyer 9 guid €

What do you mean by coherent sources? Discuss why two independent sources of light of
same wavelength cannot show interference.

Tonisd o fodl v 59 wax W erafiem dfeT 31 favea gwar 50800 @
forw sifer s=fie=a w¥ 5% 10* & sifre <8 8 Gdan|

Show that for a transmission gratting with one inch ruled space that resolving power 5080!]
cannot exceed at 5 x 10* normal incidence.

BIS-EIBR aAT hEd faady d IJ-aX GHSNSY Uh Rde gRT UTW WISHEIHY
faad= ufoeul &) dvafa fafsr | g #ifv |

Distinguish between Fraunhofer and Fresnel class of diffraction. Give the analytical
treatment of Fraumhfer diffracton paterns obtain from a single slit.




8. uxdfdfa yarer 4 <ed aadal & o &) earen #ifeg | <Yed 9qa gAT |
g Fifvy 31 ordia fharl @) B wWmHfds a=amRil & i a aor <t
firoll @ B foww deaen & Fiqa & Jarurd &

Explain the formation of Newton“s Ring in reflected light. Prove that in Newton®s Rings

experiment the reading dark fringes are proportional to the those of bright fringes and
proportional to the square root of the odd natural numbers.

9. e fUisw @ v &1 9viw g 3 Tasd & sudl gaa 3 favdvs
D! avE &9 THR SUAT &Y AHhd 2 |

Describe the construction of a Nicol Prism and explain how it can be used as polarizer and as
analyzer.

g —
Section - B
g Sig Y
Short Answer Questions.
Iferead 3d: 12

Maximum Marks: 12

qic : f5L I~ YTl & Sca¥ 200 € 300 el A ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. Aifcdd a9 BT T<XBI=T B Ial &l afvfa s |

Explain condition of interference for optical waves.

2. Rtz & s1geRar &1 «aiRaaa & qoan qar |

State and explain Rayleigh criterion of resolution.

3. odwi} # uftgy Far 87

What is pumping in lasers.

4. UTYle[ 39 | 3T RT W9 2 | AT BIFAY |

What do you understand by Population inversion? Explain.

5. dares feheee @ forg afe (o @om (| &1 HHIT: A 1.5418 dAT 1.5508 & i
axT 2= 500000 @ T 0.032 MM M we & foav o9 REELIT &1 99 A9
I |

The values of [0 and [![] for quartz are 1.5418 and 1.5508 respectively. Calculate the
phase retardaticofmr [l when the plate thickness is 0.032mm.

6. Aftcdwel wizad Fa1 BId 2 | g9e qe&a fugia &1 afas awsnsgd |

What are optical fibers? Explain its basic principle with diagram.

7. ATs Dol AfddxoETdl &Y ¥=a+T vg g &1 9uia sifeg |

Describe the construction and working of Michelson interferometer.



8. favis i =1 ¥ +Hald) Fa1 2? oy @& favea guar & fov Iwe yra
BT |

What is the Rayleigh criterion for the limit of resolution. Obtain expression for the resolving
power of prism.

9. SIS BIAU™ & AT AR gAfwor H71 Ivi9 PR | foa yor @ S==
faies g foear Smar 82 S & 5 SuA &Y fadam sifeg |

Describe the recording and reconstruction of optical holograms. How is high resolution
obtained? Discuss some uses of holography?

10. declise foved A fg ruad+ &1 A=y | B9 RSN wed a7 sidl 2

Discuss double refraction in calcite crystal. What are the retardation plates?

11. t& el fooveo & fg sruads & g0 fugid &) aarr siforg |

Explain Huygen*s theory of double refraction in a uniaxial crystal.

12. foefYy ufesr &) favdes gaar 3 39 a1 9us 2 |

What do you understand by the resolving power of a grating.
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s — I’
Section ‘A’
HERSRIER' LS|

:ﬁE :
Note:

Long Answer Questions.

frgl 19 o= & Sax 800 ¥ 1000 ¥rsal # ford |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

3ferepdd 3id: 18

Maximum Marks: 18

BT YA1d T 22 UHIRE X-fezon & araded # uRads @ foav aaoe
T BT | BaT I8 gRada X-fevon & ox e ux fodv 7 2

What is Compton effect? Derive the expression for the change its wavelength of scattered
X-rays. Is this change independent of the wavelength of X-rays.

URHIV] & ddexX Afsd & & d&@vll &1 Seot@ difvig aor 36 faF g™
Frefta @177 | d9ex dfsd A ygad A= @arvey Swame &1 faavor g |
Describe the silent features of the vector model of atom and represent it by a diagram.
Explain the various quantum numbers used in the vector model.

IS eI 9T wul &1 Gférg fad==m e | g3 g Tifte e
»9 od fed o 2

Give a brief account of nuclear sizes and shapes. How is nuclear size determined
experimentally.

arifrear & falRme Rigra d IR qazd a2 dR<S $  HUTARl
gftevor &1 fmE sy |

State Postulates of relativity (STR) and deduce Lorentz transformation equation.

fodft L awarE @ fod o va &1 @ v fafim wfa @ fag sifer &1 wdfiawor
gd DIfvg du1 @y & 39 $o1 &1 Mg Jou oEiE L @i &l
HATUTAT BhaT 2 |

Solve Schrodinger equation for 1-D motion of a particle in a box of side L and show that
its Eigen value is inversely proportional to square of side L.

6. IS & THAHAF—&d BT a9 B |

Explain mass-defect of nucleus.




7. fal¥re smifgrear Rgra & Jeqa afrrdal &1 quia | srs-acisa &1
77 AT W g g |

State the fundamental postulates of the special theory of relativity. Derive Finstein®s velocity

addition law.

8. THAT M dId Had vl & fory &ral anf¥a MAfSR e &l yra sifs |
T Bed &1 Aifas arefear @1 faagsm g

Obtain the time dependent one dimensional Schrédinger equation for a free particle of
mass m. Discuss the physical significance of the wave function.

9. tag—fbvonl WX Agd & s &1 quiq difoe| gigd Fraa w@&r 2?7 el
HEcdl 9drsy |

Describe Moseley“s work on x-rays. What is Moseley*s law? Give its importance.

g —
Section - B
oy ScaNig Y
Short Answer Questions.
AfeHad AH: 12

Maximum Marks: 12

dic : fog IR 9Tl ® S} 200 ¥ 300 Isal # ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. grsoiqad & Afi¥=aar figra &1 9via @ifore | 9 figra @ gg™ar 9
fearsd fo sodg™ e & 3ex T8 ® 9adl & |

State Heisenberg uncertainity principle. Use this principle show that an electron cannot
exist inside the nucleus.

2. ARAIR YREERVT 9 U FT GHId B ARAR Agfed & fau @ee yrw
BIfoIY |

What do you mean by Larmor precession? Find an expression for the Larmor frequency.

3. S e @1 8? 9xd S 991 & RIg=d & Scad dIfvg |

What is Zeeman effect? Give the theory of normal zeeman effect.

4.9d ol 4 gRWRe feaen &) @8y 4 fad=ar sifvg |
Give a brief account of interaction among elementary particles.

5. wﬁﬁww_aﬂmmﬁwﬁﬁﬁﬁwﬁmﬁamw
awrg A Rm A 0 afy @ afer e

What will be apparent length of the meterstic measured by an observer at rest when the stick

3
is moving along the length with a velocity—2 ?



10.

11.

12.

13.

gieY @1 defla uRecu1 &1 AffEdar © g 4 9 Sooled gldr € ?
TAT BT |

How does the concept of Bohar*s orbit violate the uncertainty relation? Explain.

Iear vfrca—aa @ = fHa—fda dveaor & fFraay &1 gre= ghar 2|

What are the conservation laws obeyed during radioactive decay?

X- foXoT WagH & ATR YHIT B ATEIT BT |

Explain Auger effect of X-ray spectrum.

. BT X WEAT S gRANT ST g S e @nfia st

Define phase velocity and group velocity of woves and obtain relationship between them.

saigfdea uarel @Y sefemy € omu @ wasid 27 Iy den sw—fadie
@ 4 wwrg Hfia sty |

What is meat by the half life of radioactive substance? Establish a relation between the half
life time and decay constant.

e & G9—9g Afsd &I v BT 3R qengd & I8 $a yor TR
faaves «t awsmar 2

Describe the liquid drop model for the nucleus and show how does it explain nuclear fission.

Wd: I Ud SQAIUT Scauid # T da¥ 8 | SIS Sl dalldg a1
<& =T 21

What are differences between spontaneous and stimulated emission? Why is spontaneous
radiation incoherent?

yef¥fd @t dig W Gbd yHe & 91 ° O 31 Id dhdrl |

Show that no signal can travel faster than light.
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Long Answer Questions.

e : frdf 9 o= & S~ 800 ¥ 1000 ¥rsal A ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

3fSrHayd IAH: 18

Maximum Marks: 18

1. 7T SIgauid 98y qarsd a1 Rig diford |

State and prove Gauss divergence Theorem.

2. ied iy &1 falad qon g sifvig

State and prove Stokes*s theorem.

3. & AY & AT A &I yrafiear 1/3 21 (1) Afk 98 5 IR gAw R @i
@ B HH F HH 2 IR A B yrRafAwar @@ g @) 99 a9
9aTg & ARy f6 &9 9 &9 b 99D a8 HEA &) yrafiedar goufiea 9
s 81?7 fasg (24.)w OO0 @em D00 FAerferd st 0 000 #3020 0+
DO2-0?0 0 R
The probability of a man hitting a target is 1/3. (a) If he fire 5 times what is the
probability of his hitting the target at least twice? (b) How many times must he fire so
that the probability of his hitting the target at least once is more than 90%? Find
divergence and curl of 0 000 [+ 3020 0+ 00% - 020 O at (2,1,1).

4. Tt fagd 31 10 9 SBIA- A WIS &1 AT ST, o9
(i) w+ g% (ii) 5 ©s, 5 <o (iii) 3 ¥s, 7 <o AT (iv) 7 ¥ TAT 3 <, 3
Bl |
Calculate the probability that in tossing a coin 10 times we get
(i) all Heads (ii) 5 Heads, 5 Tails (iii) 3 Heads, 7 Tails (iv)7 Heads, 3 Tails.

5. afeent &1 A¥w adaT FT 82 Y HUT 9l x =2sin3t,y=2Cos3t, z =8t
@ O gHAT & | [ 999 t=0 W U1 $T 997 IR @O YT SIFg | aiT
AR @xor &1 gRArer Y Fa S|
What is partial differentiation of vectors? A particle moves along the curves x = 2 sin 3,
y =2 Cos3 t, z = 8t . Find its velocity and acceleration at any time t = 0. Find the
magnitudes of the velocity and the acceleration.




6. SIgW~d @ 19 YAA &I darsd a1 Rig sifiv |

State and prove the Gauss“s theorem of divergence.

7. afe v fudsr & SBTa W MY M4 &) gifiedr 0.7 8 o Rigdr &1 uig
IR 98Tad |4 < ™, &9 gywe

If the probability of getting head in a toss of a coin is 0.7, then deduce the probability that
in five tosses we get (i) 2 heads, 3 tails (ii) all tails and (iii) all heads.

Explain probability. How is probability related to entropy?

(1) oier afewr g3 (2) AT MuReR
Explain the following with examples
(1) Lamellar Vector Field (2) The Laplacian operator

s — q
Section - B
oY SNl gy
Short Answer Questions.
Iferead 3d: 12

Maximum Marks: 12

die : f&8l IR el & I 200 9 300 gl H ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. af & 9 0 =20200 +300 0TS S &I dd 4 98 W fa5 (0,0) ¥ fag
(1.4) R ¥IMEART &) <dl 8 d fed T & B T BIRIY |
If a force [ =20°00) + 3000 [ displaces a particle in the x-y plane from (0,0) to (L4)
along a curve [1 = 4012, then calculate the work done by the particle.

2. MY s9F ¥ IiHad 20 dTd ®fOrer e Af¥aa smaaqd A arft ot 2
AT 39 & A § 15 oldd BOTHT Uil W= @Y gifisar garsd |

On an overage of 20 red blood cells are found ink a fixed of blood for a normal person.
Determine the probability that the blood sample of normal person will contain less than 15
red cells.

3. e YHA &1 YA $d g¢ 20 -0 00 -00°00- 02000 &1 T0ET SIifSg
WEl < Ud goa [P+ °=1 Udle Broar @ e &1 d9bd 2 |
Using Stoke™s theorm evaluate 201 = [ (11 = (102101 = (1201010] where C is the circle
2+ %=1, corresponding to the surface of sphere of unit radius.

4. 9TfI®AT & A U9 &1 Sl @ dIfug a7 Rig SISy |

State and prove Binomial theorem of Probability.

5. & Afewr =2+ 002 0+ 0%+ 020 D &F 2| feesd 6 g & sgeffa @
e saaT Ifeer fova farferd |
A vector field is given by 0= 02 + 002 [0 + 02 + 0?0 (1 show that field is irrotational
and find the scalar potential.



6. o @it @ IR fafr= Soif sravensn # faaRa &= 21 ®oi &1 (i)
Fardied 1 (ii) wdfen=a aan (i) I &1 919 3 90 faavor @«
WHIAT 9BR FTd BT |
Three particles are to be distributed in four different energystates obtain the possible

ways for distributions assuming these as (i) classical particles (ii) fermions and (iii)
bosons.

7. up Afesr &9 =02 +00+000 US HAM 0S0<0S00:0s0<s0 @
IId g1 BRA 9rd 839%d 4@ aRufa 21 0. 0@ o oy |

Vector field = 020+ 00+ 000 defined over the volume of the cuboid given by
0<0=<1[];0<[[J;0= =[] enclosing the surface S. evaluate . []].

8. o afiga &= (W ¥ [1=(0) & grT aRwrfya 21 [ &Y TomEm

I arfe &= [ wiferarssd &l |
A central field [ = ([1)[J. Determine [] [] so that the field may be [ solenoidal.

9. ﬁDWW$mﬁmﬁ|§aﬁmﬁsf—i,D @ ovaad 2 |

. . 0
If [Jis a unit vector, show that— is perpendicu]ar to [].
O

oo

10. @R ¢ 3 3 9 Bl gt sifeie arfe afesr 0=0+20 + 00 k00 =30 -
JO+40+00+20 0 g &
Find constant a, b, ¢ and so that vector [1= 1+ 201 + [J[] (# 1 =300 =[] [+
400 + (][] 420 [ is irrotational.

11.afe =0 +00+ 00 feasd)
. U .- 1 -]
(|) VD_ﬁ qoIT (II)V F —
If =00+ 00+ show that
(i)VD =Erhnd (ii)v 1E= -

M3

12.<onigd & famg (x,y, z) W ARG 9
p
F=00 +000 +000
Show that the force represented by
p
F=00 +000 +000
acting at the point (X, y, z) is conservative.
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<l Scadig g

Long Answer Questions.

e : frdf 9 o= & S~ 800 ¥ 1000 ¥rsal A ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

3fSrHayd IAH: 18

Maximum Marks: 18

1. Iraaf<a amadt ifes & fav saea wiiever ga sifog | v @ Eufaq
gRRufa @t e s |
Solve the differential equation for damped harmonic oscillator and discuss in detail the
undamped case.

2. uraR Avfi fafr &1 START $Rd U s@dd WIS 1- 02 07 +20 =0 Cal
T YT BIfoIg |
Use the power series method to find the general solution of the differential equation (1 -
0 +20=0

3. d9d Iabd GHIBROT |1 2?7 N=0 @ faIy d9d I@HA IHHUT & TA
ferfery |
What is Bessels' differential equation? Obtain the series solutions of Bessel's differential
equation for n=o.

4. wfidRoT (" - 200"+ 200 =0 wikem®st ¥ e Agwyel qfer e ) sue
g1 wW@d=d gl & sfifc Igus @er oar 21 39 wiiexu & gra Soft
T @ UITH ATd DX |
The equation (" — 211" + 2[1[] = 0 plays a particularly important role in statistics. Its
solutions are known as Hemite polynomials. We would like you to obtain the coefficients
of the series soluation of this equation.

5. ¥R Amad & Aadt wad f(X) & fav gRIw gt faled =t 0(0) =07 -0<
1 1 1 1
HSTeﬁ:ﬁmﬁvﬁ?ﬂmwﬁwﬁlﬁ|§+ tat o
Find the Fourier series Expansion oflthe Pelriodiclfunction 20]of period. (1) = 0% -] €

[1<[1Hence find thesumofseries —_ 4 — 4+ — 4 11— —— - —— _

12 22 33 4 2

6 200 43020 L 0 L =4 000
e - — — = B g PR

02 0




3 2
Solve equation (12 +302"" + 0 Y+ =0+ 000,
oo s uo? 0o

7. f&d fagga uRuer A yfoiw RaaﬂCmﬁaT?ﬂHaTﬁaﬁUﬁﬂﬁqsrél

frega o @ ual A Regaaes ad o whewr = 00° 002 e
T R faga g &1 AF ferferd s9fe 0= 0,000 02

The equation of electromotive force in terms of current i for an electrlcal circuit having
resitance R and a capacitance of capacity C, in seriesis [ =[] 0° _D "]. Find the current at

any time t, when [ = o [JLI0] (1002

8. T® ywuad! fdg[a—ae® ¥« ESingwt #vfl %9 § §< 8Y U@ L a1 C W
amfa far o 21 fRensd aRuer ¥ fg@ g/ &1 a9 —— Do000 -

I000R ) wret 2= u—uél
An alternating E.m.t E Sinwt is applied to an inductance L and capacitance C in series.

Show that the current in the circuit is — o000 -=-0000d . Where n2=1
¢-02 0 00

9. Bod frg @ oy BRI Aol qra SR
SIef f(X)= 0+ 0 0 0000 <0vkSj OO +20 = 0(0)
Find the Fourier series for the function f(x).
000 -A<01<0
()= D000 O+2A =0 0
1000<[<A

Hvg — 9
Section - B
oY SNl gy
Short Answer Questions.
Iferead 3d: 12

Maximum Marks: 12

dic : fo= I~ 9Tl & S} 200 ¥ 300 Isgl # ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. gorisd f& guwasl & BRI fawdvor § <= ug & w2

Show that even functions do not have sine terms in their fourier analysis.

2. Tuligd & fAwwel & GRIR fagayor 4 sifesar v & e 2 1 BfRaw
gAg & HPRn $1 Sedw BRI |
Show that Cosine terms are not obtained in Fourier analysis of odd functions. State
limitations of Fourier theorem.

3. L-C uRur & <ia+l & forv stadpa afiever faRgu qom smadera g
BT |

Write down the differential equation for the oscillation of L-C circuit and calculate the
time period.



10.

11.

fr=ifaRaa srame wliexvT &1 g« uTa Biforg
00, -00 2-020,

Find the Solution of the following differential equation
00y, -00 2-020,

GRAIR FefAoft & oA Parseval &1 e qarsd aon g s |

State and prove Parseval“s formula for Fourier Half Series.

ﬁmﬁlﬁgﬁaﬁwaﬁm——_ZJ +01 w9 fo R Rerfaar =000 0=
0,— =1gSA
v g

2
Solve the following Partial different equation. —"" =2 %+ (] under conditional [ =
U2

00 =0,—~=1whenx=0
O

ﬁﬁﬁmmwaﬁﬁmi

[ 02
Solve the following differential equation

O, 0%+ 0°

Op 002
Feived WHIHver & yRARE $ifog aen wfiezor

= log (Px-y).
Define Clairaut™s equation and solve P=1log ([, - ).

W& (2 + 12+ -1 2=02 | 994 arad gl el e 9= 31w w)
Rera 2, @ fore anf¥e sada afiavor falad |

Find partial differential equation of all spheres whose centre lie on Z-axis and is given by
the equations (12 + 12+ (1 = [1 2= 12, Being constants.

BRER At & RTde o od fafad |

Write Dirichlet™s condition for a Fourier series.

AqdHd PRI -0 20 +2000 =0 HT & YT B |
Find the solution of the differential equation. [1 — [ 20 +20000-=0

2 —3— +20=cosl
wﬁmw— @I WA &d YT By |

Find the mdependent solutions of the equation

h

02,
— 3ﬂ_+ 20] =cosl];

Up2
.
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Long Answer Questions.

e : frdf I o= & S~ 800 ¥ 1000 ¥rssl # ford |

Note: Answer any three of them. Each question should be answered in 800 to 1000 Words.

arferedad 3id: 18

Maximum Marks: 18

1. WKB af1®ed &1 U $xd g¢ e[ affdey & fay sgafa wra ot
frerferd |

Use the WKB approximations to find the allowed energies of the harmonic oscillators.

2. WAIR—<IST4+s JH9Td 9did |

Explain Ramsauer- Townsend Effect?

3. 914 uleRiveE &1 Frefia & |

Derive Born Approximation

4, a7 fagm= &) uReeuT @ar 2?2 a’T Bad &1 Hifae gew 9drsd | Yifsor
Tfiever &1 e S |

What are postulates of wave mechanics. Give physical significance of wave function. Derive
Schrodinger wave equation.

5. BIggiold URAIY] &l fReev—clved figra 4 said |

Heitler — London theory of Hydrogen molecule.

6. 5Yg™ & ford yifSsiv wfiamvur faRad qom 5@ &a @A |

Setup Schrodinger equation for deuteron and solve it.

7. 991 UH[ER dHed dl 9adid |

Spin angular momentum — existence (diract equation in central rorce field)

8. BIS QI URHATY] &l FAAdgT & |IU& |HY |
The Hydrogen atom (taking electron spin into account)

9. I & 9drd |

Explain System of Fermions.




grg — 9
Section - B
g Sig Y
Short Answer Questions.
Iferead 3d: 12

Maximum Marks: 12

e : fr=l I~ YTl & S} 200 ¥ 300 Tsgl # ford |

Note: Write any four questions. Answer should be given in 200 to 300 Words.

1. T Y & T ol fAerferd foraer S—arel av ded 1fm 2

Find kinetic energy of a proton whose de-broglie wave length is 1fm.

2. 3-m¥e gAY qazd aur Rig I |

State and prove Ehernfest's theorem.

3. frg iR 0%, 0,=0

Prove that [ 12, 0,=0

4. fodt LateE @& fesd & < &v1 &1 Reafd &1 taauaead a1 <x> fAaiferd |

Find expectation value <x> of the position of a particle trapped in box of width L.

5. grgoiqad & Jf-¥@dar ® Rigra & 9saar 9 918 @ U2 o&d &1 Hear
frerferd |

Find radius of Bohr*s first orbit with the help of Heisenberg s uncertainty Principle.

6. IeAm e ya faRad g fug il |

State and prove Ehrenfest theorem.

7. fFrafafaa = 31 w® aw faRead
() fadra aRufiexer (b) a9 @fsreea (c) AR = Gveer a9 |
Write short note on any two

(a)Second Quantization (b) Born Approximation (c) Symmentries and Conservation laws.

8. TISQIo ol URHIV3AT & 3JMMgold BaeE &1 |

Derive Eigen functions of hydrogen like atoms.

9. ®Hg *Cl gz@o] 4.4 A, YigH oo € w9 @ golq giftes 1=1to1=0 A
Hxd T g A SuRerd gwvgt @ dm @) gf e | wiEl g
frfafRaa @—"Hg and *°Cl are 3.32x 10% f&u1. v 5.81 x10%° fap.

A Hg **Cl molecule emits a 4.4 cm photon when it undergoes a rotational transition
from | =1 to | = 0. Find the interatomic distance in this molecule. Given the masses of
20014 and *Cl are 3.32x 10 kg and 5.81 x10?°kg, repectively.



10. odadia—med & y¥H Rigra d dadia—med Reias &) IoFEm & o9
h=10000,=% 2| SgIeH WA & UH sadg™ & iy 99 waed 2p-
Refdr 01=0=1, 0,=0=" 9% Rerias &1 11 @ |
Calculate from the first principle, the Clebsch-Gordan coefficients for (1, =1 (11011, = 15
. Use the calculated coefficients to write the wave functions for 2p- sates [1; =[] =1,

o =11 :El of an electron in hydrogen atom.

11. 99 & 9d®d —1/2 Reafa, T =00, W8l [, didell 9®&® 3MTuREX AT [
BT BT TaRe 2 |

Show that in the case of spin - lEparticle, T =0 [J, [, where [ is the pauli spin operator and
I is the complex conjugation operator.

0p 00
0

T R
e g9 &I

12. yofaqar gg oha Md five Reried & yaivig yw tan U =
Rei &, A1 &) AT =0, = [1o-kR &I frefaa &Y |

In the case of scattering by a perfectly rigid sphere potential, show that tan (] =———
Op OO

R being range of potential. Further show that for I= 0, = [y -kR



