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Note:

1. SR @ Yale & GHIHRON &I GO~ DY | $T6T SUIIT d¥d T regoft

Long Answer Questions.

fogl 9 usAl & SwX 800 A 1000 Irsgl A fored |

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

3fSrbadn 3id: 18

Maximum Marks: 18

gare & ferd s{clt &1 iy yrta Siford |

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

irrotational flow of a liquid.

2. Imifdrepar & fafdre Rigra & ARGl &1 doF BT T RS wUT=aRor

STl & g Difor |

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

equations.

3. Siecd ATl T 2? SV 97 ¢d HIvfia W4T 4 G-y wfid Sifey |

What is moment of Inertia. Deduce the relation between angular velocity and angular

momentum of a rigid body.

4. gedl WR [Hd e G dn siar 21 e wTal @ SmuR W SHeT A
gfkafefa emar 2 | Aidfye [w@eyel FRdie G ar [Hdd @R g § e

goTian |

What is gravitational acceleration "G" on Earth. Why it is changed, find out the relation

between gravitational constant "G" and gravitational acceleration "g".

5, ua%ma#’reﬂfélwmﬂﬁHﬁﬁﬁl@ﬁmﬁqﬁwﬁw(z“’H)ﬁmm%
Q Y&YvT BIvT B |

J2gH

If H is maximum light of a projection then prove that the projectile velocity will (Sm

be where 6 is projectile angle.

6. U SIW UG d HEAER I & URd: Ssd APl & foy e =@wa Frmfia

DI |

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




7. Y& 94T & fugra &1 fafay den sua! faar 3 aarer sifvig |

State and prove the principle of conservation of Linear momentum.

8. U™ A &I UYRATNT SV T2 $UD TP Aold YTW HIfoIY |

Define escap velocity and obtain an expression for it.

9. Gl & Rigad &1 8?7 ®1” @1 AR B ARAT HIforRd Td drRf—Soll
gAY qarsd gt Rig st |

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

10. 929 & eyl & FH 4 dUeR & SuFEH fa & w1 fremE
DI |

Derive Keplar’s law of planetary motion from Newton’s law of gravitation.

11. Y% 3 el &1 Ssd el () a9 & uRka: aor (3) el 3@ @ alka:
fAerferd |

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

s — q
Section - B
oY SN U
Short Answer Questions.
AferHaH 3APH: 12

Maximum Marks: 12

dic : fo2l I~ 9T & S} 200 A 300 sl H ford |

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

1. Sswd el B aRemT Ry Jon saer wifas @'w & wusnsd | afe &w
TP @ S¥HTF 9 UP Bl 918 A1 &1 e ol gofiia aadl a1 U gl
I ® Iscd IATEOH P Fordar &) dl fewar srew@ smeef sifda ghm | smua
St} &I IR AT |
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. Tod favg qonm el ax @1 dgar oRafa s | e gad mela
e 3 gRI Ol g W (ol fave @ fay awe yra sifsig afe 9=
f=g e 3y @ 3=z Rera @l
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. g fd & Uk A &1 dua Aford g as fewrsd f& yur s vniedg
2

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




4.

10.

11.

12.

fodl wi T wnfed ol @ fod VK& o & d= wwa @@= aifaw o=t
gofiel & amrg aef

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

THHATE &ROT T © | IRATS UTSHIGIR—H 919 & U sHST A1 A1d DI |

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

$fod Suus @1 2 | SElla Sure vd H—ReRr Suus & e i |

What is artificial satellite? Explain orbital satellite and Geo-stationry satellite.

gl Refas ol @ 2, sua! fTwrR 4 e ity |

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

godl & ARI IR g« 9 WX gHd Y SIS &1 M0 vd NIy @ &
fou awe ferfia sifsg |

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

quisd f& fedl &1 & I uRads &) 9wy ¥ 99 W IR el

-

¢ =29 auae gar 2|
Show that the rate of change of angular momentum of a particle is equal to the torque

actingonit? = &
9 T ode

STeTdI TAT SIS B ¥ AU RAT G 8 | IRVl 9fFd A= iy |
What do you understand by Inertial & Non Inertial frames? Explain with examples.

Uh 6.0 fHur a1 1) e ao X 9.0 . /A, ) wfa 4 wfow= 21 afe e
12.0 foUT. &1 dpc M A HeaferRk FRET wrdr 2 9l 39 MLt $) Tfa 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.

TH 16.0 fHUT. TaIE oM 20 9. a1 &1 I dIdHATPR Tells—saldd 5.0
TGPR /DTS Al 2 | SHBT TfaSl SHoll am Ga1 fawrferd |

A solid cylindrical fly wheel of mass 16 kg. and radius 20 cm making 5.0 revolution / second.
Find kinetic energy and momentum.
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Section ‘A’
<" S uyeH

Long Answer Questions.

frdl N9 yo=1 & Sa¥ 800 ¥ 1000 ¥rsal H ford |

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

3fSrbadn 3id: 18

Maximum Marks: 18

. A IS TR T 82 39D ORI ® &l UHR dard a1 39 SUAT
IR A wfera faaver T

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

. fug oV & e forila & @ ford o-va fewfrzaa afievor =1 272
d’y  ,d%y
a2 =V e

Prove that for one dimensional wave, the most general differential equation is,
d’y  ,d%

a2~V dx?

. W] JATEdTfa fed $8d 2?7 O HIIT $Id g dldd DI AT & fog
Hdddld I TUET BT Aol foral |

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

IS f5e Fed 2 | IS D ITUAT B fad==m $ifeg | «afy erga1e va
dEd IIJATT I ITERVT T3l |

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

. STwR YHIG 94T 87 |9 #id U4 Sar <I9l Ifod 8 $9 20 4 Imrdl angfed
@ g3 T uRba- I | fe Aregq A afos= g1 a9 smglia R @ gwmE
T |

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?

. W]e Jmad iy B uREiNa Sifeg | ava arad 1fa $xd gy fedl fivs @1
Tfa @ forv e e e sy |




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

7. 3qufeead slad fa fed dad & | Iauf<d ciadd & fou feef~ava afiaxor
Tl DIy |

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

8. W OR7 fHd HBd © S I DI Al BT Seol@ DIFSY | I A=
# drew a1 wwdHiew & = afea wHsnsd |
What are stationary waves? Give conditions for their formations. Discuss the nodes &
antinodes in stationary waves with diagram.

9. Ax&YT & RIgrd T 2?2 & &) IR & AT DI | dRI—Foll gAYy
garsa a7 g I/ |

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

s — q
Section - B
oY SN U
Short Answer Questions.
AferHaH 3APH: 12

Maximum Marks: 12

dic : fo2l I~ 9T & S} 200 A 300 sl ¥ ford |

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

1. 9d B SEER 97 @@y &1 26 gm/cm® B9 ® glass # 1 A Young's
Modulus T |1 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. BIRIX 99 @ar 2 | s9a i a1 87

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

3. fpu fag w wfas sof qen wifvsy suf el sof @1 s @d 2

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

4. fodr ade yATdl O’ B wHieer ygaa fa=el &1 3ref wwsd gy faRag |
Write down the equation of plane progressive wave with usual meaning of contain in
equation.

5. dafaeyer ®&m 28? I a¥M & Wudl afdaeer ud faarfl afaewer @
ST |
What is interference? Explain the constructive and distructive interference of two waves.



()}

10.

11.

12.

afl g3 SN @& 74 § o @@ YT 3+ @ fog ¥ &1 Frme st

d W& &1 foa gar 4 uRafda fear s wwar 2

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

fundamental tones be changed.

UHE & Sk RIgid &1 Sed®™ H3d gU¢ ATET BT | 390 ISTANT &l

qarsd |

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

ng@ifae fshaeE ded & forv Ruace— I &1 99 ured $I1fv |

Find the resultant amplitude for n harmonic diffraction pattern.

Radve= 9ag & o1d a4 @& fae fodfl va fafsr & gusnsd |

Discuss a method for the measurement of reverberation time.

feemsd afe argaed = 2 al & a7 S’iga g |

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

S B [EAIBNY b A 4 dUeR & SUUEH W & FraEi &1 e
DI |

Derive Keplar’s law of planetary motion from Newton’s law of gravitation.

gRETfaa ta.dLeR. 9Rue & add ST I Tard |
Explain the differential equation of a driven LCR circuit.
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Long Answer Questions.

e - frdl N9 yo=1 & Sa¥ 800 ¥ 1000 ¥rsal H ford |

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

3fSrbadn 3id: 18

Maximum Marks: 18

. Rer fagrfaa) @& s AW &1 Sod@ vaq <l siford | afs & M &
ITA H ATAY T faavor 9= wu 4 faaRa & a1 Md @ <y a1 9
3 fager wr fagga a3 &1 9= Merfev |
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. TR @ uRuer fm &1 fig g | s9&1 ST oxa &A1 a1 yarfza
TRAfI®T & SRV gHE& &85 31 dgar 9 sIfey |
Prove Ampere's circuit law. Using this, calculate the magnetic field due to a current
carrying solenoid.

3. qad AMH1IY 4 AFudd & e @i falay | faga g gea a3 & fay
TR e Ferferd 159 ) @ Aficeen a1 A faa==m ity |
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. Irgur faga &= H @ g 9gd W o d9Td 99 @ oy @ i
HRY |

Derive an expression for the force acting on an electric dipole kept in a non-uniform
electric field.

5. fodl enRa &) enRa ¥ sy <1 gusid 27 gHT=R wic gemiRa & forg
ol e DIy GERA & A a1 fFAR1AYE &1 989 4 99snsv |

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. faga wifae 4 w1t & Fraw o1 faled T fag sifsg |

State and prove Gauss’s law in electrostates.

(B




7.

10.

11.

fagra a1 9 A ard dW aRArfaer @ fau gEe 83 @1 e
fFrorferd o fRarsd & su uRAafasr & fFTRI R geag &7, 72 fag
TR GHEGI 83 BT ST 2 |

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

g a9 @ |1 eRvT © ? Rig sifog fo fReyR—as &1 d3wa,
fodfl A & P I A (PP IIad FERINE &9 e AT 2 |

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 99 qdrsd a1 g SIS | 39 999 &1 9aIT $xd g4 ATAR@ =
aqex PI qolg dgd & digar Frerfert |

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

gl & g PN & AER R ST6 YHR Ja15d | IRgeasa & dftaw
g @1 == il |

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

Aqqde &1 faga gea gfieoxo faRed denm s werar 9 fafa J faga
FEO AT BT Ao Fafia sifsr |

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

Lug — §
Section - B

oY Sl g3

Short Answer Questions. _
AfrHmad 3dH: 12

Maximum Marks: 12

dic : fHl I~ U3 & S} 200 A 300 Irsal H fore |

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

1.

LCR uRuer # fivfl agrq & @Hsimgd a7 g-ifed 3gfed & fau =awis
Ifyd siforg | 59 uRuer &1 eyl uRuer 7 war wrar 27

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

STHBEHR &) =1 a1 srifafesr awsmsd | 599 Sof sfv fa a9 R 4
g 87 3= f59 YR &4 fear srar 872

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

9T faeqa ared 9d @ fou e @ 9 &1 doa AfSY d=n SHar a9aed
IR ITHd ®U YT BIfoIY |



10.

11.

12.

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

fgaR & uRu a9 & goR & usd da1 rEfa off ik dAd9dd 4 39 99
X far?

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

dgd faga & dRvl ST fag ux dga fawa = fag e wenfia $ifsg |

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

WRIdEd AT | 19 @ 9 1 Al a2 a1 e S |

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

fodl wrdea &9 9 GHHOT BT SYAT HId Y FTREATT—HEICE Gfidxon
9T HITSIY |

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

qoll a & g% ABCD & d——fd=g @ ux uRumdl faga &= &1 7vrm $ifog |

Calculate the resultant electronic field at the centre O of the square ABCD of the side ‘a’
meter.

Heade @ ol &1 fafge gor s9a1 wifas deca 9arsd |

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

4 Jolo ¥ AR Y@ Tl oW dRI 9 20 UFaaR &) faga ar1 yarfea &t
W@ 2 IS IR D (hId eS8 UR oWH dlel 9o & 0T 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.

e duRa 9 fafgd wuf & ford aawe fAarferd |

Derive expression for energy stored in a capacitors.

faHa S BT A v = 10x+y2 8, W8I V dlecd H a1 94 d 2| V &1 94
favg 2.1 9. w fafed |

The potential function is given by V=10x2+y2where 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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HI BlS - I i — (Course Title) JAferHaH 3d : 30
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s — I
Section ‘A’
<" S yeH

Long Answer Questions.

e - frdl N9 yo=1 & Sa¥ 800 ¥ 1000 ¥rsal H ford |

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

3rferddy 3id: 18
Maximum Marks: 18

1. T qare ded-rdier &1 aftfa & |

Describe moving coil galvanometer.

2. Bd 49 VGIBRR B 9l |

Explain full wave rectifier.

3. gifer teeHE &l faaR ¥ 9aid |

Describe the transistor action in detail.

4. yad®e # wiedd & RNIg &I GHA | g9THS aAT R UMTHS Blredd a1 BId
2| HUMHD Bledd S AT T &ld 2 |
Explain the principle of feedback in amplifiers. What are the positive & negative
feedback? What are the advantages of negative feedback?

5. fheey uRuer @1 Bld 21 fae dR& & anScye uRue # fheer uRua &
BRIT & Seod@ dIfoig| Rued € s34 @ fay faff=1 fheew @ Swahn a1
fad=a=r sifog |
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.

6. Udhd Jaedl ¢iforex yad® @ fay uRuy—am@ g3 | 39 uRuer ¥ wyyaq
T4 TP UCH & Hd Bl qarsd |
Draw the circuit diagram of a single state transistor amplifier. State the function of each
component used in this circuit.

7. CMRRY FIT €93 8 ? OP-AMP & fiIU SH®T WM 950 &9 AT 9gd SIGT
BT ARy, aHsnsy |
What is meant by CMRR? Explain why this should be very high or very low for an OP-
AMP .




8. fo—mfa & g +) varsy aur Rig dIfY|

State and prove De-Morgan’s theorem.

9. qferaT yHA P qarzd a2 g IR

State and prove Boolean theorem of Boolean algebra.

10. saféT yaefe aguT 9 sAAS T ydsied & foug omg & ford awe fAaiferd |

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

11. f&<t uRuer # HamRa@ C UReacd L T gfeRig R siofi %9 4 g8 21 Afx
garad! fagga ared o1 9ar ARMUa fear smar @ ar faega arr g gfoaren
3 ford aoe fAerferd |
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 — q
Section - B
oY Sl Y3
Short Answer Questions.
AfHad 3idH: 12

Maximum Marks: 12

dic : fo2l I~ 9T & S} 200 A 300 sl H ford |

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

1. Zener SRII€ &1 2? breakdown 813 # U®H 3MM<¥  Zener SRS @ equivalent
circuit @1 Y@ifea & |
What is Zener diode? Draw the equivalent circuit of an ideal Zener diode in breakdown
region.

2. 91 w-sdcx & energy band description B IR |
Give the energy band description of Semi conductors.

3. Udh ¢iRReR ® AfS 1.=49mATATI.=5mA & qI pdh value T 87
In a transistor if Ic = 4.9 mA and Ig =5 mA, what is the value of p ?

4., AIOHC Ygefd & ANTAT dAT HRAYVITl BT 9 BT |

Describe the construction and working of mosfet amplifier.

5. TY S WiT Qldd &I duid PIVY aAT O~s Sla- YT I &I eral i 9T
DI |

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

6. 9at®d ® aleco A4 auT fasy A 3y T wHsA 2 |

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

7. &= 31 wR fewoft fafey | 1. we yads 2. o U= 3. guf @R ficadRS

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



8. FET @1 SIAYUITCll dicesl dRFde TR @) dve fe@rsd aoar s9a JquaiT
qargd |

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

9. s P-NGI®RME SRt & ferg P-N 3if¥=ra uRyel &RT &1 7191 = 1 21 150 mv
TR AT Afa & oy saaT yarad! ufoxia Merferd |

The reverse bias saturation current for a P-N Junction diode is 1uA at 300°K. Determine its
ac resistance at 150 mv forward bias.

10. fr=ifarfRaa gfera g8 &1 Rig Iy |

A+ (B.C)=(A+B).(A+0)
Prove the following Boolean identity.

A+ (B.C)=(A+B).(A+0)

11. f&=d <1 W wfera feweft faRea
(i) oaf=
(i) frea—werg
(iii) arg a_T fascapR® |

write short note on any two

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

12. 358 TYq yade a1 giforex yads d s faRed |

Write difference between vaccum tube amplitier and transistor amplifier.

13. &oid X = AB(CD + EF) @ ford @iffore ulRuer g-1rsd |
Draw the logic circuits that impliments the expression X = AB( CD + EF)

14. gedifiex | 3y F1 9HsId 22 98 DY &1 HIal 2 | SHST YA a7 7 |

What do you mean by multimeter? How does it works? Write it’s applications.
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HI BlS - I fida:— (Course Title) JAferHaH 3d : 30
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s — I’
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< I 9w

Long Answer Questions.

frdl N9 yo=1 & Sa¥ 800 ¥ 1000 ¥rsal H ford |

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

3ferpdy 3id: 18

Maximum Marks: 18

. Bl ST HT 87 Bl dsp BT qui-] BT | TAT S99 B AT BT IRP T DIV |
What is Carnot's engine? Explain Carnot's cycle and derive the expression for the
efficiency of engine.

. B AvpE @ fay ddwdd & 99 faaver fFraw &1 e sifsie aom qren
qrel, 9 #w1eA A qA1 At gwfAa 9T @ = s 'we Sy |

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.

. faxawa dnr q@rved wiRega d @1 IR 27 S-S dur ol feve
RS $T Aadd diecadsl AP B o 4 wfera auia 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 fael & v Fam &1 wua faRay | fadl a5 faeq o Rafa o s
qrel uRad=l & 39 a9 4@ e sifsg |

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

. U fHerum url Sl & 273 K R 2| U RudR fS9a@1 a1 373 K 2 & 999a
H dd 2| 99 9l &1 919 373 K W Ug4dl @ di Ul a1 w1 Redy &
g Ifl gRadsT &1 S BIv |

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 B aT favg wad 9 ded € | Nig ISy & 391 v el sidl @
o Tt fa=g werd Bt 2

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




7.

10.

ol 9% ¥ dAc & &l ufquifed &1 @ fav fedl ool so9 &1 S
gRade & fav T & Rody #1 smazasar gidl 2

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

fot e &1 smafRe ol 9 MU |7 993 22 SHRA®T &1 gouH a9
foRay qom sO® GERAr 9 JMAd (dv), 919 (dT) 9T S™T1 (ds) gRad=l &
I g oiforg |

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).

faftr= Swrrfad faual @ aRumar HfSe gen S9@) wesar 9§ dqadd &
SHATIIPT el Bl YT By |

Define different thermodynamical potentials and use them to obtain maxwell’s
thermodynacmical relations.

quigd & ¢ 49 &1 wEdar une frafaRad @se gRT fear smar 2
n=§pcl?ﬁﬁpc qAT A HH: O, 3TEd drd a7 316 qad Urd 2 | n Bl
Q19 9 a9 R HERar @1 faaar sty |

Show that for a gas the coefficient of viscosity is given by the following expression n=§pc

A here pc and A are density, mean speed and mean free path respectively. Discuss the
dependence of n and pressure and temperance.

s — q
Section - B
oY Sl g3
Short Answer Questions.
AfrHmad 3dH: 12

Maximum Marks: 12

dic : fHl I~ U3 & S} 200 A 300 Irsal H fore |

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

1.

qrUeR ald $I 19 Al e g1 difoig | g9 wliaver $1 ®1 ®0
ST 2?2
Derive Vander Waal's equation of state for a gas. What are the drawbacks of this
equation?

$wl fis 4 w1 arcud 28? &w1 s fafevor {9 fé1 dRal w 4R dva 287
What is meant by Black body? On what factors does the black body radiation depend?
faHTo BT &1 Agd 9HssY |

Explain the importance of partition function?

Vferdivod Adfad ® uRecuar ®&T 8?7 Bl ATHII dAT HIFSHT Bl
TRy ST |

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




10.

11.

12.

13.

14.

geadl o1 RMfa difore | <ursa o el 49 &1 s~eafl dad a1 w®

fordv aelY 21
Define Enthalpy. Show that the enthalpy of an ideal gas depend only on temperature.

@dic g fPd dad 2 | IRI ufhaen & fawar 4§ gusmsd R 9% a1
femfor gar 21

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

fedl arfpa Rieea & foay s o wa qarsd | Bifsg Riew a9 dRkyoe
Tl BT @ | |9 |

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

SFa—afeas udT 3 AT SIfSY | s 99 f5d $Ed @ |

Explain Joule-Kelvin effect. What is inversion temperature?

AFada—dicori, BHI—fea Tom qig—asms—crsd ilEa d @1 =R 8id
B?

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

SIS & I (a9 ST da BIAT | 399 919 B Aheu-T U Al 2 |

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

HRIC g1 $I <Al T-S IRW &1 Iderdr 9 g sifg |

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

g sifvie o amesf 49 & 9uardt b9 d veernerll Rer w=d 21

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

g @IT f& vgm va fag W 8lar 21

Show that entropy is a point function.

Y BIdl © YavAT GHUUT & dR oelell &l folkauy |

Write four characteristics of first order phase transition.
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Long Answer Questions.

fogl 9 usal & SwX 800 W 1000 Irssl A forsd |

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

3fSrbadn 3id: 18

Maximum Marks: 18

. gdell e H interference &1 ©EAT &I 9Uid & |
Describe and explain the phenomenon of interference in thin films.

. di3c & SHWdE & IR § Ja? H=add a7 BISHEIHY da & fShaeH
3 d9 Iax qad’?

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

. BT s NeaHiex &) §91dc 9 RGOl 9ard |

Give the construction and working of half shade polarimeter.

. waad & fgfisa fafer g aafasyer el &1 99+ gusnsd aon e dlsTs
@ foIv aiei® ma sy |

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

. DA g SAidl I MY T 993 & 2 GHsisd, § |f faf= (kaa==) &
i (@aF =T ded $) Aafaever 98 g 2

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

. qonsd fo fodl v s9 weaxk WY crafieE 4few &1 fades &9ar 50804 &
forg snfar s=ie=9 X 5 x 10* ¥ Afdre = 8 APar|

Show that for a transmission gratting with one inch ruled space that resolving power 50804
cannot exceed at 5 x 10* normal incidence.

. BISHBIBY a2l BhEd fdadd d I=ux GusNisU Ush Relc gRT 9T BIS8IHY
faad= ufcreul &) dzaifa fafr @ yrg @ifov |

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




8. wafda ey # e aaal & v & e Sifeg | e 9 gaeT §
g @I @1 ordiw el @1 oA w@fde dwamel & g aur it
firoll @Y B faww deaen @& e & wArud g 2
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. Frera fIsw @1 =@ &1 9viq SIfSY IR Jazd & sual gas 3k favdvs
31 I P9 UPR SUANT I 9Hd © |

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

g — 9§
Section - B

oY Sl Y3

Short Answer Questions. )
AferpaH AH: 12

Maximum Marks: 12

dic : fH I~ U3 & S} 200 A 300 sl H fore |

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

1. 3ficdel dd B TIHLIE BT Il B afdig Y |

Explain condition of interference for optical waves.

2. RureyezE @ wrseRan &1 anfRera &Y qur gard |

State and explain Rayleigh criterion of resolution.

3. o # ufdgT qur 87
What is pumping in lasers.

4. UTqele saed | U T ¥AS © | AT B |

What do you understand by Population inversion? Explain.

5. qardol fbved @ forg afe po a1 pe &1 B9 W9 1.5418 AAT 1.5508 &l dl
a3 <=4 50004 @ fI¢ 0.032 mMm #AIdT wie & fov vu RS &1 99 4
DI |

The values of (0 and ue for quartz are 1.5418 and 1.5508 respectively. Calculate the phase
retardation for 5000A when the plate thickness is 0.032mm.

6. 3ficdha BIsad FT B T | 39 Y& fugid & afam wasnsd |

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

7. Hsd g AfdTHOHTE B XF-T Ud Rig=a &1 9vi< SIfoIe |

Describe the construction and working of Michelson interferometer.



8. faue dwr @1 ¥4 H4GId |1 2? U @& faued gwar & fav ave urw
DI |

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

9. USRS BIAIU™ & AA™ AR gAH0T BT 9vi9 PG | fHa R 4 I=a
farea yra fHar Smar 2?2 ATl & 8 ST &) fad=ar sifvg |

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

10. decisce fohted A fg uad+s &1 Gusnsd | B9 RSSIF wed w T 8idl 2

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

11. T 3 foveea o fg aruada & a0 Rigid &1 ar=m aifeie |

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

12. fody gfeT o) favesd auar | sy a1 9usd 2 |

What do you understand by the resolving power of a grating.
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fogl 9 usAl & SwX 800 A 1000 Irsgl A fored |

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

3fSrbadn 3id: 18

Maximum Marks: 18

. BISd YHTd |1 87 YHIRa X-fevon & axded o yRada & fov aavie
g BT | oA a8 uRada X-fexen & a3 ded ux oy =Y 21

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.

. AT & ddeY Alsd & &I AU I Sceol@ HIGY dom 9 f&F gro

fFrefia $Ig | ddex Afsd d yyaa faf=1 qamved dwmeil &1 faaver difg |
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.

. ISR PRI aT wul & Afdrd fad=a=r S | 9ahT gRT e TaR
»49 od fHd od 2

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

. aifgear & faR¥re fugra @1 WReUT qarsd U dR<Y & wUTaRvl
HHIHRT BT I iy |

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

. fedlt Loerd @ fead # o @1 @ e fafim wfa @ fow snfSwwr &1 afiexor
g ISy qaT feEmsd & 59 @1 &1 A0 8 a=is L & 9 &
ISHATUTdT 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.

. e & THAT—&" BT 9uid BT |

Explain mass-defect of nucleus.




7. fafdre amiférear Riea @ Joavqa Ifvudial 1 aviq g | sns=aesa &1
T IRT M g Bifg |
State the fundamental postulates of the special theory of relativity. Derive Finstein’s
velocity addition law.

8. T M dld Had &Y & foy &1l 3@ #AAfSTR TR0 &1 yTad Doy |
TR Bod &1 Hifads arefear 1 faaa=m sifeg |

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

9. THg—fHYoN WX A & ST BT quid dIfore | aigd fFraa ®&ar 2?7 el

Hecdl ddisy |
Describe Moseley’s work on x-rays. What is Moseley’s law? Give its importance.

Llsg — q
Section - B
oY SN U
Short Answer Questions.
AferHaH 3APH: 12

Maximum Marks: 12

dic : fo2l I~ 9T & S} 200 A 300 sl H ford |

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

1. grguqad & afi¥=adr g &1 9via @ifsie | g9 g & gsar 9
fearsd {6 sddc e & <X g Y& gadrl 2 |

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

2. ARAR YREERVUT 9§ 31U T G @ dRAR sgfed & foag «awe umw
DI |

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

3. S\ 991d = 8?7 uXa SHHE yH91d @ Rig= &1 Sead difuig |
What is Zeeman effect? Give the theory of normal zeeman effect.

4. & &l 4 IRER® fpamen ) d&ay A faaam sty |

Give a brief account of interaction among elementary particles.

5 UH Hex ol Bl &1 Il g |1 s Ife dere Rex 3 dom Bl
W@aﬁﬁ:”nﬁ‘é—gavﬁrﬁwﬁﬁﬁﬁ?

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

. . . V3
is moving along the length with a velocity ) a?



10.

11.

12.

13.

dier @1 defla Recur o1 Iffeaar © Rigra @ 9 Sceolad ldr € ?
ITAT BT |

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

et vfaca—aa o M foa— o Gvevr « fFaay &1 uraq ghar 2

What are the conservation laws obeyed during radioactive decay?

X- fHX0T WagH @ AMR YHT D AT DI |

Explain Auger effect of X-ray spectrum.

ST HR FHEAT I GRHATT SITY T2 S99 wva=e a1y |

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

AMSAefeca uaref ) sreforry @ oy a1 Gusd €7 Ay den dI—fadie
@ g gy werfud Sifay |

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

TS & TI—d7 Alsd 1 v Bifeg AR gy f& I8 e yar aifiaN
faEvsT &1 wwsmar 2

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

Wd: Scduid Ud SqEIUT Scauid # T Fa) 2 | SEEIfa Sl ddrdg il
gl Bidl @ |

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

gef¥fd &% @is ol God USTI &l ATad A do A8l ddl dHbdT |

Show that no signal can travel faster than light.




SR U< I cved Had fazafqeney, sarsers
fagm (Fae) srfeH Ffe=ma a3 2017—18

HI BlS - I fifa:— (Course Title) JAferHaH 3d : 30
Course Code: UGPHS-09 | Mathematical Methods in Physics - | Maximum Marks : 30
Hrs — I
Section ‘A’
< Icadg g

T‘ﬁE :
Note:

(i)

5.

Long Answer Questions.

frdl N9 yo=1 & Sa¥ 800 ¥ 1000 ¥rsal H ford |

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

3fSrbadn 3id: 18

Maximum Marks: 18

T ST5au 9 YA qa1sd AT Rig diford |

State and prove Gauss divergence Theorem.

wieg w1 a1 fafRad aen g sifsg |

State and prove Stokes’s theorem.

TP I8 & I Hed d Yyrafiear 1/3 21 (1) 3ft 98 5 IR) yaEw e al
eI B HH Q@ HH 2 IR A B yrafiear «@&ar gl @) SS9 feadl aR
JAT BT A1y f6 A 4 $9 U SUD a8 Hedl &I yrafigar ooufaea 9
g 81? iy 2.1.1)R div v a1 curl v ferfed o8t V (xyz)8 + (3x2y)j +
(xy? — y22)k B 1

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 V' (xyz)8 + (3x2y)j + (xy? — y22) k at (2,1,1).

fet fRrdd @1 10 IR S8BT A/ ARG aRN &1 ToET IS, o9
(i) @ 2% (i) 5 8%, 5 o (i) 3 €S, 7 e AT (iv) 7 S TAT 3 S, 3AA
Bl |
Calculate the probability that in tossing a coin 10 times we get
all Heads (ii) 5 Heads, 5 Tails (iii) 3 Heads, 7 Tails (iv)7 Heads, 3 Tails.

afeel &1 AMRS Iadwel T 2?2 Udh BT abl x = 2sin3t, y=2 Cos3 t, z = 8t
$ e gaal o | fedl ¥ t = 0 W $UT &1 997 SR @ROT yTwd Siforg | a7
R @1 &1 uRArer H sra sy |

What is partial differentiation of vectors? A particle moves along the curves x = 2 sin 3 t,
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. SIgol~d & Y YAY &l qarsd a1 g sIfv |

State and prove the Gauss’s theorem of divergence.

7. afs o Ria®T &1 S81aq W M A & yif¥dar 0.7 & @ Ria®sr &1 dfg
IR S8Tad 4 (i) <1 e, &= g=s (i) 9+t g=o da«n (iii) i =0 e a1
gTfI&dT Sd SIS |
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.

8. uTRr&war &1 3ref wussd | fod e @ yilfiear vift 9 &9 gwfex 87
Explain probability. How is probability related to entropy?

9. f=ifaRaa &1 Serevvr afea awsnsd-
(1) d9eR afewr a3 (2) AT ATy
Explain the following with examples
(1) Lamellar Vector Field (2) The Laplacian operator

g — q
Section - B
oY SN U
Short Answer Questions.
AfHad 3idH: 12

Maximum Marks: 12

dic : fHgl 9a) YAl © Scax 200 9 300 eal A ford |

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

1. afe & 9 F = 2x%yi+3xyj] U® &9 & dad A4 9% W 35 (0,0) 4@ fag
(1,4) WX WFERT &I <dr & d 53 T srf & ToFET SIfSv |

If a force F = 2x%yi + 3xy jdisplaces a particle in the x-y plane from (0,0) to (1,4)
along a curve y = 4x2, then calculate the work done by the particle.

2. AT SO ¥ IGad 20 dTd HfoThT Teh fiR=d smaad o urfl s 21
AH 39 & T | 15 dld SOTHT U o1 &1 g1fiswar qadrsd |

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. WIdd Y9I &1 JANT &d 8¢ [[(2x — y) dx — yz2dy — y?zdz] &1 TUHT SIfSIg
S8l < Ud god x2 +y2 =1 (DId 501 & Md & &3%d © |
Using Stoke’s theorm evaluate [[(2x —v) dx — yz®dy — y?zdz] where C is the circle
x? + y? = 1, corresponding to the surface of sphere of unit radius.

4. YTfISAT & a3 U9 &1 Scol@ DIfoe a1 Rig dIfsrg |

State and prove Binomial theorem of Probability.

5. TP afawr A= (x2 + xy2) j+ (y2 + x2y)j &= 2| fewzd fo aw &7 ageffa 2
denn saaT fewr faua ferferd |

A vector field is given by 4 = (x2 + xy2) j + (y2 + x%y)j show that field is irrotational
and find the scalar potential.



10.

11.

12

9 Fo B IR A= St sraeenant A faaRa o=ar 21 soi &1 (i)
Ferdied 1 (i) wifer=a a2 (iii) 99 HT 99 X 9@ faavor @
THIId YHR AT DIFSTY |

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.

TP Afee &8 F = x2+z[+yzk W@ oMM 0<x<a;0<ybh;0<z<c ®
ITa gRT BRA arat @=awd @ aRefya 21 [[ £, ds8Y Torm B |

Vector field F = x2[ + z[ + yzk defined over the volume of the cuboid given by
0<x<a;0<yb;0<z < c, enclosing the surface S. evaluate [[ f. d3.

s BT a7 A Wu A 4 = f(r)F & g1 alenfya &1 f(r)a wTorm
P aifs &= A wifoarssd o |
A central field 4 = f (r)7. Determine f () so that the field may be A solenoidal.

aﬁ?wqﬁ$mﬁmﬁ|§aﬁm%j—:,?$mﬁ'l
A - . ar . . o
If 7 is a unit vector, show that s perpendicular to 7.
AR U g N 9 B g SIe arfe afewr 4 = (x + 2y + az)l + (bx — 3y —
z)j + (4x + cy + 22)k SICTAAA Bl |

Find constant a, b, ¢ and so that vector 4 = (x + 2y +az)l + (bx — 3y — 2)j +
(4x + cy + 22)k is irrotational.

afe 7 = xl + yl + zk; fearsd |
) r =7 o i) v (1) =
() Vr = wen (..)Av(r)_rg
If ¥ = xl+ yl+ zk; show that

(i) Vr =

Rl et

and (ji) V G) = ;—f

qunigd 6 85 (x,y, 2) R dRika 9d

p

F= yzf + zxj + xyl%

Show that the force represented by

p

F= yzl + zxj + xyk

acting at the point (X, y, z) is conservative.
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frdl N9 yo=1 & Sa¥ 800 ¥ 1000 ¥rsal H ford |

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

3fSrbadn 3id: 18

Maximum Marks: 18

. 3rgaf-ga 3madf ifers @ oy saea Gfievr ga @Y | 3R I I@HAf<a
gRRefa &1 2T Sy |

Solve the differential equation for damped harmonic oscillator and discuss in detail the
undamped case.

. graR Aofl fafer &1 ST #d gU dddbd WHIGRUT (1 — x¥)y' + 2y = 0 Bl
gl YT $IfoIy |
Use the power series method to find the general solution of the differential equation (1 —
x2)y + 2y =0

. 99d 3add GHIGWT ®&T1 2?2 n=0 & foyu 49« Aadad Gl &1 TA
frorfery |

What is Bessels' differential equation? Obtain the series solutions of Bessel's differential
equation for n=o.

. BTy — 2%y’ + 2my = 0 AiREH ¥ P Aew@yel qfer e ) sae
INgwar w@dad gal &I sfifc dgus war wrar 21 39 whaxer @ ga gofi
B @ TUITH ATd PN |

The equation y" — 2xy" + 2my = 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.

. IR ad @ Amad! B f(X) $ faw sRAIR aoft faRed el f(x) = x4 -7 <
xSn?ﬂﬁ:ﬁWﬁUﬁWﬂTWﬁ?ﬂmI%+%+%+% —————— .

Find the Fourier series Expansion of the Periodic function 2mof period. f(x) = x?; —m <
1

. ) 1 1 1
x < 1 Hence find the sum of series P + ) + 3 + Z T T T T~ .

3 2
: Wﬁszic—ﬁ+3xzic—§+xZ—z+ y =x+logx B & FIAY




3 2
- 2 d y 2 d y
Solve equation x° —— + 3x* ——

dy _
+xdx+y—x+logx .

7. ot faga uRuer 4 gftRig R @@ C enRar &1 SenRa goff 9 | st 2 |
faga a1 & usl # fagaaes Iad &1 '\H'FﬁT\"UTE=R50f§dt§I ot
@ R faga a1 &1 71 Ferferd Safe E = E Sinwe 21 C
The equation of electromotive force in terms of current i for an electrical circuit having
resitance R and a capacitance of capacity C, in series is E = R§° f5—0 dt. Find the current at
any time t, when E = E; Sin wt? )

8. ¢d yurad! fagya—are® 9« E Sing wt 8l %9 # g U URP L dAT C WX
IR fpar omar 2| frargd aRuy § faga arT &1 79—~ (Coswt —

(n2—w?2)L

A4 1
cosnt) &1 S&f n? = o 2
An alternating E.m.t E Sinwt is applied to an inductance L and capacitance C in series.
EW 2 _ 1
(nZ2—w?2) L -

LC
9. o frg & fau BRI Aot sa difg
Sel f(X)=x+mfor0 <x <mvkSj f (x +2m) = f(x)
Find the Fourier series for the function f(x).
Oif — A <x<0
fe) =1 andf(x+21) = f(x)
1if0<x <X

Show that the current in the circuit is (Coswt — cosnt) . Where n

s — d
Section - B
oY SN U
Short Answer Questions.
AfrHmad 3dH: 12

Maximum Marks: 12

dic : fHl I~ U3 & S} 200 A 300 Irsal H fore |

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

1. <uigd & gawel & BRI favaw § a1 ug =Y gd &

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

2. <uigd & favaweml @ BRI fagadye ¥ sifesn g @ fiad 21 BRAR
gAY B AR BT Scd@ BT |
Show that Cosine terms are not obtained in Fourier analysis of odd functions. State
limitations of Fourier theorem.

3. L-C uRuer & <l & forv sasd aHiexur forRau qem smadera sia
DI |

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



10.

11.

12.

fr=forRaa sraed GfieReT &1 8d 9T BT

xd, — yd,\/x* — y* d,

Find the Solution of the following differential equation
xdy, — yd,\/x* —y* d,

BRAR kAol & ford Parseval &1 I sagd aon Rig HIvM |

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

2 . .
fr=fafad &) & W—ZZ=2(y3+y)Tﬂ & yRfTs ReRix =0ony =
0,2 =1gSA

2
Solve the following Partial different equation. Z—y = 2(y3® + y) under conditional x =

x2

Oony=0,"=1 whenx=0

frr=forfRaa srad a1 afiavor &1 ga dIford |

d, x3+y3
de  xy?
Solve the following differential equation
d, x3+y3
de xy?
Foivcd afiaver &1 aR\TRIT diforg dom afievor

P=log (Px-y).
Define Clairaut’s equation and solve P=log (P,_,).

THBOT 2 + y2 + (z — a)? = b2 Q@ 991 drad GH Mal, RNEer o= g w®
Rera 2, @ foru 3@ rada wfievor faRad |

Find partial differential equation of all spheres whose centre lie on Z-axis and is given by
the equations x? + y? + (z — a)? = b?. Being constants.

BfRER At & feRade @t od fafled |

Write Dirichlet’s condition for a Fourier series.

Hqbel THBRT (x — y)? d, + 2xyd, = 0BT & YT DI |
Find the solution of the differential equation. (x — y)? d, + 2xyd, =0

d? d
aHfieor d§—3d—y+2y=coshx$rmar—argauma%’r%rql

Find the independent solutions of the equation
&y 3 4 +2 h
i d, Yy = cos n,
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Long Answer Questions.

i - fogl 9 usel & SwX 800 W 1000 Ireal A for<d |

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

3fSrbadn 3id: 18

Maximum Marks: 18

1. WKB ®f<Ided &1 WA $xd gU sl fieer & fory srgafa wra sl
rarfert |

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

2. IAIR—<IS-~S Y9G 9aid |
Explain Ramsauer- Townsend Effect?

3. 94 utRimeTE &1 frefua &3 |

Derive Born Approximation

4., a3 fasm= B UREu-T 1 2?2 dRT Bold &I Hifdd Aeca gargd | AifSer
fiever &1 e Siferd |

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

Schrodinger wave equation.

5. gIggio UAY] &I fRecy—aved figra 9 qard |

Heitler — London theory of Hydrogen molecule.

6. Y @ ford ifsaiv wiievor falRed qon 39 &« o |

Setup Schrodinger equation for deuteron and solve it.

7. IH TR[ER AFTH $I 9dH |

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

8. TIggIo URHAIY] $Hi Scldgl- & HUE FHASY |
The Hydrogen atom (taking electron spin into account)

9. wxHIff I &l 9ar |

Explain System of Fermions.
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dic : f&=2 I~ 9Tl & S} 200 ¥ 300 gl # ford |

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

1. TP i & Thas Suf Aeiferd oraer S—arddl a1 Qe 1fm 21

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

2. I-b¥e YAy qdarsd aun g s |

State and prove Ehernfest’s theorem.

3. fig #ife [02,0,] =0
)

Prove that [02, 0, ]

4., fodl L alsts @& fod & 9 &1 &1 Refa &1 veauaeas a1 <x> fHaiferd |

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

5. gIgoiddd & f<¥=dar @« g & 9gr™dr 9 918 © U™ $&l & =3ear

FraTferd |
Find radius of Bohr’s first orbit with the help of Heisenberg’s uncertainty Principle.

6. IEAm¥c HAY folRed aem fig aford |

State and prove Ehrenfest theorem.

7. Fr=faRea S 31w arr fafed
(a) fada aRuvfiexer (b) a9 GfeTdeq (¢) wwaHa™ a2 wveer a9 |
Write short note on any two

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

8. TIggIoM Wid UV & IMSoid Bavd  fAard |

Derive Eigen functions of hydrogen like atoms.

9. Hg *Cl yzHTv] 4.4 O YigH Fr@Ted € W9 @ gola gifses 1=1t01=0H
$d 2| GRATO] H SuRed wvpen & d| @1 g8 Mered | o' swmE
frrferRaa 8—""Hg and Cl are 3.32x 10% fuT. Ta 5.81 x10%° &

A ?Hg *CI 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
20019 and *Cl are 3.32x 10% kg and 5.81 x10%°kg, repectively.



10. dALa—TMET & Yo Rigra § dadia—med ReRie & ToET &Y o9
ji=1landj, = ; ®1 SISO TV} $ TF A B fA¢ 39 B 2p—
Rerfy (jy =1=1, j, =5 =) W Reria @ TormT o |
Calculate from the first principle, the Clebsch-Gordan coefficients for j; = 1 and j, = %
. Use the calculated coefficients to write the wave functions for 2p- sates (j1 =[=1,

Jo=s= %) of an electron in hydrogen atom.

= ~r

11.99 & 96d —1/2 Rafd, T =i6,K o®l 6, uldgell g JATwRex a1 K,
BRI BTN ATIRTY B |
Show that in the case of spin —21 particle, T =i 6, K. where &, is the pauli spin operator
and K, is the complex conjugation operator.

12. yoiqar g s Tﬁaﬁﬂgﬁﬂﬁ$$qﬁﬁHWtandl=%ﬁ R &3 &I
l
Rei® =, A1 B A1 1= 0, = 6, -kR &1 fo6fia & |
In the case of scattering by a perfectly rigid sphere potential, show that tan §;, = i ‘((]:;))
l

R being range of potential. Further show that for 1= 0, = §, -kR



