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Long Answer Questions.

fohegl I U9+ & Ia¥ 800 & 1000 gt # fored |

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

AP 3 18

Maximum Marks: 18

SICR & YA & WHIGHROI Bl a1 HISTY | STdBT SYANT xds Al rfofl yae &
ford a{ell &1 g U BINT |

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

amufersar & fafRme g & SIR[Ed! &7 HAT BT TAT ARG HATIR

G BT Fed DI |

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

Secd JMMEOT AT 8?2 BT 9T Ud DI HIT § Fwee A1 DT |
What is moment of Inertia. Deduce the relation between angular velocity and angular
momentum of a rigid body.

gl IR Toedard Fadie G aar Bidr g fbd 2l & MR W gddT J14 aRdfd
BT B | RS Toaeyol adie G el THadld @RoT g H A gy |

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

v @ o FAE H @ A Rig AR @ saww am (L2F) @ et Q
TEOT BIT |

If H is maximum light of a projection then prove that the projectile velocity will (—Vsjf:)

be where 6 is projectile angle.

UH BN T & SR 31eT & URd: SIS g0 & oy o ura g Sy |

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

T AT & g o7 fIRau g S9! foRaR o T HIfv |

State and prove the principle of conservation of Linear momentum.




8. T I BT URIINT BT TAqT 30D Udb ol YT DIy |
Define escap velocity and obtain an expression for it.

9. WRETUT & RIgd T 87 BRI P IMAYRT B ARAT B Td dRI—Foll I dd18
qr g I |

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

10. e & YI@IBYYT B TR | HUCR & SUTSH I B (A BT FTHT PI |

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

11. U& 3149 el BT STecd SMer! (31) &I & yRa: a1 (d) Wy v@r & gRka: Haeifer |
Calculate moment of inertia of a solid sphere about (a) a diameter (b) a Tangent

Yls — d
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Short Answer Questions.
JNYBTH b 12

Maximum Marks: 12

qic : fH IR YT & I¥ 200 F 300 &) H fored |

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

1. S IMol @l gRwreT Y e g9 Wifae A8 & 9assd | Ifa &9 Ud o
SIAM 9 T B 918 351 $1 U o gl bl adT U gl dad b Slecd
3ol @t AT BN AT fHEar e Tt Mf¥E BRI | U IWR BT HROT ST |
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. THAY Mg qUT THA &85 @ digar aR9Id S | Ue gdd e &Rl & gRT
fredl fog W o fva & fog a9 o< ooy afe 98 fag wieig & @
o fRerd =1
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. UBI T & DY Al BT BT SIS dor I8 fexarsy {6 yur veh 30iehd 2 |

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

4, 5 99T @EeH o & ol VK& 0 & 919 §9=I = HINIY 98l Wil &
AT 31 F |
For a homogeneous isotropic solid derive the relation between Y,K & o where the
symbols have their usual meaning.

5. THAM &RV T & | 3RATS USG9 URATY] & oI ST A9 A1 BIFIY |

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



10.

11.

12.

FHIH ITE a1 2| FeliT SUIE U9 —ReR SUUR & ARAT PIVT |
What is artificial satellite? Explain orbital satellite and Geo-stationry satellite.

g Rerfast ol a1 g, S9! faR | e iy |
What is elastic potential energy? Deduce the expression for it.

gl & IRI R i 9 W FAd 3¢ SUUE @ A Ud RaregEd g & fog
&ioTd ffia ST |

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

<uigy f& fodl oor @ | uRadd & 999 SS9 W SR gyt 7 =%Eﬁ
ENERESSIS

Show that the rate of change of angular momentum of a particle is equal to the torque
actingonit? = &,
dt

TSR TAT TSTSTd WA ¥ 31T T HI 2 | SIERvl Afed aRem By |
What do you understand by Inertial & Non Inertial frames? Explain with examples.

THh 6.0 fbur & T ”Ipd a0 W 90 {1/ & 7fg & wfem= 21 afe @ 120
fpUT. BT Udbe ST H FeateR AR S1ar 2 dF 319 ST &1 Ty 9d18d

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 160 fHUl TgaE doar 20 WL B9 &1 o9 do-TdR  Tls—<sId 5.0
TFHR / ADHUS AT & | ST Tl SHoft aoim Fair fHaiferd |

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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Long Answer Questions.

e : fohegl I U9+ & Ia¥ 800 & 1000 gt # fored |

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

AP 3 18

Maximum Marks: 18

1. eeTIG TR T 827 3D O-NIF & o YbR IR Tl SHH SYANRT & IR |

Gfere fagqror < |

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

their application.

2. g & & 1o I ™ & o’ 9 Ra fewf~eaa aHiiexo 7= 87

— 2

d?y

dx?

Prove that for one dimensional wave, the most general differential equation is,

d?y 3
dtz

4%y
dx?

3. O¥S AT fHd ded 22 Wl ST S gY odidd ol Tfd & farg
Hddald I TVHET & Aod foral |

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

4. FITe fHd ded © | AR D AFYANT P fId==m $Ifeg | eafy srg-e ¢d
ded IS BT ISTEROT ardi |
What is resonance? Discuss the application of resonance. Give the example of sound of
resonance and electric resonance.

5. SIw} YHIG T 27 |4 SId Y9 Sd1 i1 Ifad & 59 ST | 3mHrdl Jmgfed
%ﬂammﬁlﬁWﬁWﬁaﬁmﬁrwwuw

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?

6. Wl I I BT GRATNT HINTY | T 3MMad T B gU BT fuve @1 1y &
1T U =ioTep 2RI Bty |




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

7. gafed g T fbd Pbed 2 | 3gaf~<ed Sladd & fou fSmf~aue IHiaxor v

HIFY |

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

8. ST TR fhd HEd € S I DI AT BT Soold DI | JUETHT aRai # Ared
dr vudAred &l o aftd gassy |
What are stationary waves? Give conditions for their formations. Discuss the nodes &
antinodes in stationary waves with diagram.

9. G B RIgrd T 27 Brd &1 AR P ARAT B | PRI—FHoll T 1S
aer Rig BN |

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

Ulsg — d
Section - B
Y Ikig g
Short Answer Questions.
JNYHTH ih: 12

Maximum Marks: 12

qic : fHl IR I & IcN 200 F 300 &) H fored |

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

1. ST BN AR 97 i B 2.6 gm/em® 8 & glass # | 5= Young's Modulus &7
A 6.5 x 10 dynes / cm?® 2 |
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 U9 @7 © | S9! AR R 8°

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

3. forw fog w wfae oot den wiftsr St et St o o g 2 |

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

4. & AT JATEl O B FHIGIOT Y sl &1 1o e v fafay |
Write down the equation of plane progressive wave with usual meaning of contain in
equation.

5. IfIHNOT T 27 T ORAT B WU AfdIpRoT U I AfThRor & sl |

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

6. T B SN & BHF H Hol WRB UK B @ oY G B 1A SINIY | o WREb
a1 frd yeR ¥ uRafda fear o1 Faar 2|



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

7. U B IR G BT Seelkd B §U ARAT B | §HD IUINT DI G184 |
State and explain the Doppler principle in light. Give its applications.

8. N EFifA® fShaes ted @ fou R MM &1 719 Ui HIfoTY |
Find the resultant amplitude for n harmonic diffraction pattern.

9. Radua A9 &I AT H & U fHd e fAfT o w9y |

Discuss a method for the measurement of reverberation time.

10. fazarsy afe arggdd I © O W |3 6_fed R |

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

11. e & [I@IBYT & TR ¥ BUCR & ISUTSH I B [/ BT FRHET BI |

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

12. gR=nferd Tt R, uRu & 3fade AHIHRYT &I gam |
Explain the differential equation of a driven LCR circuit.
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Long Answer Questions.

fohegl I U9+ & Ia¥ 800 & 1000 gt # fored |

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

AP 3 18

Maximum Marks: 18

. Rer fagfaa & o9 99 &1 Seoig U9 AT P | afe U Td & g H
TR BT faaRer HAM WU A fAdRda 81 dl el & <R TAT 8% & fdvgall R fagd
&3 BT w4 fadrfery |

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.

. TR & uRuy o @1 Rig AT | 3961 ST &N fhdl ORT yaifed
IRATADBT & HROT FHEBII & B AFar S BIorg |

Prove Ampere's circuit law. Using this, calculate the magnetic field due to a current
carrying solenoid.

. & B H Haade b WHIeRvl Bl fRay | faga vd g &E @ foy o’
THIEHRT TP 39 IR @ SIWeAeTol & i fadamr $Hifeg |

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.

. SRTA fIea &3 H @ gY dgd R T Tl 9 @ [og &S IIud Ry |
Derive an expression for the force acting on an electric dipole kept in a non-uniform
electric field.

. Tt JerRa o a1Rd | oY T RS 87 IR ©ie WeIRT & oy avid ursd
BN AT & AT T RIS BT G § J9=msy |

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

. @ Wit & 99 @ 9 31 faRay Jen g o |

State and prove Gauss’s law in electrostates.




7.

10.

11.

g a1 “1” @ gt W IRATAdT & oy g &F &1 e Fdiferd aen
fearey & 51 uRAIforT & fHIRI R gEa &3, 9 95 R gEag &3 B 37T
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.

RN &9 @ |7 R 7 ? g 3T & feRa—as &1 aawa, e 7
& TH b H UPid IMIaH B &g & _IeR 8IaT 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 gHg 9ay d1 g SRR | 39 T &1 WA a-d g4 AT 3 agax &l
qoIg degd & drar Mbrer |

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

garef & FEGI IO & MR R I9d YHR daisd | Uageag & offad g &
T DI |
Clasify the materials on the basis of their magnetic properties. Explain Longevin’s theory of
diamagnetism.

Hoqadt &1 fagd geaia el falked dor s9e! e 9 fafa # faga gea
ORI BT FHIBRT (AT DI |

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

Yisg — 9
Section - B
oY SN g9
Short Answer Questions.
IR TH 3P 12

Maximum Marks: 12

dic : fe=gl IR Ul & Ic¥ 200 I 300 <] H foRg |

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

1.

LCR uRRuy # £rofl o/ e &I §HsMSY Tl STANed aNgicd & foy =iwe g
PN | 39 IRUY B WHRI URTT Tl HET SIal 87

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

SIABAR & o1 T BT AHemgyd | 398 Soil 89 &b B dROT | 8 &7
3= o9 yeR $H fHar oar 87

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

URT fIe[@ e 9 @ oy WS @ 99 &1 dUe SISy dom SHal G96d 3iR
3B WY YTl BIFY |




10.

11.

12.

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

TR & gRue 999 & guR & ysel 31 A o 3R HRIAd 1 39 &4

R fbar?

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

e fayga @ arr ) fosg R Jea fava & forw aaos <enfia @iy |

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

IR AT ¥ I @ W Bl qard 91 96T e ST |

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

fredl qIded &5 9 WHIARUT BT IUINT B g FANNIT—HACS] FHIHR0T YT

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

Yol @ & 9 ABCD & d=—fdg 9 R IRV fIegd &= & 0T I |

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

AadeT & |t @1 fafau den ST 9ifte T8c 98y |

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

4 Ao R FAMR T T oW ARI 9 20 VARR @ faga awr yarfRd &1 <& 2
UAh IR b Uhlh oS TN T dTel gl BT T 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.

% wRa # Afed oo @ fod aivie a1 |

Derive expression for energy stored in a capacitors.

fa9a P BT A9 v = 10x+y2 T, S8l V dleed J A1 FHL H g1V &1 A4 a5 2.1
1. W @ |

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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Long Answer Questions.

fohegl I U9+ & Ia¥ 800 & 1000 gt # fored |

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

AP 3 18

Maximum Marks: 18

AT Fae ed_iex o aftfa o |

Describe moving coil galvanometer.

Bl 99 NITHRR BT I |
Explain full wave rectifier.

TIRER TR &l fIR 3 90 |

Describe the transistor action in detail.

yaeies W wiedd & RIgFa & 99| OHTd a1 RUTcAd Bledd T 81 2|
FOUTHS BlSSd & AT o 81 B |

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

flheey aRuer @1 81 2| A @R& & aMscye uRuY # flheey uRuy & ®wRIQ &1
Ieeig BIoTY | Rue 9 999 @ forg faf=T fheese @ STanT @ A== Sy |
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.

Tdhel 3faRT gIeR Tt & fory gRue—smg 9919y | 391 uRRu # Wad g Uad
Hch b B Bl 9d8Y |

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

CMRR ¥ T |HSKI © ? OP-AMP & f&Tq SHT A1 98 &H AT 9gd SATRT 8]

AR, AHY |
What is meant by CMRR? Explain why this should be very high or very low for an OP-

AMP .

fS—arTa & U9 &I gazd 9o Rig P |

State and prove De-Morgan’s theorem.




9. gforod wg @I garsy aur g i

State and prove Boolean theorem of Boolean algebra.

10. 39afT yaghe qom 99 gdfeT yade & fava o & o awie ey |

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

11. for<dr aRuer # HemRa C IReaw L Tor ufoRer R soft 39 7 93 8 | afe vt faga
qrEh AAT 91 JRIUT fHIT ST & A1 fagfa oy qen gfearen & fory @ioie Harferd |
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. .

Yls — d
Section - B
Y Skig g
Short Answer Questions.
JNYBTH b 12

Maximum Marks: 12

qic : fH IR YT & I¥ 200 F 300 &) H fored |

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

1. Zener SIS 4T 87 breakdown &3 H U a3 Zener SIS @ equivalent circuit
DI Gifdd N |
What is Zener diode? Draw the equivalent circuit of an ideal Zener diode in breakdown
region.

2. 9H Bredex & energy band description ®T I |
Give the energy band description of Semi conductors.

3. U& gIRTER ® IfS 1= 4.9 mA TAT Ie=5mA ® @I p dh value &7 &7
In a transistor if Ic = 4.9 mA and Ig = 5 mA, what is the value of pu ?

4, AEHe Yadfe b GEAT JAT BRI BT guie HIfTY |

Describe the construction and working of mosfet amplifier.

5. TS W©IC QIad BT quid HITT Tl v~ Qlel UKl &) &1 §ai &I U<l HIoTg |

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

6. Yatfds & dieeol I TAT fASY W 3T R HHS |

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

7. fgl <1 R ool faRay | 1. e yael® 2. | TR 3. g IR e HRS

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

8. FET @ ®TIUYTIGll diecol dRIdel YRNeR & dRE REey a1 39@ TN Jarsd |

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



9. TP P-N Siawd Srar€ @ ferg P-N 31fi=d gRyul &RT &1 @19 R 1 81 150 mv OR 31T
AT B forU sTaT uaTadt ufaRier Naiferd |

The reverse bias saturation current for a P-N Junction diode is 114 at 300°K. Determine its
ac resistance at 150 mv forward bias.

10. fa=faRad qferas gaE &1 g IR |

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

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

11. fo=gl |1 R wfera fewoft faRey
(i) Saf v
(i) Toeu—getry
(ill) otg TR RACHRS |

write short note on any two

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

12. 959 <gd gadd qor giforex yadad # R forfRed |

Write difference between vaccum tube amplitier and transistor amplifier.

13. &5Td X = AB(CD + EF) & ford <t uRuer 9+ |
Draw the logic circuits that impliments the expression X = AB( CD + EF)

14, 7EHIeX | MY 9T AHS 87 IE DY B Bl § | SABT AN FT ¥ |

What do you mean by multimeter? How does it works? Write it’s applications.
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Long Answer Questions.

fohegl I U9+ & Ia¥ 800 & 1000 gt # fored |

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

JAFfHAT 3 18

Maximum Marks: 18

. BT I RT 8?2 BT b BT T DI | TAT I DI GeAAT BT IRBAA DHIY |
What is Carnot's engine? Explain Carnot's cycle and derive the expression for the
efficiency of engine.

. N @ ARl & fly Hawdd & 97 faaRer | @1 e I den A\rg 9rd, a9
ARA I qAT M FHIAT T & G IR W BIY |

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.

. FoRE™a e qarveH WiREa! # a1 IR &7 d—JlE=e AT BHl fe1d |ikeat
F HIAd diecai HIRGS! & o H Al o BTy |

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.

. BT TS & YA H BT oA ey | T a5 Riwed @1 Rofg § 89 are
IRacHT BT 39 W | aarer IR |

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

. U fharum™ g S f6 273 K &R g | Ta RYIR RST®1 91 373 K 8 & 97® § ol
2| 99 U ®T 919 373 K OR UETAr ® O UM 9T S ROk & TRl uRadd &l
EISECAISI

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.

. U Ber a1 g Be {9 PEd 21 Rig SINY {6 S 9o oA Bl ® oer
TS fIg %ol Bl B

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




7.

10.

S T # e B B gfoufed axa @ fory faft Soig 99 @1 o uRada &
forg @1 ST Rk &) smasrdar gl 8 |

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

fosly e @ TaR® SHoll | MY T ¥ 87 SWNad! &1 wee g+ fofRay
TAT ST FEIAT | IAS (dv), A9 (dT) o ST (ds) uRacHi & I/ =
BT |

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).

fafa= semfae faval @ gy AR dem SHe) FeIdar ¥ AdIdd @ SHEEfad)
TRl BT AT BHIFOTY |

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

oSy & e N & Tl Pohie FEfalad @ivie gRT fhar o = | nzgpc A

T8l pc TAT A HAY: T, AT A1 AT 3N JaT U B N B €€ 9 A9 W
e &1 fagaer #ifg |

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.

Yisg — 9
Section - B
oY Ikig ged
Short Answer Questions.
IR TH 3P 12

Maximum Marks: 12

dic : fe=gl IR Ul & Ic¥ 200 I 300 <] H foRg |

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

1.

IO Tl BT I AT FHIBROT U~ BIGTY | IH FHIBIOT B R T BT 57

Derive Vander Waal's equation of state for a gas. What are the drawbacks of this
equation?

Fur fie 9 o1 arcad 27 Fwr fis fafexor fo 5 sRel w® R #=a 87
What is meant by Black body? On what factors does the black body radiation depend?
T B &7 A8 oSy |

Explain the importance of partition function?

e Ihd AbfTd &I URGeU-T FT 82 Holl MBI Tl BISHT HI gRIMdg

BIFST |

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



10.

11.

12.

13.

14.

grerdl &7 g @Iy | <uisy & ey A9 @ 9l Sad au R R w=al
2 |
Define Enthalpy. Show that the enthalpy of an ideal gas depend only on temperature.

HIic T fhd ded 2 | IRl gfharat @ AR § gusigy 99 I &1 A9t grar
=1

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

foredl arforg Rvew @ fory fred a9 wa 9a=y | Bifdg Red 9= aRyve @l g
T | FHSY |

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

Sle—dfeas YA &) AT BIRTT | g=asie ag fod dEd 2|
Explain Joule-Kelvin effect. What is inversion temperature?

HaRTde—dlooid, HHI—eRTe T ag—3Ng~acrsd AiRea! § @ o=k 8l &7
What are the differences between Maxwell Boltzman, Fermi-Dirae and Bose-Einstein
statistics?

SIS & I 199 BT AT PINTT | ST U BT FhoddT b el 3|

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

PRIC oI BT TeTdl T-S 3N Bl FergdT ¥ g v |

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

Rig @S & ey I & F9ard upa § veererlt Rer vedl 2 |

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

g @IfY & Tl U o we B & |

Show that entropy is a point function.

YH BIS] b YR WhHUT b IR delvl bl fIRau |

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

fohegl I U9+ & Ia¥ 800 & 1000 gt # fored |

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

JAfHAT 3 18

Maximum Marks: 18

el el # interference @1 Tl &1 9uiF &Y |

Describe and explain the phenomenon of interference in thin films.

disc & SR & IR § qdR? Ha-dd dUl HISI8I dold & [ShaRHE & 4
AR FARI?

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

B IS TRHIER &I g91ae 9 BIAYTel aard |

Give the construction and working of half shade polarimeter.

B & f2fiog fAfy grT afaerer fohesil &7 9997 9Hssy dor b1 sl & foru
FSTb S DI |

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

HeaHg Al 9 MY TIT FHe & ¢ AFSNgd, Jai &l fafi= (Wa) ey S
(T TR XeF D) AIBIOT TE A B |

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

Tuisy fh Al Te 39 woR W oNfy" dIfeT &1 fawed e 50804 & fiw
AT sie=T W 5 x 10* I 31fp TEl B FhdT |

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

ThISHEIBY T Bl faady # SR IHssy Udh Ree gRT U Wre-eieR faad
gferedl @1 difve S § 9T STy |

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




NN

8. Wafdd UHMN H =ed qodl & T & ARET BN | =ed derd WA 6 g
PN & dra ol @ B wrfaes demei @ aiiga dor <ftd el &
Breurt favd dw=msil & aie & FHguRH B 8 |
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. el fisw & T &1 9uiF HIRVTT iR qar=sy 6 g9 gad SR fIwivd o) v
ol TR STANT B D 2 |
Describe the construction of a Nicol Prism and explain how it can be used as polarizer and as
analyzer.

s —
Section - B
Y Skig g
Short Answer Questions.
EHIH B: 12
Maximum Marks: 12
qic : fedl IR U & SR 200 I 300 ¥ea] H fored |

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

1. 3iiftchel da BT S<XBHT BI oAl BT afdid o |

Explain condition of interference for optical waves.

2. ROT*REE & HrscRar &1 aRed o an 9ami |

State and explain Rayleigh criterion of resolution.

3. ook # ufig w7 87

What is pumping in lasers.

4. UTYelS™ SAYT W MY T A & | IRET BT |

What do you understand by Population inversion? Explain.

5. qaredt foved & fog afq po 91 pe &1 HAS: HIF 1.5418 TAT 15508 & AT AT e

50004 @ foT 0.032 MM AT =ic & oIy %9 RETSST & AN 9 HIFY |
The values of 0 and pe for quartz are 1.5418 and 1.5508 respectively. Calculate the phase

retardation for 50004 when the plate thickness is 0.032mm.

6. oNftchel BIZTH FT B © | 59 I gl oI Afaa FHsMEY |

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

7. ASHATT FTBIOHMT BT T Ua RIS BT o BHIfTT |

Describe the construction and working of Michelson interferometer.




8.

10.

11.

12.

faae T &1 Yo B /T 27 USH & faved emar & fov &ide ura Sy |

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

YHIE BIANT & AfWelg 3R gAML BT quie BT | 69 JeR § Iod v
gTl fHaT SITam 27 BRI & §8 SUARN @ fqdemT IR |

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

dhocllse fhved ¥ g 3uad= & 9uemsy | B9 RSy wied &1 8l © |
Discuss double refraction in calcite crystal. What are the retardation plates?

Udh iy fhvea ¥ fg uadd & 83719 Rigiad & aar HIfY |
Explain Huygen’s theory of double refraction in a uniaxial crystal.

forelt Tfewr &Y faved emdT & oMy o1 A9 & |

What do you understand by the resolving power of a grating.
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fohegl I U9+ & Ia¥ 800 & 1000 gt # fored |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.
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I STsdeid UHY gdrgd a2l Rig I |
State and prove Gauss divergence Theorem.

T 79y &7 fifed den Rig #Ifde |

State and prove Stokes’s theorem.

U A9 B &g G D WG 1,/3 B (@) I I8 5 IR YA PN Al AI Bl
FHH F BH 2 IR WS B TRAAGAT ®T BRM | (@) SW B aR ga a3 9y &
T H BN ($ SUS &g Wed B URIAGAT ooufavd W wae B? g 211)W
div ¥ 1 curl ¥ e’ SiEt V. (xy2)8 + Bx2y)j + (xy? — y22) k 2|

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? — y2z) k at (2,1,1).

fo<lt RIg® @1 10 IR IBTA H WG BT IO BISTY, 5T
(i) ¥ == (i) 5 &S, 5 < (iii) 3 S, 7 T AAT (iv) 7 TS AT 3 T, A & |
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.

AfeEt BT SM® aHe a1 82 Udb HT Tl X = 2sin3t, y=2 Cos3 t, z =8t & AT
AT B | fodl ¥ t = 0 W) H BT I SR @ROT UTQ HIY | T AR TR BT
IRATT ¥ ST BT |

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.

TEoi~T P I GHY BT gd8y 97 g HIvTT |

State and prove the Gauss’s theorem of divergence.




7. Ife TP RIa®T BT S8 W) MY 31 & Wi 0.7 & a1 Rigdr & oig 9r
SeTa 9 (i) a1 2™, 39 geo (i) ¥ gee o (iii) 9 oY o &1 wiliedr smd
HIFY |
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. WIfddr &1 a1ef THemsy | fhdl fHera &7 UiRiedr Tidl ¥ & wefd 87
Explain probability. How is probability related to entropy?

9. fAfaRad &7 SRl Aftd IHsIsI—
(1) ohreR Afey 8= (2) AfenfigT sRex
Explain the following with examples
(1) Lamellar Vector Field (2) The Laplacian operator

Yls — d
Section - B
Y Skig g
Short Answer Questions.
JNYBTH b 12

Maximum Marks: 12
dic : fH2dl IR Ul @ IR 200 ¥ 300 &l H ford |
Note:  Write any four questions. Answer should be given in 200 to 300 Words.
1. I W& 91 F = 2x%yi+3xy] Uh & & da # 96 R fag (0,0) ¥ &g (14) ®
RMETIRT B <l & dF fhY T BRI BT 70T BT |
If a force F = 2x2yi + 3xy j displaces 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. O 3O H 3T 20 T HiVTHRT U fAftad 3y ¥ Rl Sl 8 | 9= 391
& T H 15 Tl BIOTHT U ST @1 WTRdbar aarsy |

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. A YT BT T -4 89 [[(2x — ) dx — yz2dy — y?zdz] FT IO SIS &l
UF g x2 +y? =1 U@id 0 & Tel BT 87%d 2 |
Using Stoke’s theorm evaluate [[(2x —y) dx — yz2dy — y?zdz] where C is the circle
x? + y? = 1, corresponding to the surface of sphere of unit radius.

4, gR¥GdT & I THI BT Sooikg BT der Rig I |

State and prove Binomial theorem of Probability.

5. U ARy A = (x% + xy2) j + (y2 + x2y)j &= B | fearsy 5 9% & arepffy @ den
TIHT ey faqa fHarfery |

A vector field is given by 4 = (x2 + xy2) j + (¥2 + x2y)j show that field is irrotational
and find the scalar potential.




10.

11.

12.

I FoT BT AR fAf= Soit sravernelt # faaRa &= g1 &1 &7 (i) FoRied o
(ii) wifei=g @ (iii) I3 BT A9 TR 9P ARV & FHIAT UHR ST DI |
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.

wh ARY &3 F = x2+zl+yzk W@ oaM 0<x < a;0<yb;0 < z < ¢ & 3MIga
gRT R arel &izhel & uR¥Ifa &1 ff £, dS) v 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. ds.

ve Bea & A Ay F A = f(r)F & grr uRaifd 21 ()@ Tom AR aifs
&3 A dferargea 2

A central field 4 = f (r)7. Determine f () so that the field may be A solenoidal.

aﬁ{rwwﬂﬁmﬁaﬁ%@aﬁmﬁs— 7 & o ad 2 |

If 7 is a unit vector, show that — is perpendicular to 7.

3R U g 3R 9 Bl T I arfs |fey 4 = (x + 2y + az)l + (bx — 3y — 2)j +
(4x + cy + 22)k ST BT |

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

?Iﬁr-xl+yl+zk fexarsy |

() Vr == qer (i) v(i) -

r3

If ¥ = xl + yl + zk; show that

(i) Vr = ;and OMEE il

T'3
sy 6 95 (X, Y, 2) R FRIRG 9
p
F= yzl + zxj + xyk
Show that the force represented by

p
F= yzl + zxj + xyk
acting at the point (x, y, z) is conservative.
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Long Answer Questions.

fohegl I U9+ & Ia¥ 800 & 1000 gt # fored |

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

AP 3 18

Maximum Marks: 18

. 31q¥feed armad! SIfeTd & foTU 3adboal FHIBRUT Bof HIfoTT | 3R 319 3radafaa uRRerfd
I ARAT BIfOTY |

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

. R Sl A BT SUANT SR Y HA FHIERYT (1 — x2)y" + 2y = 0 & & U<
DI |

Use the power series method to find the general solution of the differential equation (1 —
x3)y 4+ 2y =0

. I ITTh THIBROT RT 87 N=0 & T I Tdhel THIBIUT BT 8 HBIIT |

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

. RO y" — 2xy’ 4+ 2my = 0 WiRE@T ¥ Te AEayol gt 7 | sa XRawar
WA el Pl BT 9IS P8l ST 8| 36 WHHRU & =i Aol B & [OD =T
ol

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 AT @ mEcd Bed f(X) @ forw mRaR s falRey S8 f(x) = x%, —n<x<nm
1 1 1 1
Wiﬁﬂ%ﬁv‘ﬁ?ﬂmﬁl—cﬁlﬁﬁla+z—z+3—3+4—z —————— .
Find the Fourier series Expansion of the Periodic function 2mof period. f(x) = x?; - <
1

x < 1 Hence find the sum of series — + + + 2 T T T~ .

.ﬂ'ﬁﬁ‘cb_\me +3x2dy+xdy+y—x+logxﬁ€?raﬁﬁrrql

Solve equatlon x2S+ 32 d’y >+ x >+ y=x+logx .




7. Tl fagga uRuer & gfeRig R den C enRar &1 WenlRa sof %9 d o1 o | faga arn

$ﬁﬁﬁﬂﬂﬁ%ﬂﬁﬁﬂ“ﬂwE=R50f§dt%IﬁﬂﬁﬂHqtl’%’l'ﬁ‘rgd &R]

& A ey Sefb E = E,Sinwt ® |
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§° [ 2 dt. Find the current at
any time t, when E = E, Sin wt?

8. U UIIgdi fag[ad—argd a1 E Sing wt =ivft &9 # §¢ g0 UR& L T2 C R SmRIfug
EW (Coswt — cosnt) &| STgf

(n2-w?2) L

~~

forar Stmar 2| fawrsy uRuy 3 fag@a arT &1 9+

1
n? = c =
An alternating E.m.t E Sinwt is applied to an inductance L and capacitance C in series.

EW
(n2-w?2) L

9. Wad frg & foy HRAR Sl S difTg
Sl f(X)=x+m for0 <x <mVkSj f (x + 2m) = f(x)
Find the Fourier series for the function f(x).
0if— & <x<0
fG) =1 and f(x+2%) = f(x)
1if0<x <X

Show that the current in the circuit is

1
(Coswt — cosnt) . Where n? = e

Yisg — 9
Section - B
oY Ikig ged
Short Answer Questions.
IR TH 3P 12

Maximum Marks: 12

dic : fe=gl IR Ul & Ic¥ 200 I 300 <] H foRg |

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

1. <ofzy & Tawel & BRIR fagemor § < ug 781 e 2|

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

2. TUizy fo fRAvAwedl & HRIR fagermor § ifesar ug 72 e g1 BRI T 3
AR BT Seerg DI |
Show that Cosine terms are not obtained in Fourier analysis of odd functions. State
limitations of Fourier theorem.

3. L-C gRuy & el & folU Madbel THIGRYT oAy TT JMacidle S By |
Write down the differential equation for the oscillation of L-C circuit and calculate the
time period.

4, T=faRad s1adhel FHIBGRUT BT B UK HIFTT

xdy, — yd\x? —y*d,



10.

11.

12.

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

BRI 3efool & ford Parseval &1 fam garsyd aun g difow |

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

TAfRET Bl & B mQ—?=2(y3+y) o1 T gRMAe Rafdaix = 0ony =
x2
0,2 = 1gSA
dx )
Solve the following Partial different equation. Z—y = 2(y3 + y) under conditional x =
2

X

Oony=0,2=1 whenx=0

N N N

fFIfeTRad STadel THIBRUT B &l & SJ|a|

d, x*+y°

dy  xy?
Solve the following differential equation

d, x*+y°

d  xy?
FolRSH AHIEROT DI YRWINT BIRTT T FHIHR0T

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

TNHT x2 + y% + (z — a)? = b? | 9991 a1l ) TMiedl, a1 o 31T IR Rerd g,

& foru anfe srade Fdrevor R |

Find partial differential equation of all spheres whose centre lie on Z-axis and is given by

the equations x? + y2 + (z — a)? = b2. Being constants.

RISl B RReere & o ffked |

Write Dirichlet’s condition for a Fourier series.

qbel FHIBRT (x — y)? d, + 2xyd, = 0B g YTl BIY |
Find the solution of the differential equation. (x —y)? d, + 2xyd, =0

2
FHIDHROT %—3%+2y=coshxmwﬁ€r€awaﬁml
x2 x
Find the independent solutions of the equation
d?, B 3&
dy2 dy

+ 2y = cosh,



