SR U JOY eve Yaa favafdened, R
s (FTa®) drisH eI 2023—24

P BIS : H Id— e aH b : 30
Course Code: CSSPHS-01 | (Course Title) Elementary Mechanics | Maximum Marks : 30
grg — I
Section ‘A’
Y g U

Long Answer Questions.

fral 9 U & SR 800 I 1000 oreai # ford |

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

IfIrhay 3fdh: 18

Maximum Marks: 18

. SR P YAIE B FHIGRUN Pl GA~ BINIT | ST SYINT Hxep Il eefi yare &
foR) Sl &1 W uT @IS |

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

. Tufgrar @ fARTe RHET & MBIl BT HAT DITSTY TAT ARG J/UTRYT
FHDHRON DI G~ DI |

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

. STecd T T B2 DIVG T UG HIUNI FaiT H FF RIUd BIfo |
What is moment of Inertia. Deduce the relation between angular velocity and angular
momentum of a rigid body.

. U W [Hdy Fadie G R Bl | fbd Al & JER WR el AF gRatdd
BT B | ATE3G THATRY0T FIdie G e Thadd @R g # e quial |

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

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

. U8 B Sffpad Sars H g dr Rig qﬁﬁﬂqaﬁuauméﬁ(@)sﬁme
YEIgoT HIT B |
J2gH

If H is maximum light of a projection then prove that the projectile velocity will (m)
be where 6 is projectile angle.

. U 3 ¥iqy & SR 3f&T &b URT: STscd ATl & oy b &sld ARG B |

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

Y G b Rigrd @ falRgu dom sue iR 9 aarar 1y |

State and prove the principle of conservation of Linear momentum.




8. TSI I BT URWINT PHITT d2AT $HD U ASh YT HIfOTY |

Define escap velocity and obtain an expression for it.

9. TR & RAgld T 87 B B JAMWLROT B IRAT HINT Ud HRI—FHoll THI Id18d
e Rig I |

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

10. A & [H@HYU & RF ¥ BUR & SUURR T & el &1 e S |

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

11. U% B el BT STgcd IMEl (31) &AM & yRa: de () WY Y@ & gRka: Farford |

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

gug — §
Section - B

Y I U

Short Answer Questions. _
JAFfHIH 3fh: 12
Maximum Marks: 12
Al : fh=gl IR Ul & SN 200 9 300 Feai § ford |

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

1. SIS Ml @1 gR¥T ARIY T sH@T Hifds A8 & F9esd | Ik 89 U@ o
SIAM 9 U B 918 AT &1 U 319 il dhdl 9l U il da1d & Slecd
JATEOT D1 JAAT B AT fhdT STeca M0l Af&eh BT | 37U IR BT BRI SIS |
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. TEAR favg qAT THAER &85 B deadl IRETNT IR | T Udel el HIel & g1\
Pl g R o fivg & forg a9 ura P afe 98 g Mol 3 &
arex Rera 2|
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. TBN A & dUR El &1 HuF AR Jour I8 fearsy {6 yuy ueh Iidha B |

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

4. 5 9T GAlcd 3N & foll Y, K& 0 & 41 dwrg a1 dIfoiY S8l ydidl &
AT 31t ¥ |
For a homogeneous isotropic solid derive the relation between Y,K & o where the
symbols have their usual meaning.

5. TIHM &ROT RIT & | JRLATS UISIGIIH WA & oIy $ABT A ST DI |
What is reduced mass and find its value for unstable positronium atom.




10.

11.

12.

Hferd SUUE R 2 | Tl ST Ud —ReR STE & ] Hifory |
What is artificial satellite? Explain orbital satellite and Geo-stationry satellite.

TR ReIfast Soil T 2, 396! fadR | aar HIfvg |

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

gl & IRI AR g 9T TR HAd 8Y SUUE DI A Td RATgAT G99 & folg
@ioie AT BT |

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

Tuigd & Bl dor & AT uRads @ 99 &R 9 W IR Imeel 7 =§a§
RIER BT 2 |

Show that the rate of change of angular momentum of a particle is equal to the torque

. . o dt
actingonitt = —.
dt

STScdI T ol A W T R TSI 2 | Saexv Aled ARAT P |

What do you understand by Inertial & Non Inertial frames? Explain with examples.

Udh 6.0 fHUT & Tl I 9 W 9.0 WL/ & g A ™= 21 3T T 120
fPUT. &1 Udbe TS § FedieR FRIET Sdar € o/d TSl &1 i gd1sd

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.

UH 160 fHUl SogA™ @1 20 9. 551 &1 8N JoMTeoR  Tdle—<ld 5.0
AGDHR /ADHUE ST & | SHDT st SHoll a2r HaiT Fwbiferd |

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.

fral 9 U & SR 800 I 1000 oreai # ford |

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

IfTrpay 3fdh: 18

Maximum Marks: 18

JeTAIG TR T 87 SHD OWRIE & & YHR g TAqT SHD SYANT & IR H
Jfere faavor <
What are ultrasonic waves? Give two methods of their generation and discuss briefly
their application.

Rig o & e ey =7 & o) ooRa fSmrfeaa adiieror = 872

dy _ 4%
dt? dx?

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

a2~V dx?

A ATAT fF B 8¢ WA ST B §Y Aad ol T & g Hdaera
B T BT Fold o |

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

3T fre wed ﬁﬁﬁ%@@ﬁﬁ&ﬁﬁéﬁﬂﬁm|wﬁﬁm@%}gﬁ
3TIAIS BT SETERYT
What is resonance? Discuss the application of resonance. Give the example of sound of
resonance and electric resonance.

2? 99 49 U9 Sar <N} IR 2 ﬁamrcﬁmq%ra%

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?

AR AT T DT IRATT BT | AR 3fTaet T R gY (bl fUvs a1 ey &
fore e aiote venfua i |

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




7. gHf~ed <l T fbd ded 2| rgafed <ladd & foru fSmf=aue IHia~or ure

HIFTY |

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

8. IMTH ORI fh: Hed & 39 997 &I AT BT Scolkd BIST | JVETHT a_91 # Ared
qIT TS &l o afed aEsnegd |

What are stationary waves? Give conditions for their formations. Discuss the nodes &
antinodes in stationary waves with diagram.

9. TR & RAgIa T 87 B BT JMLROT B IRIT BT | RI—FHoll THI T8
derr g BT |

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

s — §
Section - B
Y I U
Short Answer Questions.
JNMeHH e 12

Maximum Marks: 12

e : P IR u3Af & S¥ 200 I 300 sl F ford |

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

1. ST BN SHEaleR 9 & BT 2.6 gm/em® 857 B glass # | TH Young's Modulus &1
A 6.5 x 10* dynes / cm? B |
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. BIRIR U 41 8 | 901 AR a1 87

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

3. o fog R wfast Sotl den wifsa ol |¥ ol SHofl @l 37l 8kl 2 |
At which points the kinetic and potential energies are half of the total energy.

4. T FATA GATE TR DI FHIBROT Y sl &1 a1ef FHeid 8¢ falay |

Write down the equation of plane progressive wave with usual meaning of contain in
equation.

5. FIBIOT T 27 & a9 & FUN] FfdIHROT T fIATS AfAHRoT & FHa |

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

6. TN 8% SNI & B H ol WRP UKl IR & oY I b1 9 SIIY | Ja1 @R
&I fbd TR | yRafia fbar 1 Fhar 2 |
Obtain the equation of fundamental tone in vibrations of stretched string. How the
fundamental tones be changed.



7. BN & SToR G BT Iooig R Y ARAT DI | 39D SUANT DI FaTsY |
State and explain the Doppler principle in light. Give its applications.

8. N EMi® fShayT Ued & oy R¥ec—< MM &7 A U HIfT |
Find the resultant amplitude for n harmonic diffraction pattern.

9. RaINTT THI BT ST B & forv fxly v fAfy 1 THsm=y |

Discuss a method for the measurement of reverberation time.

10. fe@Tsy IfT argged I 8 A1 YW@ | ERIEd 81|

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

11. e & THABYY b 99 F BUeR & ST I & Al &1 R S |

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

12. 9= T AR, URUY & 3fadel FTHIHRYT Bl I |
Explain the differential equation of a driven LCR circuit.
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Long Answer Questions.

fral 9 U & SR 800 I 1000 oreai # ford |

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

IfTrpay 3fdh: 18

Maximum Marks: 18

. Rer fagfoe & o9 M &1 Seo@ vaq Al SR | Ife U6 el & mgd §
AT BT fAaRoT A wU ¥ fIdRT 81 a1 el & 3rax do7 d1eR & fd=gail R fagd
& &1 74 Aaprferg |

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 M &1 g ST | 39@T ST oxke fhdl ORT garfed
aRATTRT & SRV I &5 B T ST IR |

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

. A MY H Hadd b WHIeRvll Bl fIRay | fdgd ud g &= & fou o’
FHIEHRY FBIfor) 877 O & AT &l T e B |

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.

. IgH fagd & H YW g dgd WR o dlel 9o1 & foly deid ef1fud By |
Derive an expression for the force acting on an electric dipole kept in a non-uniform
electric field.

. fosft GenRa & a1Ra & MU a1 9T 82 IR Wi 9y @ foly &fols ure
HINTT GRS & SIYT g7 RIS &7 Jeig & Fassv |

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

. foga wfae 4 9 & fm a1 ol dor Rg sifsg |

State and prove Gauss’s law in electrostates.




7.

10.

11.

gRT “i” @ a1l o aRAIfoIeT & foy g e &1 @ioid Moy der
fearsy & 5 aRAIfeldT & (PRI R o &F, 90 fdg R gEHII &3 BT 37l
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.

e o & 1 HRYT ' ? g Py & ReRa—as &1 eawd, fad T
@ TP °h H Ubid AT RERIT & & aRTeR Bl & |

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 g7 gargy der g IR | 59 W9 &1 YA &R U SMTafd 3= dgax dl
qoTg dEfd &3l drgar e |

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

Uerf & GBI YOI B MUR R I9d YbR qarsd | Ugead & e g &1
AT B |

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

HRIad &1 I g a0 faRed dor sve! eran 9 fFaid | faga gea
TR BT FHIHRT TG ST |

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

Yrg — ¢
Section - B

oY SRig U

Short Answer Questions. _
JTTHIH 3fP: 12

Maximum Marks: 12

Al : fh=gl IR Ul @ SN 200 9 300 Feai ¥ ford |

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

1.

LCR uRuer # siofl 3gATe &l Wwemsd qur Ag-lfad 3gicd & foly o efmfud
PHINTT | 39 URUY B WHRT TRueT FI HET SIal &7

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

o~ O\ [N

SIRABIR Bl EET 9T BRI FasmsYd | 398 Sofl 819 fba fa drRoi & 8t 87
3 f5d UBR &A fHar ST 87

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

URT g aed 9 @ foly O & 99 &1 S QARIY Tl IFHT FHHA AR
JqdHel TY U BHIFTY |




10.

11.

12.

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

TR & gRUe 99 & GaIR & Usdl F1 G o 3R Heqdel 7 39 DA

R far?

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

Igd fBya @ BRY A g R Jega fava & forg @ivie <enfia @i |

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

ORI ARTH 9 9 & ¥ BT qar) qA7 BT R S |

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

el WRIagd & 9o FHIBRYT BT ITIANT A g FAlNIg—HAICe] FHIGIOT U
BT |

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

qoll @ & 9 ABCD & dra—fd=g g qR aRumH fagd & &1 0T SIS |

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

A @ Iat &1 fifgu qen S9ar Wifde gec 9a1gd |

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

4 M0 R FAMRR W QT &R AR ¥ 20 UFRR &1 fIgd o)1 yarfed &1 & 5 |
Udh IR b Udbld ofls U oV TH dTel gl BT 0T HIfoTT |
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.

T GuRA # fAfkd ool & for awis Marfery |

Derive expression for energy stored in a capacitors.

T el &1 A9 v = 10x+y 8, STal V diecd H A1 AL H 2| V & 49 a5 2.1
. R Frferd |

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.

fral 9 U & SR 800 I 1000 oreai # ford |

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

IfbdH 3ih: 18

Maximum Marks: 18

AT FarIet edariex Bl aftfia o |

Describe moving coil galvanometer.

B 99 YFHIIR DI i |
Explain full wave rectifier.

SiRTeR TR & IR & 9 |
Describe the transistor action in detail.

gqeis H Wiedd @ RIgd I F93 | OHE T FOMTHS hlsdd aIT 8 7 |
FUITHD BISSH B R o9 8 ¢ |

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

flheer URu T B 2| A ®R& & €cye uRue H fheer URuy & HIIQ &l
Seerg HINTY | Ryt I o9 & forv fafa=T fheexd & STanT @) fad=a=r #ifTe |
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 ARl CIfoReR Uaeid & foy uRue—amg 183 | 39 uRu # Wyad g Udd
Ueh b B Bl sy |

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

CMRR ¥ &IT §H3d & ¢ OP-AMP @& U ST #19 dgd &H AT dgd SATET Bl

12y, TSy |
What is meant by CMRR? Explain why this should be very high or very low for an OP-

AMP .

oA=& wg o1 qargd dor g B |




State and prove De-Morgan’s theorem.

9. gforad uHT BT qarsy dem Rig i

State and prove Boolean theorem of Boolean algebra.

10. 3afETT Ygeh qoIm A9 g9afedT Yddd & fawa o & fod &sie Naifer |

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

11. forelt uRuer 3 HerRa C IR®a L dorr ufeRig R ol %9 # S 71 3fe yamedt fga
qred AT IAT IR AT ST § AT fagfd Rt dor yfarer & forl &sie Marfer |

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. .

Yg — §
Section - B
Y I U
Short Answer Questions.
fTHIH 3P: 12
Maximum Marks: 12
e : fr<dl IR U39 & SR 200 I 300 ¥af H ford |

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

1. Zener SMIS FT 2? breakdown &3 H U% 3Mg¥ Zener SIS & equivalent circuit
DI Gifhd I |
What is Zener diode? Draw the equivalent circuit of an ideal Zener diode in breakdown
region.

2. 9H dsdeX @ energy band description &1 I |
Give the energy band description of Semi conductors.

3. & gikex # IfT 1:=4.9 mA TAT I =5 mA ® @l p dh value &I &7
In a transistor if Ic =4.9 mA and I = 5 mA, what is the value of p ?

4, AAHC Yddd B GRTAT dAT BRI T ol BHIfoU |

Describe the construction and working of mosfet amplifier.

5. TIS ®IC Qlad Bl Juid HIIY AT A8 Qled UKl BT &l §al DI U< DI |
Describe a tuned plate oscillator and obtain the condition for the sustained Oscillations.

6. Udd & drecol A AT fISU | MY FAT FH E |

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

7. =1 a1 wR fewofl faRau | 1. be yaeie 2. Bal Uk 3. QU1 oR¥ faedR®

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

8. FET & BRIMUITel dlecsl diRIaet NORe &l ORE fQ@rsy dor $9& AN aarsy |



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

9. U% P-N a9 SRS & forg P-N 1A= ulRgul &RT &1 A9 9= 1 g | 150 mv TR 37
AT & foIT sHdT Teamadt ufoRiy fRatfery |
The reverse bias saturation current for a P-N Junction diode is 1u4 at 300°K. Determine its
ac resistance at 150 mv forward bias.

10. f=forRaa gferas o &1 R ST |

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

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

11. fp=er <1 R dfera feweh forlRay
(i) oafee o
(i) Treg—vemy
(iii) o T ReeRT |

write short note on any two

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

12. I%H <@ YA dT gifoRex yadd # x forlRay |

Write difference between vaccum tube amplitier and transistor amplifier.

13. &SI X = AB(CD + EF) & ford iifte aRuer 99rsy |
Draw the logic circuits that impliments the expression X = AB( CD + EF)

14. AeEIHIER ¥ 37T 9T |WHSK &7 I8 D B Hxdl & | FABT ATUANT HT 3 |

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

fral 9 U & SR 800 I 1000 oreai # ford |

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

IfTrpay 3fdh: 18

Maximum Marks: 18

. BFT SHT T 87 B[ b BT gUF BTG | TAT S99 DI GETAT BT URBeAd DIy |
What is Carnot's engine? Explain Carnot's cycle and derive the expression for the
efficiency of engine.

. I & IRl & folt Hodgad & 9 faaRor M &1 e Sifsg den A =met, it
A O qAT AT AHAIAG O & 919 R T DY |

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.

. RRwg o qaven IiRaT #§ /T IR 27 I—3e=<IT dl BHT fSRTh Aikegd!
&1 Haadel decaie AiRgga! & o # wféra gofq iy |

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.

. ™ I & e M &1 Fed foiRay | fedl o= Red @ Rafa # 89 aral
aRadHl & 39 R & aare HI |

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

. TP el uril ST {6 273 K OR 2| U REeR RT9%T a9 373 K § & §9@ H ol
2| 99 U @1 919 373 K R Ugadr g df g a1 RS’ @& Uil aRad @l
=TT HIFSTT |

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 B a1 g B e @Ed 21 g SIe 5 S 9o werd Bk 2 der
Tl favg ®ed B B |

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




7. WY TH H A B BT FaUied IRA b oy fHAT G $9F B AT IRATT &
forg @1 S RSdR &) smarddr 8t 2 |
To produce network in a thermodynamic cycle a heat engine has to exchange heat with
two thermal reservoirs. Explain it.

8. &l FrTa &1 IAR® Holl F 3MY T FAST &7 SHNRTID! BT Yo 9 forRay
TAT TG A=EAT A AT (dv), T9 (dT) TgAT S (ds) uRac=i & g v
DI |
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. faf= SwAFIa®) faval &1 aRYTYT ST dom SHa) FerIdT 9 JRidd & SHHNIOd!
AT Bl T DITOTY |

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

10. <915 & TF A9 @1 wE€r e frefaRe @iee gRn e S 81 n=cpe A

JEl pc TAT A HAT: O, AT el qAT AT Gad UI 2| n DI &F  q9 W
FRAT @1 fae=mT I |

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.

grs — §
Section - B
Y I U
Short Answer Questions.
MBI 3P 12

Maximum Marks: 12

A : P IR u3Af & S¥ 200 I 300 veal F ford |

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

1. 919X aTed DT I} FARRJAT FHIBRUT G~ DITOTY | §F FAIBRT DI T T BT 57
Derive Vander Waal's equation of state for a gas. What are the drawbacks of this
equation?

2. qul fUs & @1 arcod 87 Hw fie faferor fbe fba drel R R &vd 2?
What is meant by Black body? On what factors does the black body radiation depend?
3. fawIo wed &1 A FHesy |

Explain the importance of partition function?

4, Tfeipa AbfAed & URGAUAT FT 87 Dol MBI dAT HIRSHT B IRV

HIFY |

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



10.

11.

12.

13.

14.

AUl BT aRFIRT HINTY | qIsY & oMey 1 &1 g7erdl dhad ag R FWR &=l
2 |
Define Enthalpy. Show that the enthalpy of an ideal gas depend only on temperature.

hIHIC T fhd ded 8| IRl Ulhameil o IR 3 a9sngd 99 g% &1 fEior gar

=

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

fredl atfrar Reew @ forg e v wa 9agy | ey Rivew 9 aRgve i gran
g | wHES |

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

S[—dfeas UM & IRAT HIRTY | $99 AT fhd FEd £ |

Explain Joule-Kelvin effect. What is inversion temperature?

HaIo—dToatHe, HHI—TSXTd TAT A—Ng-ACIg WiRkdH! H FIT 3R B &7
What are the differences between Maxwell Boltzman, Fermi-Dirae and Bose-Einstein
statistics?

SHFD] & I IH BT BT DI | $/Y AU B AbeddT S el ¢ |

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

HRIC oI Pl &Il T-S IR &I Feradl I i HIfoTu |

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

Rig HITT 6 amed 1 & Fqardt upa § vl Rer et 2|

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

g PIRY & T v g %o gram 2

Show that entropy is a point function.

TIH PIcT & Yavel] HhHUT & IR odeTol Bl foTRau |

Write four characteristics of first order phase transition.




SR U JOY eve Yaa favafdened, R
s (FTa®) drisH I 2023—24

P DI P IMd— 3NferHeH 3 : 30
Course Code: CSSPHS-07 | (Course Title) Optics Maximum Marks : 30
s — I
Section ‘A’
Y IR U

Long Answer Questions.

fpel 19 Ul & SN 800 I 1000 oreai # ford |

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

IfbdH 3ih: 18

Maximum Marks: 18

. Udell fhed ¥ interference &1 €eAT &1 IUIF BN |

Describe and explain the phenomenon of interference in thin films.

. s & Sh®RM & IR 4 9ari? Ba9d dAT BISTeIHR Folid & fSha— & 4=
IR IARI?

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

of diffractions.

. BT% IS UIIRIHICR BT g91de I HIRIYTel gar |

Give the construction and working of half shade polarimeter.

. Hd @ 2w R grr afaer il &1 a9+ Tesy @ st diers & fog
ST S DI |

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

HANTEE A 9 MY RT T & ¢ 99y, di o faf= () 9ay S
(T TR < @) AIBIT e QI B |

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

. Tz & fFd uh S99 woRk W oNfwe Ufew @) faves eaT 50804 & forw
e gIR=T W 5 X 10* 9§ 1w &1 8 Aahar |

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

¢

HISTEIHR TAT heeiel faaas # 3R HSEY U Rele §RT UTd Whre—erms fadad
gfoeal @ It A & urd IRy |

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




8. Walid U&Y H e qadl & AT & Iran By | Red e vanT # g
PG @1 3 ol @1 Boarl w@mifde awmel & aviga deon difia el &
oo faww demsit & avfge & AT g € |
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. farer fUSH &1 AT &1 IuiF PINTY IR a8 [ SHD! gad IR Awivs & e
frg PR STINT B THhd ¢ |

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

g g — §
Section - B
Y I U
Short Answer Questions.
JNMeHH e 12

Maximum Marks: 12

e : P IR u3Af & S¥ 200 I 300 sl F ford |

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

1. 3fftchal 99 BT SexXBIT B AT DI afdid B |

Explain condition of interference for optical waves.

2. ROTge™ & HgcRAT &I ARd HY qo 9an |
State and explain Rayleigh criterion of resolution.

3. ofoR ¥ uffgqT @y 87

What is pumping in lasers.

4. UIYSIST SAYA W Y RT FHASK & | ARAT DI |
What do you understand by Population inversion? Explain.

5. qareol foheed @ forg Ife po T pe &1 HAW: A 1.5418 TAT 15508 & AT AT Q&4
50004 @ foI 0.032 MM A ©ie & oy %A RESTH &1 A 1 DI |
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. SMftchel HIgad T BN & | 59 G RAGId &1 I Ty |

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

7. HIsHdT AfIHROMENGT BT AT U RIgrd BT duie BHIfoTy |
Describe the construction and working of Michelson interferometer.



8.

10.

11.

12.

fare A &1 Yol HAIRI /T 27 9T & faueT emdr & forv &isid gt BT |

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

UhINe BIAUTH & IAMWeRd 3R GAHAT &I i HIfog | fhd UeR 3 I faue
uT AT ST 287 STl & §@e SUAR &1 fJdgHr B |

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

hoclse foved § g Juads o 9H=nsy | B9 Rereyd ©ied T 8kl ¢ |
Discuss double refraction in calcite crystal. What are the retardation plates?

Udh MM fheea § fg ogady & BT Riglid & IRaT HIfY |

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

ford afeT & faveT emar 9 oMU w7 99sd & |

What do you understand by the resolving power of a grating.
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fral 9 U & SR 800 I 1000 oreai # ford |
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T STsaoid YR gd1gy dl Rig ST |

State and prove Gauss divergence Theorem.

I W &1 RIRad gorn Rig #IfvTg |

State and prove Stokes’s theorem.

U A & &g Had Hl TrRIffedr 1,/3 81 (@) T 98 5 IR YA PR dl e Pl
FH ¥ HH 2 IR A DI UrRIHAGBAT F1 BRI | (@) SN fha IR UAN S)Al aney 6
P H A Udh IUd &I Wed DI URIASGAT 90ufdNd ¥ we 87 g 241,1)WR
div v 9o curl ¥ e’y SRV (xyz)é + 3x2y)j + (xy? — y22) k 21

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).

fo<ll R @I 10 IR IBTEH H WIS BT TOMET HITY, STd
(i) =t 22 (i) 5 &S, 5 <o (jii) 3 TS, 7 < AAT (iv) 7 TS QAT 3 <o, 3MA & |
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.

afesi &1 Tif¥d radmerd a1 87 T HoT ahl x = 2sin3t, y=2 Cos3t, z = 8t & T
gAaT B | fH Tt = 0 WR BT BT I 3R @RV T BIRTY | O SR RO BT
aRAToT WY S B |

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.

ST & T YT Bl g8y AT Rig P |

State and prove the Gauss’s theorem of divergence.




7. afe U& RigdT &7 IS8T W MY 319 &1 WG 0.7 1 d Riadl &l ufg aR
Sole ¥ (i) &1 9, 39 geo (i) ¥ geo aen (i) 91 oY o &1 wiiisdn |
BIfSTT |
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. UTRIhar BT 31ef THsMEY | fhdl e &) UiRidar Uil & & Jwfid 87
Explain probability. How is probability related to entropy?

9. fa=faRaa &1 Serexer afed FHsIsI—
(1) <¥eR ARy &= (2) Afenia 3MuRex
Explain the following with examples
(1) Lamellar Vector Field (2) The Laplacian operator

g — 9
Section - B
oY SRig U
Short Answer Questions.
JATHAH 3 12

Maximum Marks: 12
e : fF= IR Ul & SR 200 F 300 weat H fored |
Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. 9 & 98 F = 2x%yi+3xy] Th & & a1 # 96 R 05 (00) ¥ &g (14) W
RIFTIRT $R <dl & Al fhd T S BT T 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. WY 39 H I 20 <ol BiothT U fAftad mayas & griY Sl 8 | AmEr= g1
& T H 15 ATl HIOTHT G-I ST & UTRIbdT qarsdy |
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. W W BT JAN & 8¢ [[(2x — y) dx — yz2dy — y?zdz] & TOFT IS T8l
<UH g x2 + y? =1 Uhid (3501 & el BT &% o |
Using Stoke’s theorm evaluate [[(2x — y) dx — yz?dy — y?zdz] where C is the circle
x% + y? = 1, corresponding to the surface of sphere of unit radius.

4, YRGBT & AT THY BT Sookd HIfSTU g2 Rig BTy |

State and prove Binomial theorem of Probability.

5. U Afe¥ A = (x2 + xy2) j + (v + x2y)j &= 2| fewrsy f& g7 &5 ergpffta ® qen
@ 3Ty fava fFrapTier |

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




10.

11.

12.

U Bl & TR fafr= St sraxermail # faaRa &< 21 &on &1 (i) FIRiida &
(i) wHiei=a dorr (iii) I BT A9 X g AR & AR UBR S dIfoTg |
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.

T AT & F = x2[+ 2zl + yzk T oM 0 <x < ;0 <y b;0 < z < ¢ & JRIA
ERT R arel &bt 1 aRHIT R1 [ £, dSdY o BRI |

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.

ve dfga &9 A WY § A = f(r)7 & gr1 uRaifa 21 £ ()@ Tomr $ifi aifp
& A wiferarese 8|
A central field 4 = f(r)7. Determine f(7) so that the field may be A solenoidal.

aﬁ?wWWﬁﬁ%@W%i—f,f?m%l

A = - df' - - N
If 7 is a unit vector, show that prlll perpendicular to 7.

R T g 3R ¥ B U BINT arfe afey 4 = (x + 2y + az)l + (bx — 3y — 2)j +
(4x + cy + 22)k YT BT |

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 = xi + yl + zk; feargd |
() Vr == er (i) v(%) ==

If 7 = xl+ yl + zk; show that

() Vr = Zand (i) V (3) = -

r

quisy 6 a5 (X, y, 2) R SRRA 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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fral 9 U & SR 800 I 1000 oreai # ford |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.
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. 3rg¥fead 3fTad] gIfeTd & foTU 3radhol THIBNUT BT HIfTT | 3R 319 3rgdf~ad gRRerfa
P IRAT BT |

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

. YR S AR BT SUANT B BU Addhd FHIBRY (1 — x2)y" + 2y = 0 B & U<
BT |

Use the power series method to find the general solution of the differential equation (1 —
x2)y + 2y =0

I AHA FHIHIUT R 87 N=0 & oI Sl ddhel AHIBRUT BT Bl APl |
What is Bessels' differential equation? Obtain the series solutions of Bessel's differential
equation for n=o.

. IR y" — 2xy’ 4+ 2my = 0 AiRF®H H UH HAgayol et frar 71 s WRawar
WA gl Bl Bfic 9gUS B8l Ol & | 39 AHIGIU & °1d S0 &1 & qONd S1d
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 AT &A@ Bad f(X) & fog mRaR oo R S8t f(x) = % —m<x<m
et et S @1 R | 4 —— - .

Find the Fourier series Expansion of the Periodic function 2mof period. f(x) = x?; - <
x < m Hence find the sum of series 1—12 + 212 + 3% + 4% —————— .

. FHIHIT x2@+3x2d2y+x3—z+ y = x + logx & & DI |

dx3 dx?
2 d%y

ion x2 &Y a2y Ay
Solve equation x =t 3x o tXx—ty=x+ logx .




7.

el faga uRuer & gfeRiy R derr C enRar &1 waiRa soft 9 # a1 21 faga g
& el ¥ fedaed 90 &1 wiex E = R6C [ = dt &) f5d w9 w fagd ow
&1 74 Fd1fery STafe 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&° f5— dt. Find the current at
any time t, when E = E, Sin wt?

U yATadl fagfd—ared ga1 E Sing wt &0l %8 H J$ 8¢ Uk L TaT C WR AR
febar ar 2 | fexargd uRuer § e oRT &1 7M ———— (Coswt — cosnt) & | STef

(n2—w?2) L

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

i L 1
Show that the current in the circuit is —WZ)L (Coswt — cosnt) . Where n? = "

E
(n?2-w
B g & foy HRIR 2o sia sifsg
Sl f(x)=x+m for 0 <x <mVkSj f (x + 2m) = f(x)
Find the Fourier series for the function f(x).

Oif — A <x<0
f(x) = and f(x + 2X) = f(x)

lif0<x <%

grs — §
Section - B
oY Skig U
Short Answer Questions.
AMHH b 12

Maximum Marks: 12

Al : fh=gl IR Ul @ SN 200 9 300 Feai § ford |

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

1.

4.

SRy o T henl & HRIR A%y § S1 ug e B g |

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

cuiisy & fAwAwedl & BRIR fawemor § difesar ug =8 fed g | BRI w9 &
AT ®T oo DI |

Show that Cosine terms are not obtained in Fourier analysis of odd functions. State
limitations of Fourier theorem.

L-C uRuyl & Tl & foTy 3radel FHIGRT oIy deIm Smaddrel SiTd HIfoTy |
Write down the differential equation for the oscillation of L-C circuit and calculate the
time period.

=feIRad aradhel FHIBRUT BT Bl UTK HIfSTT

xd, — yd,\/x* —y* d,



10.

11.

12.

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

HRIR N & ford Parseval &1 a9 gasd dn g oI |

State and prove Parseval’s formula for Fourier Half Series.
2 . -

frrfaRad o1 ga @ @Q—Z—y=2(y3+y)\_rl_s[ & URfA® RfRix =0ony =
x2

0,2 = 1gSA

dx 5
Solve the following Partial different equation. Z—y = 2(y3 + y) under conditional x =
2

X

Oonyzo,zlzlwhenx:O

ffaRad sradhe™ THHROT Bl 8 DI |

d, x*+y3

de xy?
Solve the following differential equation

d, x*+y3

de xy?
FolReH FHIGHRYT B IR BT TAT FHIBRT

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

TR 12 + y2 + (z — a)? = b2 94 a1l T Mal, dr = © 3187 R Rerd 2,

& forv oTif¥e sradhe THieRor forlRay |

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.

HRER A B RRerere @) o R |

Write Dirichlet’s condition for a Fourier series.

3facbel THBRT (x — y)? dy, + 2xydy, = 0 BT &l U BT |
Find the solution of the differential equation. (x — y)* d, + 2xyd, = 0

2
HHIBIOT Z—Y—BZ—y+2y = cos h, T WA B UG DI |
x2 x
Find the independent solutions of the equation
Ey b

i a, + 2y = cos h,



