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P BlS BT MYbp— JAfTHTH AP : 30

Course Code: UGPHS-01 | (Course Title) Elementary Mechanics Maximum Marks : 30

gus — 3
Section ‘A’
<" IR T
Long Answer Questions.

e =l geHl & IR 800 1000 FEl H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
JAMehaH 3ih: 18

Maximum Marks: 18

1. 3MIeR & TAT8 & AHIDRUN DI G~ DI | ST SUANT IR R feell yare & ford
Tl BT THT YT DT |
Discuss Eulelr's equations of flow. Use these to obtain Bernoulli's theorem for steady, irrotational
flow of a liquid.

2. Imfarear & faRre Rigra @ AT BT B PHINTT T AR SR
FHIERON BT Ga DI |
State the postulates of special theory of relativity and derive the Lorentz transformation
equations.

3. TTScd IMMEY T 57 DIV I UG DIV FIT H T AU HITOTY |
What is moment of Inertia. Deduce the relation between angular velocity and angular momentum
of a rigid body.

Hog — §
Section - B
a’gﬁﬂﬂw

Short Answer Questions.

e : 9l Tl @ IR 200 9 300 weal # fored |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
BT 3ih: 12

Maximum Marks: 12

1. Sieca el @ aRwT ARTY T sHET Wifad Aed ® GRsgd | If 89 Ueh & MM g
U B 9I8Y AT BT Ub S gwiig ddbadl a9l Ueb gl g1 b Siscd A0 DI Gl DY
ar fadr Srec 3ol ffdes BT | (U4 IR BT BIRVT QITOTY |
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. T v dor e &3 @1 digdr aRETT SIR | T gdel el dier & gIRT el
fog W o fava & foy efee ura s aft a8 g Mg orr & o<y Rerd 21|
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. BN A & dUeR fHl &1 ped AR dor I sy b uuY ue kg 2

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

4, & |AIT FARH S & foll YK & 0 & 19 IR Fd~ DINIT S8l Welidl & HH
aref
For a homogeneous, isotropic solid derive the relation between Y,K & o where the symbols have
their usual meaning.




SR TR NI eved Yoo fawafdene, g
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P PIS P IND:— 3T 3fd : 30
Course Code: UGPHS-03 | (Course Title) Oscillation and waves Maximum Marks : 30
GUS — o
Section ‘A’
RS NRRES]

Long Answer Questions.

e 1 Ul & SR 800 W 1000 ¥Rt H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
JNfeHaH 3ih: 18

Maximum Marks: 18

1. TSNS dh T 87 TP OI-RIF & & JHR gard dT s9d ST & IR §
Hfera faaor <
What are ultrasonic waves? Give two methods of their generation and discuss briefly
their application.

2. ORS g T Dl GR9INT BT | FR ATad it B gU bl fUvs &1 i &
T Usp oie il Iy |

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

3. 3gdfed grad Tfd f&d e 8| sradfed qae & fou femf~aue Tfiavor urd
BITY |

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

Hug — §
Section - B
oY SRig U

Short Answer Questions.

e : T T B SR 200 H 300 &l H ford |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
JTTHIH 3h: 12
Maximum Marks: 12
1. BIRTR UHT T 2 | 59 AR a1 87

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

2. 59 fag W PrgAfcd qen uicirRrd 9ol F=ul $oil &1 MMl Bl © |
At which points the kinetic and potential energies are half of the total energy.

3. ¥ FATe JHTd O @1 FHIGRT Ygad el &1 31 |§\sid gu falay |
Write down the equation of plane prograsive wave with usual meaning of the containts in
equation.

4, AfIHIOT |7 8? S I B AU FfddepNor Ud faArd afddor & s |

What is interference? Explain the constructive and distructive interference of two waves.
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P Pl - DI PNEH— BT 37 : 30
Course Code: UGPHS-04 | (Course Title) Electric and Magnetic Phenomena | Maximum Marks : 3o
Qug — 3
Section ‘A’
CIEASRNR RS

Long Answer Questions.

e <l geHl & IR 800 W 1000 &l H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

IFfhaH 3fdh: 18

Maximum Marks: 18

1. tfRR & gRu g &7 Rig ST | SHHT STINT dxd bl gRT yarfed uRATfIdT &

HRYT GBI &5 BT AT S BT |

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

. Yad AT H Heqdel & FHIBRON Bl forlgy | fagd vd grrar sl & fofg ava wieRor
fRIfer g9 A< & Srfieterort @1 Wt faaaer Bk |

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.

. A fagld & W W gU 9T W I dled 9 @ ol ol wifid By |

Derive an expression for the force acting on an electric dipole kept in a non-uniform electric field.
. =l derRa & enRa & *mu a1 FHsd 87 IR Wi |aTRE @ foly aioids uTed $hifvTe
GeTRA & SMTIYT dAT FARIIYT Bl HeT § FHgS |

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

yug —
Section - B
oY I g

Short Answer Questions.

e : 9 Tl © SR 200 W 300 weat 7 ford |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.

Iffhad 3fdh: 12

Maximum Marks: 12

1. LCRURue # 8ol TG I FHSISY AT AT i & oy St mfud Hifoy | 59

aRRuer &I IHHRY gRuer Faf wer ST 87

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

SIRABTHR BT ITHT dAT BRI FHesd | 399 Soif 81+ b= fbT aroi & 8l 87 3= fow
UBR HH fHar Srar g7

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

. URT fIgd ae® 9 & foy B & M &1 FUF AIY qAT IASBT AR AR adhd
®Y YT BT |

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

. URPRR & Ruer FRH & GUR & Usel T SN ol 3R Haddl - 39 oy

R far?

Before the modification of Ampere's circuital law what was the anomaly and how it was removed
by Maxwell?
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P PIS
Course Code: UGPHS-05

P IMP—

(Course Title) Electric Circuits and Electronics

JfIHdH 3fh : 30

Maximum Marks : 30

g — 3f
Section ‘A’
Y ITRT U

Long Answer Questions.

e 1 Ul & Sk 800 W 1000 ¥Rt H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

Ifpad 3iw: 18

Maximum Marks: 18

1. fheer aRuyr =1 B 2| fie oRe & anseye uRuy # fhee aRUY & ®wRIQ &1
Ieerd BT | Ruerd o 92+ & forg =1 freesa @ SUANT @ fao=m $ifsg |
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.

2. Uphdl AT TIORER Jaeid & oy URYL—RG a1 | 39 YU H Uga gd T
g<H B P Pl gared |

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

3. CMRRY &1 993Id 8 ? OP-AMP & fofg ST A 980 &¥ a7 9gd SATal 8l

1Y, A |

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

Hug — §
Section - B
oY Sk U

Short Answer Questions.

e : ) Ul & SN 200 W 300 veat H fored |

Note: Attempt All Questions. Answer should be given in 200 to 300 Words.

Ifrhpay 3fdh: 12
Maximum Marks: 12

1. TS Wi QIdAd B U HIT TAT TS QI YT HRA Bl 2Tl Dl I DIFTY |
Describe a tuned plate oscillator and obtain the condition for the sustained Oscillations.

2. yatfep & dieest A9 qT faSy | 39 R HH ¢ |

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

3. IHH <Y yad dr ¢ifoer Uadd # R forRad |

Write difference between vaccum tube amplitier and transistor amplifier.

4. AEMICR W AT T FHSK 22 I8 DY BRI BRal © | TADI JAGIANT T ¢ |

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




SR UQY oIy eve Jad favafderned, ramRme

s (FTad) BrishA SIE=IT |3 2019—20

P IS dN ee— JAMETHAH 3h : 30
Course Code: UGPHS-06 (Course Title) Maximum Marks : 30
Thermodynamics Statistical Mechanics

QUg — 3
Section ‘A’
e SR U

Long Answer Questions.

e = geHl & IR 800 W 1000 &l H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
JAMehaH 3ih: 18

Maximum Marks: 18

1. 1 & Rl & foy #aqdd & 9 fAaRer | &1 e SIfSig dem A are, a9 Arm
I TAT AT TG IT & G AR T DI |
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.

2. ST @] & UM M &1 de forRay | {6l o< Riweq @ Refa § @9 arel aRaadsr &1
39 w9 | S |
State first law of thermodynamics. Using this law explain the change of states undergoing a
closed system.

3. U Bad aor fag we & wed 2| Rig @ISy i S 9 wed g1t @ @ gl fawg)
WA B T |
What do you understand by loath function & poin function? Prove that heat is a path function &
Entropy is a point function.

qug — §
Section - B
REESRNE RS
Short Answer Questions.

e : 9l Tl @ IR 200 9 300 weat # fored |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
B 3ih: 12

Maximum Marks: 12

1. doeR a1l BT I 3faRAT FHIGIUT Gaw1 DIGTY | $H FHIGRT DI T T Bl 87
Derive Vander Waal's equation of state for a gas. What are the drawbacks of this equation?

2. IS Bele &1 Heca HHSISY |
Explain the importance of partition function?

3. KfeIda Aaaa o IRGSIAT T 87 Hell MBI qAT HISHI BT GRHINT DI |
What are the postulates of statistical mechanics? Define phase space and phase cell.

4. 3ol Bl aRWIRT HINTT | T2isy & amest i & 379l ddal a9 R ik ot 2
Define Enthalpy. Show that the enthalpy of an ideal gas depend only on temperature.
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P BIS P NPp— JfTHTH 3P : 30
Course Code: UGPHS-07 (Course Title) Optics Maximum Marks : 30
Gug — 37
Section ‘A’
Y ITRT U

Long Answer Questions.

A ¥ geHl & ) 800 ¥ 1000 TGl H ford |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
TfSrpaH 3id: 18
Maximum Marks: 18

1. dsc & fShEM & IR # dar—i? B=a9d dAgT BISTaImR ol & ShaeE & 9=
IR IARI?
What is meant by diffraction of light? Distinguish between Fresnel and Fraunhofer class
of diffractions.

2. B% s TR PI g91ae g HrRIYCTel g |

Give the construction and working of half shade polarimeter.

3. BaHd & fgfiow fafr grT aafaeor fhesii &1 991 a9ssy don b dlers & foru
ST T DI |
Explain the formation of interference fringes by means of Fresnel’s Bi prism and derive the
expression for fringe width.

U — §
Section - B
Frgﬁﬁz‘luw

Short Answer Questions.

e : T T B SR 200 H 300 &l H ford |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
JNMTHAH 3ih: 12

Maximum Marks: 12

1. 3ffftedhol Ig B TeXBNT I Ial bl afdfd o |

Explain condition of interference for optical waves.

2. ROTege™ & HgcRar &I Regd &Y dn 9ani |
State and explain Rayleigh criterion of resolution.

3. ofoR H uftgqT @y 87

What is pumping in lasers.

4. UIYeIRE SIS ¥ 37U 9T WHSK & | AT B |
What do you understand by Population inversion? Explain.
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I PIS H M Tfermad i@ : 30
Course Code: UGPHS-08 (Course Title) Modern Physics Maximum Marks : 30
Qug — 3
Section ‘A’
RSN RES]

Long Answer Questions.

e 1 Ul & Sk 800 W 1000 TRt H forsd |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

Ifhad 3iw: 18

Maximum Marks: 18

1. BFeT 99 /T 8?2 YHIRa X-foroi & avireed § uRads & fov awie ura
PINTT | BT Ig IRITT X-fHon & a_T <& R fik =181 2 |

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

2. URHIY] & dae} Hisd & P ALV DI Ioold DY dAT 9 T gR1 Mefud
DINTY | dae Aisel § YYad A= Farven dwmsil &1 fdaxor g |
Describe the salient features of the vector model of atom and represent its by a diagram.
Explain the various quantum numbers used in the vector model.

3. TMWSR MHRI TN FUI B Aera fIda=1 HINTY | TIRT §RT AMHDI 3MHR
S F1a B I B |
Give a brief account of nuclear sizes and shapes. How is nuclear size determined
experimentally.

Hug — §
Section - B
oY SRig U

Short Answer Questions.

e : 91 U & S 200 300 eaT H o |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
JTHIH 3h: 12
Maximum Marks: 12

1. IRAR QREARY Y 3T T FHA & ARAR AMghad & (ol ST YT BHIfoTg |
What do you mean by Larmor precession? Find an expression for the Larmor frequency.

2. SIAM AT T 87 AR S J91d & RIGTT &1 Seeld ity |
What is Zeeman effect? Give the theory of normal zeeman effect.

3. 1 dUIl H URWRS fohareli @t Herg H fIag-r HIfomg |

Give a brief account of interaction among elementary particles.

4. A ufdcd—erg & SR fha—fba Geeror & fFat &1 grei= 2T 2 |

What are the conservation laws obeyed during radioactive decay.
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P PIS P ¥Yd— (Course Title) DT 3h : 30
Course Code: UGPHS-09 | Mathematical Methods in Physics - | Maximum Marks : 30
s — &
Section ‘A’
Y I U

Long Answer Questions.

e 1 U & S} 800 W 1000 TRt H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

1.

2.

3.

FfIHaT 3fh: 18
Maximum Marks: 18

Sgoid & 1 YT Bl 919y dAT Rig P |

State and prove the Gauss’s theorem of divergence.

IfedT &7 31} TSy | fhddl Mg & iRiedT Tl & o9 awfd 87
Explain probability. How is probability related to entropy?

f=faRad &1 Serexvr afed aHsTs—

(1) oerR Afeer &7 (2) AR MTIReR

Explain the following with examples

(1) Lamellar Vector Field (2) The Laplacian operator

gug — §
Section - B
Y I U

Short Answer Questions.

e : 91 U & S 200 300 eaT H o |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.

BT 3ih: 12

Maximum Marks: 12

Ife & 91 F = 2x%yi+3xy ] Td &V &I a1 § a% W a5 (00) & g (14) W
RIMFIRT WX <dl 8 df fbd T BRI BT ITOET HIRTY |

If a force F = 2x%yi + 3xy J displaces a particle in the x-y plane from (0,0) to (1,4)
along acurve y = 4x2.

IR JHY BT YA &xd 8¢ [[(2x — y) dx — yz2dy — y?zdz] &1 0T DI S8l
CUP g x2 +y2 =1 Udhid AT & el BT &% ¢ |

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.

TRl & dTgAEI Y Bl Scold BT doT Rig HIfoT |

State and prove Binomial theorem of Probability.
T AT A = (x2 + xy2) j+ (% + x2y)j &7 B | sy 6 g% &7 argeffta @ qen
@1 ifeer fava Moy |

A vector field is given by 4 = (x2 + xy2) j + (y* + x2y)j show that field is irrotational
and find the scalar potential.
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P PIS P ¥Yd— (Course Title) DT 3h : 30
Course Code: UGPHS-10 | Mathematical Methods in Physics-I1 Maximum Marks : 30
¥og — I
Section ‘A’
4" IR U

Long Answer Questions.

e = Tl B SR 800 A 1000 el H fored |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.
NfeheH 3h: 18

Maximum Marks: 18

1. JgAf~Ed Ifad Jifer @ o 3fadel FHIBRUT B BIFGTY | 3R 3 rgAf~aa uRRefd
D IR DI |
Solve the differential equation for damped harmonic oscillator and discuss in detail the
undamped case.

2. YR SOl A &1 IUANT R gU AdDHA FHERT (1 — x2)y" + 2y = 0 B & U<
BT |
Use the power series method to find the general solution of the differential equation (1 —
x)y + 2y =0

3. 9 3fadhel FHIBRU T 22 N=0 & foly ¥ adhal FHIDRIT BT &l MbIely |
What is Bessels' differential equation? Obtain the series solutions of Bessel's differential
equation for n=o.

Hug — §
Section - B
oY SRig U

Short Answer Questions.

e : T T B SR 200 H 300 &l H ford |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.
JTTHIH 3h: 12
Maximum Marks: 12

1. Twisy 6 Avwedl & BRIR e § Hifesar ug 81 feld 8 | BRIR T g HI
AN & oo DI |
Show that Cosine terms are not obtained in Fourier analysis of odd functions. State
limitations of Fourier theorem.

2. BRI kol & o Parseval &1 oW qargy den Rig il |

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

3. FoRCH FHIHRT B URATNT BT qAT FHIBROT
P=log (Px-y).
Define Clairaut’s equation and solve P=log (Px-y).
4. Jadel FHIER (x — y)? dx + 2xydy = 0 BT T U< DITIY |
Find the solution of the differential equation. (x — y)? dx + 2xydy = 0
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P PIS P TYd:—(Course Title) DT 3h : 30
Course Code: UGPHS-11 | Quantum Mechanics : Approximation Maximum Marks : 30
Methods & Perturbation Theory

gus — I
Section ‘A’
T IR U
Long Answer Questions.

e 1 Ul & Sk 800 W 1000 ¥Rt H forsd |
Note: Attempt all Questions. Each question should be answered in 800 to 1000 Words.

Jffpad 3ih: 18

Maximum Marks: 18

1. TR fasm= & IRESAT /T 8? TR Baad &1 HIfdd Hecd darsd | AFSoR AHIBROT

BT foma IR |

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

R=d IieR fava BU U BT FaIUeH Hao-ad §RT &6l DI AT O-icd UTIf¥and]
3R M TR e g = 9918 |

Solve quantum mechanically the problem of a pasticle in finite sequence potential well. Draw
diagrams showing the amplitude wave and probability density for the same.

3. SYEM @ for) ook T¥iaor fRed der s& & IR |

Setup Schrodinger equation for deuteron and solve it.

Qug —
Section - B
oY SRig U
Short Answer Questions.

e : T T B SR 200 H 300 &l H ford |
Note: Attempt All Questions. Answer should be given in 200 to 300 Words.

=

Ifrpay 3fdh: 12
Maximum Marks: 12

U I Bl TS Foll Hhiferd st S—arell a7 <ed 1fm 2|
Find kinetic energy of a proton whose de-broglie wave length is 1fm.

B JHY gadTgd Jorl g B |
State and prove Eherntest’s theorem.
Rig @I [62,0,] =0

Prove that [62, 0,,] = 0

FETHE W foIay e g SIfo |

State and prove Ehrenfest theorem.




