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NOTE: Attempt any two questions. (fhegl &l U%i & 3@ dIfaTl)

Q. 1. Define a central force. Give examples of it. Prove that angular momentum is always
conserved in a central force field.

g T B aRHIRNT B | 396 ITerur | Rig SIfE i Fota 90 &3 o Hivftg Fa ga=m
W& @ g

Q. 2. Define Rutherford scattering. Deduce relation between scattering angle and impact

parameter for o — scattering.
IEIWIS YHIUH BI GRUTT B | o-TH 10 F T Yepioi 17 3R Tard T=d & aia daiy 1|

Q. 3. What is a simple harmonic oscillator? Establish the differential equation for it. Obtain

expression for velocity, displacement and time period.
T WA ST Gl o1 BT © 2 SHDb (oY Sadhel THIHRUT RITUT HIOTT TAT 37, FaRUTo 71
STAIPT & foTT ST UTed Hifor|

Q. 4. Discuss the damped simple harmonic oscillator. Obtain the expression for displacement for

low damping, critical damping and over damping and plot it with respect to time.
TS ST TR A i &I fqaeT ol Ay sfaded, wifdd  siadied 3R i sraieH
% foTT THT & e & w0 H faRToT a0 Y 3R 9T o R |
Q. 5. Write differential equation of motion of a driven oscillator and solve it. Discuss the
dependence of the amplitude of the driven oscillator on the frequency of the driving force.

TS Yunfed 3Madf qifers o TIfd &1 fahd IHieRu iR duTs@ g Sifoe| Yunfed aide &
TATH $I Yuifed o $i sgft W FRar &1 fada sifoal

Q. 6. Explain driven series LCR alternating electrical circuit and hence find the expression for

current at any moment. Also discuss the LCR electrical resonance.

gonfed Suft LCR ToaTad! faggd uiRay & el &< 3R fhell & § 4RT o6 A & oy st 31
B | JUft 3G DI faaar off B

Q. 7. What are coupled oscillators? Give three examples and explain. If the natural frequencies
of two coupled oscillators are same, then explain energy exchange between them.

T ST FT 8 & | A IeTeR0T b THEgy | afg &Y gfvd Siads &t Uidpfads Sgfal T 8, af

3 o Gl [AF-HT Bt AR B |
Q. 8. Discuss the motion of two coupled oscillators in brief.

3l gfra iferst @t Tifd ot Ty o fade Y|
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NOTE: Attempt any two questions.

fregl g usl & 3w AT
Q. 1. Derive the expression of magnetic field due to a long straight cylindrical conductor at a
point outside, on surface & inside the cylinder and also plot a curve between magnetic

field and distance.

RYdeR & TER, T 3R 3R U foig W TH dd Y IeHR Heder & HRU qaDH1T & B
Sifcafdd UTed B 3R ED I &7 3R g1 & s TP I Faf|

Q. 2.What do you mean by magnetic vector potential. Find out its Poisson’s equation and
explain Biot- Savart’s law.

TID I AR fava F 3y 31 GHgr &2 TS Uga JHIGRU &1 R ST IR Sie-grad

& g o A B

Q. 3. Explain orbital gyromagnetic ratio and Bohr Magneton and find its value.

FHef TTRIAAE SUTd 3R TR T o AR B 3R THT A 1d B

Q. 4.Write down the relation between magnetization vector and current density for non -
uniformly magnetized material.

S =Y § ga 19 Uerd & e g i ok URT g9 § YaY 1d Sifor|

Q. 5. Explain the displacement current. Write the Differential form of Maxwell
equations in free space.

ORI YR 31 THSEY | Gad ST & fo Aagad THteul o fafa|
Q. 6. Write Maxwell’s equations for homogeneous, isotropic and non-conducting medium
and derive equation-
V2B = ue 22
at?

T, THRAAS 3R Farad ATeqd & o Aaqdd & THIBR ford 3R THEH0T Ut &y -
V2B = us‘?;tf

Q 7. Write the Maxwell’s equations for EM waves. Derive the expression for energy flux
and explain the physical significance of Poynting vector.

faggag® T axFl & forg Aagad & IHieRul fafay| Sl yarg iR arifé afexr
1 Wi Agd JHS|

Q 8. Discuss the spectrum of electromagnetic wave radiation.

fIegd g a7 fafehur & Waed o1 qui ST |
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Note: Attempt any two questions. (fhegi & w4l & 3aX qIfav])
Q. 1. Prove that -

2

m -mc
)3/2e72kT c?dc

dn = 47m(27tkT

is the number of molecules in a gas having velocity range ¢ and c+dc.
g I o5 1 AT ¢ 3R c+dc areh 19 & rugsit ot Tem giet 81
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2rkT

—mc
dn = 4mn( )3/2e72kT c?dc
Q. 2. Explain the Maxwell’s Law of velocity distribution and how can it verified
experimentally.

AT IR & A & T Bt ARST B 3R 38 TAHD 20 A H4 AT b1 ol Gl 7

Q.3. (i) What do you understand by mean free path of molecule of a gas.
TG & 310] & [T ad Uy F 317 7 JHSd 872
(if) Show that the mean free path of the molecule of a gas is inversely proportional to its
density.
feramt fos forelt T & 31U] 7 ATed Hard Y ISP Tcd &b g AU BIdT 872
(iii) Show that the mean free path of molecules of gas is directly proportional to its
absolute temperature and inversely proportional to its pressure.

faamt f5 719 & Srujeft &1 ATed Yad Uy IS FRUE ATIHH & W8 ST SR I°& Gad &
PHRT BIelT &

Q. 4. Explain the transport phenomena in gases. On the basis of kinetic theory of gases,
derive an expression for the coefficient of viscosity.
T & uRag ulge & gasmsd | 41 & Tfas Rigid & SR R 1T ulie & forg setd
A it

Q. 5. Explain thermodynamic probability and establish its relation with entropy.
ISR TRl B GHTSY qUT TCIUl & 1Y SHBT Yy R DI |

Q. 6. On the basis of classical statistics derive the formula for specific heat of solids and
discuss the result.

foRETd WiReT! & SMYR R 31 Uardl &1 TIRTE Iva o1 7 Mepred a1 aRomd R =i &3

Q. 7. Derive Bose Einstein distribution law. Compare Maxwell Boltzmann, Bose Einstein and
Fermi Dirac statistics.
I SMEENA faerur fFAgn g S| Aaad decolad, S 3SR iR wHf fve wiferst o
T |

Q. 8. What are ortho and para hydrogen? Explain on the basis of nuclear spin statistics.

3T 3R TR g8 IoM a1 &2 ety s wifet & YR R fada- &t |
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Q. 1. Explain four vector formulations. Obtain four vector form of momentum.

T =T TSUU 1 THNEY | T HT Iy Al JSU0T U x|

Q. 2. Define four frequency vectors and derive their transformation equations. Using them
explain longitudinal and transverse Doppler’s effect.

gy SMgfcT AR B GRUTG HITT TUT I SUTIRUT THIBRUT e Do | THD! Tgad
IR 3Iee 9 SIURI SIER THTA! B FH |

Q. 3. Obtain transformation relation for energy and momentum of two colliding particles
between laboratory and centre of mass frames of reference and prove that it is very
difficult to have a particle of very high energy in centre of mass frame.

Gl HUIl & cFx & ToTT TRINTRITAT Ud HalT $UT=RUl Y YTt HIfoTe a1 Ryeg HIfoe fos geqam
&% FCR ad T B0 P17 S Sl UTed HRAT HigH B g

Q.4. What is meant by Threshold reaction energy? Explain .Obtain an expression for it.

SEA-Soll DI THIRY | SHPBT Ao Jdd Do |

Q.5. Prove that C*B*—E? is invariant under transformation equation.
e IO fr C*B? — E? AR~ SUTaRUI THIHRUT & Sffd feR giam 8|

ul
Q. 6. Define the Electufomagnetic Tensor by combining the Maxwell’s equations V-B =0

u
and VxE:—a—E.
ot

w u
ARdd JHIGRO V- B = 0 qul Vsz—Z—ItE DI g B faggd gt uieRT & ug o Ui
DIfT|

Q. 7. Solve the three dimensional Laplace equation in Cartesian coordinate system using
the method of separation of variables.

TR & GYIHRT fafel T ST R Braira Fenie! # BHfafig aremy wHiexo &1 ga I1d Siforg|

Q. 8. Find the expression for resonating frequency for TE mode in a cylindrical cavity using
Helmholtz equation.
TG Ieco THIHRUI BT WA J SAIHR Hlex H VY [aeqd giad & e SrATe! Sgfd &
b YT BTy
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fopgi al weil & IR diferu|

Q.1 What do you mean by biasing? Explain fixed and emitter biasing in transistor circuits.

TIfoReR ST ¥ 3HTYeT o1 ared g2

Q.2 Explain the criteria for sustained oscillation in electrical circuits giving example of Hartley
oscillators.

BTCd SHRITICY BT GG od gU faggd Ryl § FRAR gad & AFcS! &1 RS He |

Q.3 What do you mean by feedback in amplifier? Discuss positive and negative feedback in
amplifiers.

TRIBRR & Blgdd I 3 R A 8?7 TRITBRRI H ThRIAD 3R ThRIHD Uldfhal IR T B3 |

Q.4 Discuss the effect of positive and negative feedback on input and output resistance of
amplifier.

TR & 7YC 3R 3HT3eYe UfeRIY R FHRIAD iR THRIAD Bliadd & YT TR I |

Q.5 Explain the working of differential amplifier and discuss its input and output impedances.

fEwHiRTa TUwR o ST THITT 3R $9& 7YC 3R 3HT3eYe et R =i &1 |

Q.6 Explain the working of operational amplifier taking the example of adder and differentiator.

Tioie 3R faNed &1 IeTeRUI ad T URareH uade &1 drRIvuTH qagnsu|

Q.7 Explain working and characteristics of junction field effect transistor.
SHaRI & YHTT TifoRex &t HrIuumel 3R faRiwarsii &1 guemsu|

Q.8 Prove the Boolean theorems and explain the working of NAND, NOR and XOR gates.
Ffor T UHg &I R B 3R NAND, NOR 3R XOR T &1 HRITuMTel IHet |
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Note:Attempt any two questions

BIS 3 UY BIT

Q.1. Show that Lorentz transformation equation is equivalent to rotation in space time
coordinate system.

Ryeg PITC fr dRwest TUaRor THiaRu fesp-w1a Fewie a o 9ol & gea g1

Q.2.  Define gRuiitd sifsm|
(i) Light Cone U1 R
(if)Light Like, Space like and Time Like vectors
UBTRIAd, GHIAd, Td 3MThIRIdd JiGw
(iii) Present, past and future using light cone.
DT VP & gRI aqHH, YddbId Ud Ui FH1d Hi

Q. 3.  Define four force vector and relativistic equation of motion.

TIGIIY I G DI TRUTIT BHITT qUT STUfED T 7T BT THH0 FIF HifoTg |

Q. 4.  Derive the equation of relativistic Doppler’s effect.

MUTEDHTY SIER UHTT & THIDHRU GId DR |

Q.5. Using energy momentum four vector, obtain relation for shift in wavelength of
photon during Compton scattering.

gﬁqmﬁéﬂwmﬂmﬁ@wmﬁuﬂaﬁﬁmﬁﬁwwﬁaﬂw
|

Q. 6.  Obtain transformation relations for energy and momentum of two colliding particles
between Laboratory and centre of mass frames.

TIHR B AT &l HUN & foId YANTRIET 9 ST g Al & ALY SHoll Ud AT &b SUTRUl
THDHUT U HIfTE |

Q. 7.  Derive the Lorentz transformation equations of magnetic field vector B.

DY IR & B o fAIT AT SUTIRUT GHIHROT dd B |

Q. 8.  Prove that for electromagnetic field vector.

g graasta & wfewr & e g o1
(i) B=VxA (i) gradq):—%—E
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Note: Write the answer of any two questions.

forgl & el & IR o
Q.1 What is the Tunnel Effect? Explain the decay.
AT HTd T 2 HU P &7 B SARAT P

Q.2 Deduce the solution of Schrodinger equation for a potential step. When particle energy
is greater than the step potential.

Rt faya Uk & fore 39 31aT o ot SR THEH0 BT 8 1Y HISTT Od HUT BT Sroll TR
P fAya I 31 gl

Q.3 Find the expression for Eigen values and Eigen functions of a particle in a dimensional
infinite potential well.

T A o= TERTS & faHd U H TP BT & 3N A Ud ST Ba! i 0T Hifoig |
Q.4 Deduce zero-point energy for the simple harmonic oscillator.
W 3! qraep o o I foeg FHoil o1 7 J1d Fiforw|
Q.5 Describe Frank - Hertz experiment and discuss the results obtained.
Tha §eol TN b1 GUI HIeTT quT UTed JIROTHT BT ReAT it |

Q.6 In a normal Zeeman Effect, the spectral line of wavelength 5000A splits into three lines.
If the separation between two successive lines is 1.1X10 A; estimate the strength of the
applied magnetic field.

T ST gHTa H 5000A Bt X, < Yarsii & faurfed gkt §1 afe @t it Waerht &
TETCH 1.1X10 A € @ TITd DT & BT ATH T Biord |

Q.7 What is a Rigid Rotator? Discuss its energy eigen values and eigen functions.
T T¢ YU o1 87 3D Sl TSI U T M a1 &1 fada1 Sifog|

Q.8 Discuss the vibrational-rotational spectrum of a diatomic molecule. Discuss the
vibrational-rotational spectrum for a diatomic molecule.

Te TGURHII 3] & ey ru-yuif WergH b1 fad=1 Biferg|
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Note:Attempt any two questions.

P2l 1 g &b IR feford|

Q.1. How binding energy per nucleon is related with atomic mass number? Explain.

S SHolf ufd fFad &1 7 SadH S & 1Y [y UHR uRafdd gidr 82
TR

Q.2. What is meant by mass spectrograph? Discuss the main parts of mass spectroscopy.
SIH WAC % I 7 d1d 82 GHHM WA RD Ul & J-I U & TH8u|
Q.3. What is spontaneous fission? Explain it on the basis of potential barrier.
w@a: fqEue o1 g1 87 Wa: fagus &I fqua Uk gRT 9agm|
Q.4. Explain the nuclear fission process on the basis of liquid drop model.

TSI %4 4 Aled & YR TR AMNG Y fa@ue- Sififhar &t e ol |

Q.5. What are Leptons? What is Lepton conservation law? Using above, prove that in

emission, anti-neutrino and in B* emission, neutrino is emitted.
TP T BId 87 AP W& Fm T 52 SHBT IUANT R Rieg fbforg s -
Io | Ufd-=gfeAl, aur g+ IqeiA H fer Ifoid gid g |
Q.6. Explain the concept of color quarks.
HR Db B HIYRUN DI FHATSY
Q.7. Discuss the working method of gas filled detectors on the basis of ionization of gases.
T & T WR MR T S| &t Hrifafe &1 quiH &0

Q.8. Discuss the working method of Proton Synchrotron in detail.

Oieid Rmpicd & Al & fawarid sare & |




