S.S Jain Subodh P.G. College, Jaipur
B.Sc. (Physics) 11 Sem
Paper Code: DSC HPHY 201
Paper Name: Mechanics and Oscillations -11
Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good
presentation.
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UNIT-I

Q.1. Discuss the motion of a particle under the influence of gravitational interaction and
obtain the equation of orbits.

TTSTH YUl YU &b YHTT H Teh HUT B T IR T By 3R Deftaif T FHiemR0T U &3 |

Q.2. Define impact parameter and scattering angle. Find a relation between impact parameter
and scattering angle.

T TRMHTCR 3R B0 HI0T DI IRUTT B | gHTE IRTHIER 3R UHI0H ST & s
SELREIE]
UNIT-II
Q.3. Time period of a body suspended from a oscillating spring is T1 and time period of the
same body suspended from another oscillating spring is T». If the same body is
suspended from both spring and make the body to oscillate, then find the time period of
the oscillations.

T fUis P! fBIT F Tedh! HR Sad HRM W 3Maddld T4 AT § 3R O BT § et
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Q.4. Solve the differential equation of motion for damped harmonic oscillator.
3faHf~d Gl BT Sadhd THIHRUT [oRd 3R U 5 B |

UNIT-lI

Q.5. Write differential equation of driven oscillator and solve it. Discuss the dependence of
the amplitude of the driven oscillator on the frequency of the driving force.
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Q.6. Prove that in a series LCR circuit the maximum potential difference occurs across the
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UNIT-IV
Q.7. What do you mean by normal modes of vibration of coupled oscillator? Deduce the
normal modes of vibration for a coupled oscillator.
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Q.8. Discuss the dynamics of a number of oscillators with nearest neighbor interaction and
determine the frequencies of vibration in normal modes.
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S.S Jain Subodh P.G. College, Jaipur
B.Sc. (Physics) 11 Sem
Paper Code: DSC HPHY 202
Paper Name: Electromagnetism-I1
Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good

presentation.
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UNIT-I
Q 1 (a)Write down the formula of magnetic field due to a long straight wire by
defining Biot-Savart's law.

fyan-grad fFam &1 aRyig B g T WY UR1aTS! aR & SR Tea 87 & 9 [

(b) The magnetic field of a long straight wire carrying current 5A is 107 tesla. Find out
the distance of observation point from the wire.
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Q 2.What do you mean by magnetic vector potential. Find out its Poisson’s equation.
TED T Al faya I 310 1 U § ? SUHT Uraa- JHIHROT J1d HifoTg |
UNIT-II

Q 3. Obtain and expression for the magnetic moment, angular momentum and gyromagnetic
ratio due to orbital motion of an electron in an atom.
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Q 4. (a) Obtain a relation between magnetic susceptibility and magnetic permeability.
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(b)Write down the relation between magnetization vector and current density for
nonuniformly magnetized material.
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|

UNIT-1I



Q 5. Explain the displacement current. Write the Differential form of Maxwell equations in
free space.
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Q 6. Write Maxwell’s equations for homogeneous, isotropic and non-
conducting medium and derive equation-
V2B o°5
= U —
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UNIT-IV

Q 7. Discuss the spectrum of electromagnetic wave radiation.
faqgd gra@ I ¥ fafdvur & Waed &1 quiH ST |

Q 8. Write the Maxwell’s equations for EM waves. Derive the expression for
energy flux and explain the physical significance of Poynting vector.
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S.S Jain Subodh P.G. College, Jaipur
B. Sc. (Physics) II Sem
Paper Code: DSC HPHY 203
Paper Name: Optics-11
Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good
presentation.

Bl & forg fAdwr: smmgHe 7 8 U €| B Y 4 U (YD ShTs I 1) 8 B BT | U8l B
H Y HH 500 Xeg! o AMeT AR U ! Tgfa & ary ford|

UNIT-I

Q 1. What is optical pumping? Give three main applications of laser.
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Q 2. What is the difference between ordinary and laser light? Define spontaneous and
stimulated emission.

TTYRUT YT 3R Ao YHT H T 3R § 2 WA Ioi adl IRA IoiA &1 aRHTd Sifoe |
UNIT-II

Q. 3. Explain Einstein's coefficients. Find the relation between them at thermal equilibrium
and find its necessary condition for population inversion in laser.
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Q. 4. Describe the applications of laser in medical science and communication system. Also
write the uses of Holography.
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UNIT-III

Q. 5. Discuss the energy level scheme and working of He-Ne laser, How population
inversions achieved in this type of laser.
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Q. 6. How holography is different from photography? Describe the method of recording in
hologram and reconstruction of the image.
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UNIT-1V

Q. 7. Explain the optical Fibre cable in detail. Describe its types, advantages and
disadvantages. Explain the necessity of cladding.

UHTRITT d=] Had & IR T THSY | 3T UHR, A G ST &1 Ui HIfTT | FATST Bt
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Q. 8. Define total internal reflection. Calculate the intensity of surface located at 100m
distance from a laser source (Where aperture in 4mm and power is 10 mw) of 6000A°.
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S.S Jain Subodh P.G. College, Jaipur
B.Sc. (Physics) IV Sem.
Paper Code: DSC HPHY 401
Paper Name: Statistical Physics
Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good
presentation.
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UNIT-I

Q.1. Derive the expression for Maxwell’s law of distribution of molecular velocities.

ARIIT b MU AT & faaror & fFom & forw siftyeafad urd +3 1

Q.2. Explain the principle of equipartition of energy for gases.

TGt & foTT Sooit & FATIHTSA & Rigid o1 T B
UNIT-11

Q.3. Explain and derive expression for mean free path in gases.

T 7 HTed Yod Uy Pt RS B R 3ifiaafaa urd w |

Q.4. Derive an expression for thermal transport phenomenon in gases.

TG} H iy ufkag ge & fow ue sifiyeafad urd Y|
UNIT-11I

Q.5. What do you mean by phase space, micro and macro states.

TRON R, G&H 3R R RT3 I 31T 71 JHA 87

Q.6. Derive the expression for the heat capacity of solids.

BRI &I AU &l o o0 T e Bhe |
UNIT-IV

Q.7. Write short notes on postulates of quantum statics, indistinguishability and exchange degeneracy.

Hicy Xefed, sfaursadt iR faf g fasfa & sifruromsit R wfad ey ford |

Q.8. Discuss the nuclear spin statistics with reference to ortho-para hydrogen.
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S.S Jain Subodh P.G. College, Jaipur
B.Sc. (Physics) IV Sem
Paper Code: DSC HPHY 402
Paper Name: Electronics and solid state devices-I1
Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good
presentation.
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UNIT-I

Q.1. Prove that for maintained oscillations in Colpitts oscillator, the forward current transfer ratio hg
of the common emitter transistor must have a minimum value C,/C;.

g IR & Sifede ifem T St &I Tiftd T & ol Ivafy Ieie TR hee &1 FAaH
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Q.2. With the help of suitable circuit diagram and equivalent circuits explain working of an RC phase
shift oscillator. Obtain expressions for frequency and condition of oscillation.

Iferd aRuy foF TuT o uRudl &1 9/l § RC Hal-[aRIT0s Gifes o1 SRV Saesu| i
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UNIT-1I

Q.3. Write advantages of negative feedback. How non-linear distortion is reduced by negative feed
back.

%mmg@ﬁém%mu%@m&mﬁmaﬁwgﬂﬁémmmwwﬁmw
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Q.4. What do you understand by feedback in amplifier circuit? Explain the effect of feedback on input
and output resistance of an amplifier.
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UNIT-11I

Q.5. Give the characteristic properties of an ideal OP AMP. Draw circuit diagrams of inverting and
non-inverting OP AMP amplifiers and explain their working.



TH e OP AMP & fafRI¥ 701 FaTSU| AT 3R FH-37a1¢T OP AMP THEHBRRI & Fidhe
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Q.6. Draw the circuit diagrams of differentiator and integrator using OP AMP and explain their
working.

OP AMP &1 IUTNT P fANGH 3R THIH TS P Tfche R 1T 3R ITh! BRIV JHSY|

UNIT-IV

Q.7. Draw the circuit diagram and transfer characteristic of an N-system JFET in common source
configuration. Explain this curve.

IYIAY Iid fa=ar T § U N-UUIME JFET &7 URRUY 3G dUT 30T fHceifores TR 59 9%
CaREEIER]

Q.8. What is an AND gate? Write its truth table. Draw the circuit diagram of the AND gate using TTL
logic and explain its functioning.

AND gR &7 § ? 39%! I Iikoft fafed ) 111 aifhes IuaiT & dd g¢ AND R &7 gRuy
ARG W TSB! HRYUITCH GHSSY |



S.S Jain Subodh P.G. College, Jaipur
B.Sc. (Physics) 1V Sem
Paper Code: DSC HPHY 403
Paper Name: Mathematical Physics & Special Theory of Relativity — II
Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to attempt 4 Questions (1
from each Unit). Write questions in at least 500 Words with good presentation.
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UNIT-I

Q.1 (a) Discuss geometrical interpretation of Lorentz’s Transformation.
ANUSS [UTRYT & 37ef e Bifomy |
(b) Explain the detail about light cone, light like, space like and time like vector.
UBIT Tdg , YHTNET , IMBHIRE] 9 FAII A & N H fORJd | 18y |

Q.2 (a) Define Four Dimensional Velocity Vector and prove that :-
A T DI IRATNT DI q2m Rig FIfTY fd
4

2 Vi=-
=1

(b) PrE)ve the orthogonality of force and four velocity.
Tdfem a1 qAT TAIfH 9T B ATfgHAr Rig BT |

UNIT-1I

Q.3 (a)Prove that a photon cannot give rise to an electron positron pair in free space in the absence
of an additional external field.
g @IRTY 6 v aifaRad a1 &3 @1 guRefd § e IcH Jad dRl H geldgi= ufoiig
YT BT JATGT 8] DR Fehd |
(b) Calculate the minimum energy of a photon so that it could transfer half of its energy to an electron at
rest.
U BISH B RATH SO B HIF B T BT FAIR a8 R sraver #§ Rerd ve gorgei bl
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Q.4 (a) Deduce the transformation between laboratory and centre of mass system.
o 9 A dew adl & w9l W Egeqr—vr DI |
(b) A decay equation is given 7+ — M + v if the rest mass of =*-meson, u*-meson and
neutrino is m,+ = 139.6Mev/c?, m,+ = 105. 7Mev/c?, m, = 0 respectively determine relativistic

kinetic energy of u*- meson and neutrlno

UEh &g I 39 UBR & I @t - pt +v Ak ot -astE, pt-aE vd e & o
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fer & SJTEr@rcFﬂ?I TSt SHTiall BT L{Ndnoﬁ BT

UNIT-I111

Q.5 Derive the transformation of electric and magnetic fields between two inertial frames using the
relativistic formulism.
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Q.6 (a) Prove that C2B? — E? is invariant under Lorentz Transformation Equation.
fRig PIRT C2B? — E? dRves ®U=R & 3id fea 8idr 2|

(b) Prove that the self product of electro magnet field tensor is given by FZ, = 2 (B2 — E—Z)
%W%ﬁgﬂgmﬁa%ﬂ?mwwﬁizz@z—f—j)mél

UNIT-1V

Q.7 Solve the Helmholtz equation in circular cylindrical coordinates by using the separation of
variable method.
=R & JIFPRT A BT ITANT TP JATBR -1 el § gerslecs] THIBRT Bl 8 DI |

Q.8 Find the general solution of Laplace equation in spherical coordinate system by using
separation of variables method.
TR & GIUFHRY A BT IUANT B Moty (Feer 7 H ATl AHIDBROT BT ATUdH 8l Sl DIy |
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S.S Jain Subodh P.G. College, Jaipur
B.Sc. Hons. (Physics) VI Sem.
Paper Code: DSC HPHY 601

Paper Name: Quantum Mechanics-II

Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good
presentation.

Bl & e A sETHc A 8 U €1 O &l 4 U (TAD SHTS I 1) 8 B gl | Ui
HH Y FHH 500 Wea| aH ALY SR T 3T URf o a1 ferd |

UNIT-I

Q.1 What is the Tunnel Effect? Explain particle decay.
G THIG T G 2 BN D & BT HRAT Do

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

oot fava Uik & ol 39 Sawi1 & fow AifSTR IHIHR0 &1 8@ A1 HIFGIY SIF HUT B
Foil TR & fava 3 31 g
UNIT-II

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

TS At 3= T8 & aUd U & Ud HU1 & SR A U4 SIS Ba-l BbI 0T
DI

Q.4 What are symmetric and ant symmetric wave functions? Give an example of each.
TR 3R UfGHfEd a8 B 1 82 TS BT U 3aTeR0l 3

UNIT-I11
Q.5 What is Spin Orbit coupling and fine structure of spectral lines? What is the effect of
spin-orbit coupling on the S-energy level and P-level? Explain.

TAIh Ul el T SR quichiiia Yarsil &1 SR TRaT a1 87 TI-3oll &R 3R I TR W
fom- 3iffee g &1 o1 UHTd ISl g7 SaRed ST |

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.



AT SHM THTE H 5000A B 3@, di9 Xareit § fyurfed gidt 81 afe 3 sityes Weaed &
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UNIT-1V

Q.7 What is a Rigid Rotator? Discuss its energy Eigen values and Eigen functions.

U ¢ YUT o1 82 TP Bl 3N A UG 313 ol o1 fada-1 sifoe|

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

Ueh fEIRHAS 310 & forg v -qulf WeeH 1 faae sifsa)



S.S Jain Subodh P.G. College, Jaipur
B.Sc. Hons. (Physics) VI Sem.
Paper Code: DSC HPHY 602
Paper Name: Nuclear Physics

Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good
presentation.
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& Y HH 500 Xeg! o4 ATeY AR U ! Tgfa & ary ford|

UNIT-1
Q. 1 Explain all terms of the semi-empirical mass formula.
3ef- SFUaST S 3 & 9yl Ual &t re e |
Q 2. Explain the nuclear shell model in detail.
TRATY A AlSd ! fawdR ¥ JHAA |
UNIT-II
Q 3. Explain the theory of nuclear fission and fusion process.
b1y faees Ud Yera Uichan & Rigid &1 gresd|
Q 4. Write a detailed note on the mechanism of the emission of delayed neutrons.
fqdfad <gi- & I B fopamaiy IR U fawqgd e ford|
UNIT-III

Q 5. What are the various classifications of the elementary particles?
Trfies HUll o fafte ez 1 62
Q 6. Explain various quantum numbers of elementary particles.

TS HUN B AN HicH B3 &t ARSI B |

UNIT-IV

Q 7. Explain the Van de-Graff generator and Wave- Guide generator with a diagram.
3 S1-UT0h TReR 3IR 9975 S SIReR Bl U ol & A1y JHemy|
Q 8. Write notes on the following
fafifed o ey ford

a. Electron synchrotron Scidei RishicH
b. Proton Synchrotron W= RighiciH



S.S Jain Subodh P.G. College, Jaipur
B.Sc. Hons. (Physics) VI Sem.
Paper Code: DSC HPHY 603

Paper Name: Solid State Physics
Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good
presentation.
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UNIT-I

Q.1.Determine the spacing of lattice planes in simple cubic, body centred cubic and face
centred cubic crystal.

TR GF1G, 3id: b1 G-I U7 BeTeh bi=wd IHIg STeih] H el & HH g1 J1d Piford |

Q.2.Derive Braggs law. Why is this not applicable for visible light. Discuss conditions for X-
ray scattering from crystal.

N7 % gy ) fagaue ST, g8 Fam =2 ueT & fore o o el gar )2
UNIT-1I

Q.3.What is meant by electrical conductivity. How it is related with collision time.
fIggd ATeemdT &1 1 I 5?7 SUHT Yue Hdl o o1 YaY gidl 87

Q.4.Deduce an expression for electrical conductivity of electron gas using Sommerfeld
theory.

JIR e Rigid T ITART Hd U FaAT 719 &1 [Iggd Aradhd! &1 ol g

ool

UNIT-111

Q.5.What are conduction and valence band in solids? On the basis of the concept of energy
bands classify the conductors, insulators and semiconductors.

3 T IAH 3R TUNT oS 1 82 Sl 88 G & SMYR W ATAD| Harad! aul
G ATCIaD! DT FDHRUT DT |

Q.6.What is Hall effect? Derive the expression for Hall coefficient for metals. Also describe
the experimental arrangement to determine the Hall coefficient.

BT THTd 1 82 YTgsit & Bt 0l & forg ieieh fagaad S1fSe? 8id T[uries & H19- &
fore Iugead YA a1 &1 quiH Bifod |



UNIT-IV

Q.7.Explain type 1 and type 2 superconductors and write the applications of them.
TREU U qUT U] fg i Sifd araien! o1 9o =1 quT 39 IuanT faRau |
Q.8.Discuss the BCS theory of superconductivity.

3{fd AT & BCS RIgid &1 au & |



S.S Jain Subodh P.G. College, Jaipur
B.Sc. Hons. (Physics) VI Sem.
Paper Code: DSC HPHY 604
Paper Name: Atomic & Molecular Physics-11
Assignment March 2025

Instructions to Students: Assignment consist of 8 questions. Students are required to
attempt 4 Questions (1 from each Unit). Write questions in at least 500 Words with good
presentation.

UNIT-1

Q1. Discuss in detail the spectrum of hydrogen atom explaining the cause of
hyperfine structure?

Q2: Describe the effect of magnetic field on the energy levels
UNIT-II

Q3. Discus the energy levels and spectrum of helium atom ?

Q4. Explain the origin of continuous and characteristic of X-rays and discuss
absorption edges in X-rays absorption?

UNIT-III

Q5. Discuss the vibrational Rotational spectra of diatomic molecules and draw
the energy band diagrams?

Q6. Explain the Raman Effect Quantum mechanically
UNIT-1V

Q7. (a) Explain the working of a photomultiplier tube

(b) Explain working principle of pulsed LASER for the time resolved
Spectroscopy

Q8. (a) Write a short note on LASER imaging of objects

(b) Explain the working of Lummer Plate.



