S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Physics) Il Sem
Paper — Oscillations and Waves

Note: Attempt any 4 questions, selecting at least one question from each unit.
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UNIT -1

1. Obtain differential equation for a particle in a parabolic potential well. Derive the expression
for displacement and velocity of the Oscillator.

R faMd U H Yo BT B el M A & oY fadhel FHIDHROT ST DI | Gl
@ Ao T 9 & @SS U< BIfTT |

2. What is Simple Harmonic Motion? Obtain differential equation for it and draw the graph for
position dependence on displacement, velocity, and energies of simple harmonic oscillator.

IR 3rait A by ded 27 3 o) STddhard AHIBROT &I RATIAT BT | 9ol IRl
AT Sleid & ARy, o1 dar Sotell & Rerfd R fiRdr &1 v Wi |

UNIT - 11

3. 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.

T JoNfed Slold Bl A BT 3ddold THIHR0T forRau R 59 81 P |, gonfed aidis
@ SMAM B YONfad g1 Bl Aghd W FRar &1 fJa=a=r sifoig |

4. Discuss the electrical resonance in LCR circuit. Deduce the condition of maximum current
and quality factor for this circuit.

LCR URu H fagld SrgTe AHeSY | 39 U ffdrdd arT &1 Refd ga fazver qone
TS BITY |

UNIT - 11l

5. A coupled oscillator is excited to mixed mode. Write its equation of motion. How does the
displacement of coupled pendulum varies with time?

g gRwa <Siferd &1 st faer & S<fsa fear & s9@ 1fd &1 Siexo falaw | &
HCHh Gllh b fIRIUT 997 & A1 &g ybR gRad+ s8R ?

6. What are Coupled Oscillators? Give three examples and explains if the natural frequency
of two coupled oscillators are same, then explain energy exchange between them.
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UNIT - IV

. Derive an expression for the velocity of transverse wave in a stretched uniform string. Deduce
the expression for frequency of a vibrational string

THIAM 11 g8 SN H U T & ofl & oY AP I DIt | HURTA SR HI g
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8. Prove that in a plane electromagnetic waves electric field E, magnetic field B and wave
propagation vector K are mutually perpendicular to each other.
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S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Physics) Il Sem
Paper - Thermal & Statistical Physics

Note: Attempt any 4 questions, selecting at least one question from each unit.
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UNIT -1

. Describe Carnot engine and deduce its efficiency.
HTHIC SO BT JUH DITTY SR THB! G&fdl J1d Do |
. Using Maxwell thermodynamical relations, derive Clausius-Clapeyron equation.
HRIAA & MBI Heitlf BT SUART HRdl §U, FANIY-FAUIRIA THIBRUT T BifoT |
UNIT - 11

. What is Maxwell distribution function of velocities? Using this distribution function, derive
expression for mean speed, root mean square speed and most probable speed of gas
molecules.

I T Aad AR W 1 87 U fAR01 Wad &1 IUanT S, T AUsit B1 3fgd T,
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. What is mean free path? Obtain an expression for it.
A1 Yo T T 87 ST 118 Ueh ol T Iforg |
UNIT -

. What is Joule-Thomson effect? Find Joule-Thomson coefficient for ideal and real gas. Define
temperature of inversion.

- AT JHTE T 82 3MeR 3R IR 19 & oy S[d- 41w Ulies 1d HIforg | ekl
A B aRUTRd Hifor|

. Derive the formula for specific heat of solids on the basis of classical statistics and explain
specific heat at high and low temperatures using this formula.

RATT FifTHt & MYR W 31 Teri &I ARy S &1 3@ ogad v 3R 39 JF &1
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UNIT - IV

7. Consider a system of two particles. First three states are available for each particle in one
dimensional box. Determine the probability of finding both particles simultaneously in a
microstate, when both particles are (a) bosons (b) fermions and (c) classical



I BN & Uh o7 WR IR B | T T S H U HUT P ot Ugell i aITE SUdY g |
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8. On the basis of Fermi-Dirac statistics calculate the thermodynamic probability for 4 phase
points and 2 cells in which g=4 and states are ni=4,n;=0;ni=2, nj=2;ni=1,n;=3;n;=0,n;=4. For
which of the above states is probability maximum?

HHI-FE1S FiRGTD! & YR W, 4 =R figaft 3k 2 Hifkrepref & forg SHwAnTiaes Widiehd ot
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S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Physics) IV Sem
Paper - Statistical physics

Note: Attempt any 4 questions, selecting at least one question from each unit.
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UNIT -1

. Explain and derive the formula for the Maxwell distribution for molecular velocities of the
gases.

1 & 3MToTfaes Tt o foTe HeRydd fadRur & G &1 R Hx 3R 34 o i |
. Derive the formula of the energy distribution function for the molecules of the gases.
1Y & 3rupaft & fore Fott faaRor e o1 9 Sgadd HIfoTe |
UNIT - 11

. Explain in detail the mean free path and distribution of free paths for the molecules of the
gases.

1 & 3fupsii o fod Ared god Uy SR gad U & faerur o1 fovga e Siforg|
. What is thermal conductivity? Derive the formula.
TGt =TTl o1 82 $Heb! G 1l Bt |
UNIT - III
. Write notes on the following
fgferiad Wk ey ford

a. Micro and macro states Y& 3R R[T SARITY
b. Entropy and thermodynamic probability Q?A'I'Cﬁ 3R NS Wi

. Using classical statistical mechanics, derive the equation for the specific heat capacity of
the gas.

R ARSI FifADT HT STANT H §T, T Bt fAfRIy Form et o forg weiesvor sgaad
Fifor|

UNIT -1V
. Derive the Plank distribution function and radiation formula.
e fadRor e 3R fafdor @ sgast s
. Write notes on the following
faferied R ey ford |
a. Black-body radiation ih-siat fafeor



b. Postulates of Quatum Statistic ®icH ARSTHT & RAGid
¢. Thermionic emission YHAEH Ioi
d. Nuclear spin statistics TN g U= GikeTe!



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Physics) IV Sem
Paper - Electronics and Solid State Devices-11

Note: Attempt any 4 questions, selecting at least one question from each unit.
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UNIT -1

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

g PR & Bifcde alfed H e ol Uiftd @9 & ol IUTE IFoid foReR  hee BT
ATH H Co/C, BT =M

2. What is oscillator? Explain the principle of an oscillator and Barkhausen Criterion.

e T 1 a1 82 SThgrdoi HaICT and Gifed & RigI &1 IH=Sy |
UNIT - 11

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

ngﬁé*ﬂ%wuﬁrﬁam IRFGH fTET0 B BUTHS YA GRT 64 UHR HH fohar
ST gl 7

4. Draw the circuit diagram of current feedback series input circuit and calculate voltage gain,
input resistance and output resistance.

YRT GAHaR-90f fawr & fore afkuy fo sHIST aut dicedr afsy, o= uferty qut frfg
ESRERISEDIEY

UNIT - 111

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 TG OP AMP & Ty 01 §3U| 39afeT IR AH-3HafeT Afhard® atid & qfdbe
3G FARY 3R IH! BT JHSET

6. With the help of suitable circuit diagrams, equivalent circuits and circuit analysis explain the
following applications of operational amplifier:

(1) Adder (i1) Integrator (ii1) Differentiator (iv) Comparator (v) Unit gain buffer

Ifd ufuy SRl oo uikudt SR uRuy fazrayel @t Jemar ¥ dfkarers yads &
fofafea Iy &1 R HIfoT:

() BT TaGD (i) JHIDHT TaG D (jii) STBICH (iv) T (v) Thd Al THR




UNIT -1V

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

IYIMY FId o= & T N-UUIMH JFET &1 URUY 3R TUT 3R 0T S(feefiie Wi | 39
I I gAY |

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 R 1 g ? S9! T iRt fafgd | TTL difcher SuaiT & @d §Y AND §R &1 URTY
G Wi qUT T HRITUITCH THS |



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Physics) IV Sem
Paper - Mathematical Physics & Special Theory of Relativity — 11

Note: Attempt any 4 questions, selecting at least one question from each unit.
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UNIT-I
Write components of four-momentum P, and show that-

=

Fqffw T P, @ "eat @1 fakay qon wefdid @ifnr f—

(i) X P? = constant
(i) E? = p?c? + mic*

2. Define components of four-frequency and write their transformation equations between S and
S'frames.
IIfH—3MgRT & TcH Bl TRWINT I TAT 590 fory S dqon S’ HHl & Jra JUrRoT FHIBROT forRRad |
UNIT-II

3. For the inelastic collision between two particles moving with relative velocity obtain the
expressions for momentum and energy in C-reference frame after the collision.
MU o7 | AIfRlel &1 &l & 19 IUARY cadhr & ford C-Fder a3 # cadmr & ugard &oll & a7 Ud
Sl Sa BT

4. What is Compton Effect? Using concept of energy momentum four vector deduce the expressions
for compton shift of wave length and direction of recoil electron.
PTYCH TG T 87 FOl—AdT adfad Al AHT= BT ITANT BRD BrUe diiTed faweme dorr yffara
golaed & e & aSd T S |
UNIT-I11

5. Write Maxwell’s equations in tensor form.

YT FHIBRON BT Ufeer v | U BT |

6. Using electromagnetic field tensor obtain the Lorentz transformation of components of magnetic

field.
e gra@ & Ulde &7 STWIRT dRe R &8 & gchl & (o)) ARG HATIRYT FHIGRT ST DIToTY |

UNIT-IV

7. Two earthed conducting plates are placed parallel to xz —plane and passing through the points
y = 0 and y = a. A line charge parallel to z-axis is situated between the plates at point (0, d). Write
the two dimensional Laplace’s equation and then obtain expression for the electric potential between
the plates.
3 FHIR —AUfdhd s ufeeadr xz da & Ik y = 0d y = a R & 2| S wiel & 4
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8. A thin rectangular plate is placed in x — y —plane. The edges of the plates at points x = 0, x = a,
y = 0 and y = b are maintained at zero temperature. If initial temperature of the plate at any
point (x,y) is 8,(x,y) then obtain expression for temperature distribution.
U%h Il JIAAPR @ X — Y A AW 2| We & PR x =0, x = a,y = 03iRy = b Y T0&HAF R
Rerk v M € IfX wie & fodll a5 (i, y) W uRfI® @M 0, (x, y) & a1 a AaRe & ford vt U
DI |
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S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Physics) VI Sem
Paper - Quantum Mechanics-II

Note: Attempt any 4 questions, selecting at least one question from each unit.
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UNIT-I
1. What is the Tunnel Effect? Explain particle decay.

GETTHT 1§ 2 HUT B &R B RS BT

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

Rt fAya TR &1 IT 3aRT & ol HNFETR THHRU BT 86 HIFGTT ST BT B
Soll IR & faua ¥ sifde B
UNIT-II

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

TS ATt 3= TexTe & aUd U & Ud HU1 & MR A U4 SIS Ba! dI T0HT
DI

4. What are symmetric and ant symmetric wave functions? Give an example of each.

T 3R U a8 e 1 87 U 61 Ud 3aTeRUl ¢

UNIT-I11I
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.
TAHUT BT T SR JlchHa Y@rsfl &1 dRie WRaH1 F1 6?2 TH-SHoll wWR 3R G- SHoll
TR R - 3fffele T &1 1 U419 USdl g2 SORed S|

6. Describe Frank - Hertz experiment and discuss the results obtained.

Thh BCST YN T qUI IO TUT YT GRUTHT BT SURSAT DI |

UNIT-1V
7. What is a Rigid Rotator? Discuss its energy Eigen values and Eigen functions.

U €¢ YUT o1 82 TP Bl 3N AH UG 3137 ol ! fada-1 Hifog |

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

T fURHTY® 3] & forw Hry=-gulf WegH &1 fad= Sifom|




S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Physics) VI Sem
Paper - Nuclear Physics -1

Note: Attempt any 4 questions, selecting at least one question from each unit.
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UNIT -1

1. Discuss the Fermi gas model and explain the asymmetric term of semi-empirical mass
formula with the help of Fermi gas model.

HHT T AlSd WR 9 B 3R B 119 Hied & Jeridl U 18- SHdo SH = 93 &
SIHHIHT UG i oHRHAT DY |

2 Derive semi empirical mass formula. Explain in detail the origin of each term.
31ef- YA ST Y I B | TS UG &1 ST BT faxgd faavur o
UNIT - 11
3.What are the conditions for a self - sustaining chain reaction and how they are obtained?
Y- WTferd aa fforan & fre o1 =1 § 3R 3 el UTed i ST 62
4. Describe the structure and working of a nuclear reactor giving diagrams.
3G Tfgd TR RUgeR &I YT 3R HAYUTE &1 gui Hiford |

UNIT - I

5. Describe construction and working of linear accelerator. What are its limitations?
HFRR TR B §1GC 3R FHIH B & dRid BT qUH DY | SHDHT T WA 62

6. Explain the working of proton synchrotron. Draw its labeled diagram.

Uieiq Rishlel & B A BT aRid] TH | TS dad aTal SAUH §1¢ |
UNIT - IV

7. Describe the meaning of lepton number, baryon number, isospin and strangeness. Also
describe their conservation laws.



fRoferRaa TfRm &1 orf Tr=sT qur 9% IRemT aat &1 guiH Hifere: JpTH T, SRa e,
ARG R (SMeaifayE) 3R fafead

8. How are the strange particles are distinguished from the non- strange ones? Discuss the gall-
man Nishijima scheme and prove that the particle and antiparticle have opposite values of I,

faf ol o IR-faf ol A B 3T fpar raT 87 Ad-T-FfifSm aem R 9= Fifere
T Rig ST fb o1 3R Ufdep T & | & A RER Awid g g



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Physics) VI Sem
Paper - Solid State Physics-11

Note: Attempt any 4 questions, selecting at least one question from each unit.
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Unit-1

1. Write down the Debye theory of specific heat and discuss it?

faRky S & fears Rigid & fafauw Sik 39T quH Sifor|
2. Obtain the dispersion relation for the vibrations of a monoatomic lattices. Prove that this type

of lattice work as low pass filter.

UHURHIUGEH ST &b HU-l o [l f9&Tur G&¢ J1d Hifore| g Hifve fh 39 UBR &1 STdd
N U fhecy & U H S HRAT B

Unit-11
3. What is Hall Effect? Derive an expression for the Hall coefficient for metals.
BId THTd T 82 eTgait & fore gid T[uries T isids eidl pifoTd |
4. Discuss Drude-Lorentz theory of electrical conductivity.

fqyd =mcrehdl & ge-dRed Rigid &1 quiH HIfvT |

Unit-111

5. What is Ferromagnetism? Discuss the origin of Ferromagnetic state by the origin of atomic

moment.

TRITAfeSH 1 g2 TRUTY] 3ol & IR & YR W WRITARCH a1 &1 IAfT W Faf
Pl

6. What do you understand by spontaneous magnetisation? Explain its temperature dependence.

G- Tpd gehd § UHT 77 dIdd 82 TH! dIAH WR R &) Wy $ifsm|
Unit-1V

7. Give briefly outline of BCS theory of superconductivity.
SffaaTedhdl & dITey Rigid o1 Ha o Ukdd Sifo |

8. Explain the Meissner effect in superconductivity?

SfIATARdl H AR UHTG & IRSAT DIoTE?




