S. S. Jain Subodh P.G. College, Jaipur
(Autonomous)
Academic Year 2025-26
B.Sc. (Maths) Semester - I11
Subject- Physics
Paper I - Thermodynamics
ASSIGNMENT

NOTE: Attempt any four questions.
forgl IR Uil & IR o

Explain various types of thermodynamical interactions between two isolated systems.
&l gy Jurerd] & o fafie TR o1 SMae i 3id:fehansii ot e #: |

Derive the formulas of Gibbs free energy and Helmholtz free energy considering
interactions between two systems.

3 yunferdt & o IRER foh a1 IR famR o 8T sy Had Soit 3R Segiees Had SHoll
BT P 4T |

Write a detail notes on the heat engine and Carnot engines and their efficiency.

ST S5 3R PHIFIC S T 3! q&fdl TR fawqga fewoh fafe|

Explain various types of Maxwell equations of thermodynamics.

SHMID! & fAfa UHR & Haad THIBRON &1 IRAT B |

Explain Joule Thomson expansion and coefticients for ideal and Vander Wall gases?
3frasl SR dE are 4T & forw St UTae fawdR SR 7[urics &t areT Y2

Explain cooling by adiabatic expansion and demagnetization.

TG TR 3R fagrae gRT 2fideH &t sare &1

Write various experimental features of superconductivity.
Siferarerebt 1 faftra urfiies faQamd fifew)

Write notes on the following
frafeRad W iy ford

a. Liquid helium R siferad
b. Helium I and II giferd 1 3R 11
c. Superfluidity 3{fcl AR .
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ASSIGNMENT
NOTE: Attempt any four questions.

foral IR Uit & IR i

1. What is Curvilinear Coordinate System? Define the curl of a vector field and obtain its
expression in orthogonal curvilinear coordinate system.
IR e 93 R 2° Uh AT &F & Bl DI IRFINT B IR diftad amvdr i
H SHDT ST T PN |

2. Define Jacobian and show that J(u, v) = 1. Compute the Jacobian of the following
transformation: x = 4u — 3v?, y = u? — é6w.
SaIfdad &I R I ik R & J(u, v) = 1 F=faled suiarer & Sieifdas @ ToFT & x =

4u —3v?, y=u?—6wv.

3. Define the Contravariant and Covariant Tensor. If B,, and C,, are covariant tensors and A*" is
contravariant tensor, then prove that A*Y B, C,, will be invariant.
gfcreR Ud WeeR ufeer &l gRHIiva $Iford | afe By, €, JgaR ulee & vd AV gftrer gfewr & dr Rig
HRA 5 AHYB,,C,, Frear & 2|
4. Define the Dirac Delta Function and explain the shifting property of the Dirac
Delta Function and its applications.
e See1 W @1 aRag o iR fevra Seet word @ RifteT o iR 6a SN @ e R |
S. Write the Legendre’s Differential Equation and prove that Legendre Polynomial
can be expressed as:

IoIvg 3fadel FHIHRYT fod 3R g X b ofoly 98Us 39 UBR &b hal S Fadl o

Po(x) = — £ (x2 —1)"

2! dx™
6.  Write the first three Legendre polynomials and give graphical representation of
these Legendre polynomials.
v F oioig 9gusl &I foRay vd 9@ Iiftha feuor &r <@gy |

7. Find the power series solution of Hermite’s Differential Equation and draw the

first three Hermite polynomials graphically.
EIAZT THH BT O @ &1 S BN UG YoF A9 BWIge 9gUal & TMfha wuor &l gerisy |

8. Write Laguerre’s equation and find general solution of it and obtain Rodrigue’s formula for
Laguerr’s polynomials L, (x) and also write the first two Laguerre polynomials.
AR iR faRay vd $H@T gt S1d B dr @R 9gue L, (x) @& forg e g3 g aifsrd |
UM & AR dgde 1 forRay |
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NOTE: Attempt any four questions.
forgt IR sl & IR o

1.

Explain the meaning of a four terminal network. Obtain Z and h- parameters for it and
establish relation between Z and h- parameters.
g <fHAa e &7 a1 0SSy | $9% Z 9UT h IR &1 Ui SIfo’ 991 Z 9 h Urad # Siaw
RTUT S|
Find out the input, output and mutual impedances for an active four terminal network and
derive the relation among them.
T Uiehd IR <fHAd Aedd & foIT e, 3f3eye 3R IR Uit &1 udt @ 3R 3% o
BELAREART
State and prove maximum power transfer theorem.Show that the power loss in the generator
is equal to the power delivered to the load and its maximum power efficiency is only 50%.
ST fdd TR YOI BT HYF Td Jahi diford | Rig a1 for Sifa 1 e g1 &1 a9 dle &t
3 TS Tfad & RIS BIaT § a7 UG TaRd fad gardT Had 50% gt ¢
State and prove Norton’s theorem for circuit analysis. Explain the limitations of this
theorem.
1S UHY &1 B U9 ST BIoRd | $9 UHT & TSR] ] FHISy |
Draw circuit diagram and h-equivalent circuit, with load resistance R; of an PNP transistor
amplifier in common-emitter configuration. Deduce expressions for its input and output
impedance.
JUAFAE-Ioid a0 & PNP giforex Uatie & forg e iRy R, & 91y aRkuy = 9 h-Uread g
gfkuy §sU | ARl qut ffg ufcarersit & fou sieie o sifoa|
Draw the notations of PNP and NPN transistors. Explain the concept of load line. Draw it
for NPN transistor.
PNP @4T NPN CifoRex Udlidh SHIST, IS a8 1 S{GURUN &1 TF HRd g NPN TifoRex & fad drs
GIEERCIEN
Draw the circuit diagram of a full wave rectifier and explain its working. Derive expression
for efficiency and ripple factor.
o guf a3 RRyert & uRuy &1 o Wifaw ok Iu®t &rf il & JHemsy| qerdr SR e
T[0T o THIHRUI dd Dol |
Explain working of a zener diode. How is it used in voltage stabilization? Explain.
% SR TS &1 H1 Ay I0emsul S dieedl RS0 U a1 & oY 39 ST & ard g
REEIELY
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ASSIGNMENT

NOTE: Attempt any four questions.
forgl IR Usll & IR i |

1.

oo

Describe Black body radiation and Energy distribution curve.

HOrHT fafeor 3R St faaror a6 &1 quie # |

What is photoelectric effect? Explain the work function for photoelectric effect.

U1 faggd THTE 31 § | UhTRI faggd UHTa & ol SritheH & 9Hgmsu|

Deduce time independent Schrodinger equation starting with time dependent Schrodinger
equation.

SR BT THY 3T THHI T URH B ATSTR A AT THIBRU &I g
PHIfoH |

Use uncertainty relation to find the ground state energy of simple harmonic oscillator.

ST R 1 SUANT R AR ST Qe B Jd AT Holl Dl AT

State and prove Ehrenfest theorem.

WAHRE THY Fad 3R Rig &% |

Define linear operator. Prove that energy operator is a Hermitian operator .

D GHRS B! uRHINT B | Rig B3 b ol THRS T gitifedT YhRP g |

Derive energy eigen value and eigen function for a particle in one dimensional box.

UHiaftrg ST | fRUT H1 & oI St i A 9UT 38T el U iU

. Define degeneracy of energy level for a particle in three-dimensional box.

Bfaftrueien # R o & o ol TRl Y Uyydr & JHST|
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NOTE: Attempt any four questions.
forgt IR Usll & IR o

1.

What is the meaning of electric quadruple moment of a nucleus? Derive an expression
for it.

TfNF & fagyd Tqya smaul &1 a1 onf 87 39% fo U oo o Sif |

Explain the following properties of the nuclei-

e & Faffad o @t amen Sk

(a) Angular momentum of nucleus. 1% &1 HIURT HaT|

(b) Electrical quadruple moment of nucleus. TN &1 faggdia Tqea Smeui|
(c) Parity {HdT

(d) Magnetic dipole moment of nucleus ¥ BT Ja 1Y fggd @FFELUf

Draw a graph for variation of binding energy per nucleon with mass number and explain
it.

S G- & 1Y Ui YfFasi= deq SHolt & uRad- & e Ue U1 9410 3R 39
AT |

What is nuclear force? Describe basic characteristics of nuclear force.
THT T T 57 AU T B! aud faRiwdreft &1 quiF Sifor|

Describe Geiger - Nuttal law and its importance.

MR-Acd ATH 3R 3P HEd PT gUH HR |

What is beta decay? Describe the characteristics of kinetic energy and energy spectrum
of beta particles emitted by the radioactive element.

et &g o g7 Meaedf a@ gR1 Ifid dier Huit @ nfas Seit 3R Sl WaeH o
fa=ivarsii &1 auiH S

Compare lonisation Chamber and Proportional chamber.

HTIIHRUT Fef 3R TUTID el B gaT B |

What is the range of moving charged particles? Derive the formula for the range of
charged particles.

TIAT AR HUN BT IR T 32 AR H0T & TR BT Y Ydd Hiford |




S. S. Jain Subodh P.G. College, Jaipur
(Autonomous)
Academic Year 2025-26
B.Sc. (Maths) Semester - V
Subject- Physics
Paper 111 -Solid State Physics-I
ASSIGNMENT

NOTE: Attempt any four questions.
forgt IR Uil & IR giforg |

Q.1 Discuss the following for the simple cubic crystal :-
(a) Co-ordination Number
(b) Lattice constant
(c) Volume of unit cell
(d) Packing Factor
W fobeed WRameil & forg g &t fader fafor:-

(a) WW|
(OEISCARUKIE
(c) TS HIBDHT PT ST
(d) P 0lh
Q.2 Derive the formula for binding energy of ionic crystal.

T fobted BT 4= Hoit & forg T I [ho |

Q.3 What are the basic assumptions of Einstein Model of specific heat? Discuss Einstein theory
of Specific heat and explain its temperature variation.
IRy ST & SR Aisd &1 Jd Ydhet- Tl 1 5?7 59 Aled &I [dadg-T & gu fafyy 3w
BT AU & 1Y URTd B THsy |

Q.4 Discuss low temperature Debye model of specific heat of solid and their experimental
values.

SaTE Aisd Pt Tl § 31 &t g dd UR fafRry IwT 3fR TinTetss 71 &t o THesd |

Q.5 Discuss the K-P model for the motion of an electron in a periodic potential.
3adf faya o gaae i &t T1fd & forg K- ATSd & fadaHT Siforg |

Q.6 Explain the physical meaning of negative effective mass of electron and on the basis of it,
explain hole.
gAde I & RATHS THTH SoqdM &1 e 31 B THSET TUT 3T YR W gid $I RS

BHIFTY |

Q-7 Obtain the expression for paramagnetic susceptibility for ionic crystal.
3| fobeed & U 3 TR URTRIAT BT AP U Diford |

Q-8 Discuss the Domain theory of ferromagnetism.

e TEDhd b 81iH Rigid o fada HifSg |




