S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment October 2026
Programme - B.Sc. (Physics) | Sem

Paper | - Mechanics

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

forgl IR Ut & IWR T, TA® 315 (@fAT) A FH A FH TP UY &1 794 e 7

UNIT-I
1. Obtain Lorentz transformation equation and explain Lorentz length contraction and time

dilation.
DI
2. Find the displacement due to effect of the Coriolis force on body thrown upward with
velocity V.
ATV I SR B 3R Tb 7Y fUS TR BRI g b YHTd & HRUT g dTel fawira=

CARGIRNHIEIYN
UNIT-II

3. What is centre of mass frame of reference? Discuss collision of two particles in centre of
mass frame when one particle is at rest in lab frame.
SHAM o5 e ThH F1 5?2 ST &5 hH & &l HUI & hHRId IR Id] B ofd TP HUI
AT I H RR g1

4.  Explain slowing down of moving neutrons in a moderator.

Hed yerd § Mfasiie el &t He o saradt S|

UNIT-111

5. Define Rutherford scattering. Find a relation between impact parameter and scattering
angle.
IEXPIE HIUH BT GRUTT F<, TaTd WRMETER 3R UHT0H S0 & did Hay Tio |

6. Discuss Relativistic Longitudinal Doppler’s Effect.

3Mferes srjeed SR UHTa & faae T &1 |

UNIT-IV

7. (a) Find the expression for rotational motion of a rigid body.
Tl Tg fis ! guiH 1fd & fore aivie F1d S|
(b) Explain the inertial coefficients of a rigid body.
T3¢ U & STS@d ulid| & AR BT |

8.  Find the moment of inertia of a solid cylinder about an axis passing through its
center of mass and perpendicular to its length.
THh 31 909 $I S8 AU ITP GHAM H% U GIbR [oR- aTell qul IID! ddls &
Sdd 3l o URd: Jd Hiferg|



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment October 2026
Programme - B.Sc. (Physics) | Sem
Paper Il — Electricity and Magnetism

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

forgl IR Ut & IWR VT, TA® 315 (GfAT) A FH A FH TP UY &1 794 e B

UNIT - I
1. Define gradient of a scalar function. Explain physical significance.
TSR e &1 UIuTdl HI IRUTT B3| 3P Hifded Tea $I IHM|
2. Discuss the effect of uniform and non uniform electric field on an electric dipole.

fagga feya &R THF iR 3qaH fagyd & & uHd W = B |

UNIT -1

3. Derive an expression for force on a moving charge.

T TR TR T dTdl 9 o T A o Hifort|

4. Deduce the relation J = V x M where J is the current density and M is the intensity of
magnetization at a point in non- uniform magnetic field.
&t FPTa: [ =V x M, 98T ) URT ¥ § 3R M et fiig R SRy daata & A gadhed bl
daarg |
UNIT — 111

o1

What do you mean by electrical susceptibility and atomic polarizability?
Establish a relation between them.

fagga=fiear SR TRATY YdieHRur F ST T I § ? 39 aFl & o Jay A1 By

6. Write-down the formula for capacity of a parallel plate capacitor having distance
between plate ‘d’ and partially filled with dielectric of thickness ’t’.
T T GHIR Qe JuTia &) 41idr o1 g1 e e widl & di & gl ‘o' 8 iR e v
TIeTs a1 WRIdegdie I 3fifRid U J HRT g3 5

UNIT - IV

7.  State and explain the Faraday’s Law of Electromagnetic Induction. Derive the
expression for coefficient of self-induction of a coil.
faGgd-gab 1 TRUT &b TS & FaH &1 Fed SR JHt | bl Hisel & W -UR0T UMD &
fore widan AT

8.  Drive Maxwell’s equation in differential and integral forms stating the physical laws of
electromagnetism.

faggd-dasa & Wifde Fomt &) 9d1d 8T, Aead & THIER0N B Sawa AR JHIGE =0 §
I1d HIfoTT|




S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment October 2026
Programme - B.Sc. (Physics) 111 Sem
Paper | — Optics

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

gl IR Ut & IWR VT, TA® 31 (GfAT) A FH A FH TP U BT 794 e 7

UNIT -1

1.  Write constrution and working of Michelson's interferometer. Describe the experiment to
find the following-

(1) Wavelength of monochromatic light.

(i) Refractive index of thin film.

HISh e AIHRUMAT B g1de T BRIV oI f[alRad| 9 &) 319 3 & for uan &1
U Biford-

(i) Thad YT BT aiTeed

(ii) Tacl fohe T 3Udd-ich

2.  What is the principle of Newton ring? Describe its experimental arrangement. Find the
expression for diameter of dark rings. How it the depend on refractive index of wedge-
shaped film?

e 9ag &1 71 RIS 82 393! UAIMS SIawT 9123 | 3 el & S 6T Sole U
DITT | BTHR e & 3fUad-ic IR I8 & ARk Har g?

UNIT -1

3. Discuss Fresnel diffraction produced by circular aperture. What is zone plate? Explain
construction of zone plate.

JAIHR GRS Y W1d faac 3! fqda1 Sifort | T wie F1 8 ? 9 Wie &I a1 aHemsd |

4. Describe what effect is on the double slit Fraunhofer diffraction pattern-
(i) Width slits.
(i) Distance between slits.
(iii) Wave length.
fg-E1fe5g & WIgIHR Ufaed R quiF Sifo -
(i) YETfg B Aers |




(i) RaTf3gl & o BT 3R |
(iff) TS BT T YU TSaT g |
UNIT = I

Explain the Huygen's theory of double refraction for uniaxial crystals. Distinguish between
positive and negative crystals.

BT & Uo ey foreal & fou fg sruada Rigra o sarsa &R0 HBuTdHs Td YATdS
fheal # 3k Wy I |

Define specific rotation. How it will be determined with the help of Laurent's half shade
polarimeter? Describe the working of half shade plate.

¢[quT guifcs DI TRUTST o | TRT & 31¢f ST YIuHT &1 TEral ¥ I oy J1d BIAT ?
31ef- BT Ufe b1 o B BT JUH BiTord |

UNIT - IV

Explain the pumping method in CO, laser. Beam obtained from this laser is of which
wavelength band? Giving its energy level diagram discuss working method.

Co, TR ¥ T f3fY Ty HIfoR| 39 aWR T U 4 oy aviieed o8 & o g1 & 2
TAPBT Soll WR 3RT ¢hR B [AfY T |

Discuss the basic theory of construction of hologram and reconstruction of an image by
hologram.

B & AU 3R ufdpfa & gafiai & Rigr &1 quH Sifvh |



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment October 2026
Programme - B.Sc. (Physics) 111 Sem
Paper Il - Mathematical Physics

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

gl ar udt & IWR AT, TA® 315 (@fAT) A FH A FH TP UY &1 794 fHard 7

UNIT - I
1. (a) What is Curvilinear Coordinate System? Define the curl of a vector field and obtain its
expression in orthogonal curvilinear coordinate system.
I e 95 a1 2?7 Ud Ay 859 & Fdl B URMINT d iR oliffegs aexdig fder dF
H SHST SSTdh T N |
(b) Prove that in orthogonal curvilinear coordinate system V x (V(Z)) =0.
Rig HIRA 6 efiss asvedi fider &3 % V x (Vo) = 0.

2. (a) Express the vector field @ = yzi — yj + xz2k in cylindrical polar coordinates and hence
calculate its divergence.

afew & d = yzi — yf + xz2k & JaeR giw e § arh ey ok 39 fou SEast s
BT |

(b) Define Jacobian and show that J(u, v) = 1. Compute the Jacobian of the following
transformation: x = 4u — 3v?%, y = u? — 6w.

StpIfeas & gRaIfa IR iR fea & J(u, v) = 1 fF=faRed SuiaRer & Siifdas & oM &Y x =

4u —3v?, y=u?—6wv.

UNIT-1I
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 e Uiaer &l gRHIiva $iford | afe By, €, JgaR uleer & vad AV gfter ufewr & ar Rig
HRT 5 AHB,C, Freer e 2|
(b) Prove that a tensor of second rank can be described as the sum of symmetric and

antisymmetric tensors.

Rig PR fb te fgda ¥ & R oI 99fd Ud 3gaffd =R & AT & wU H foldm ST FhdT 2 |

3 (a) Define the Dirac Delta Function and explain the shifting property of the Dirac
Delta Function and its applications.
FEMP SoeT Held DI URHINT Y 3R 16 Seel B & RIfteT o7 3R 89 IGUART B AT B |

(b) Explain the concept of a symmetric and antisymmetric tensor.

Tafig iR ufaqdfid S~k & SITUROT GHsIgd



UNIT-111

5. (a) Write the Legendre’s Differential Equation and prove that Legendre Polynomial
can be expressed as:

IoIvS Jadhd THIHRT ford SR Rig oY 6 ololy 9gUe 39 UBR &h [&al ST §ahdl &

Po(x) = —— L (x2 —1)"

2Mn! dx™
(b)Prove the following recurrence relations for Legendre functions:
ol Werdl & forg 8 geRIafhr daer @1 Rig a0 |

i xPy(x) = Ppp(x) = (n— DPy_q(x)
i (1—x?) Py(x) = n[Pp_1(x) — xB,(%)]
6. Find the power series solution of Hermite’s Differential Equation and draw the
first three Hermite polynomials graphically.

BRATSC FHIBRYT BT ©Td 3l BT A Y UG YoH 9 8vdIge dgual & Ty fAeuvl &1 qeisy |
UNIT-IV
7. Find the solution of wave equation in two dimensional Cartesian coordinates.
TR FHHRN BT fgfada iy el § g | o |

8. Find the general solution of three dimensional Laplace equation in Cartesian Coordinate
system by using the method of separation of variables.

=RI & gyl A | a9 sty Fdernel § A TSR0 ST AUdh gl YTl DI |



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment October 2026
Programme - B.Sc. (Physics) V Sem
Paper |- Quantum Mechanics-I

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

gl TR uell & IR G, TS 3H13 (GfHe) A FH A HH TS Y ST 994 Afard g1

UNIT -1

1. Describe Planck quantum hypothesis and Planck radiation law. Obtain Wien and Rayleigh —
Jeans laws from it.

Wi ! HicH NG adl wWie & fafevor fAan &1 guiq wifore] 398 49 & g qur
- o9 & 99 ! g Hifore|

2. What is Compton Effect. Give an expression of the Compton effect on the basis of quantum
theory of radiation. Deduce an expression for the Compton shift.

PHIged YU 7 82 fAfhRur & wicH Rigid & YR TR HIMe YU PT Iold <]
PHieH f[aRT o Y sdid aJadd Hifve|

UNIT -1

3. Explain Heisenberg uncertainty principle and explain the following with its help.

(i) Ground state energy of the hydrogen atom
(i) Non-existence of electrons in the nucleus.

BTSoHaT & A RIGId D THET AT TP YR TR HAIRIT BT THIAST:
() TISSIoH URHTY Bt Hd AT Bt Holl
(i) YD H Saael &1 3Mkia i -Tg! 81 dbdl
4.  Derive time dependent and time independent Schrodinger equation for matter waves.
Explain physical significance of wave function.

& Al o e wg-FR quT Sg-wads iR THIBRU1 ST GaTe B | T A ol
ifde ardear aasmsu|

UNIT - 11
5. Define linear and Hermitian operators in quantum mechanics. Prove that the eigenvalues of
Hermitian operator are real.



wicH gifde! § Y¥e Ju ik Jere &1 uRkuiltd sifsu Rig sifse & sk
IHRE P ST T IRAfd® gid ¢ |

State and prove Ehrenfest theorem.

TEAbRC Ty & fRau a1 S8 R SifvTe |

UNIT - IV

Derive wave equation for one dimensional motion of a free particle in a box. Find the value
of energy eigenvalues and eigen wavefunction.

TH Sidq | Wad HU DI TH-GHg T & 1T a1 THIHRU &1 Jare Hifod| SHoll &
ST T YT ST I e BT | J1d DT

Solve the time independent Schrodinger equation for a free particle in a cubical box. Find
(i) Energy eigen values (ii) Eigen Wave functions, (iii) Degeneracy of first and second
excited states

1T g H fRUd U Wdd S0 & ot GHY-Tdd YiTSTR JHIGRU &l 8 ditvig | FafeiRad
sn?raéllﬁq:

(i) STt P TSN AM (i) ST I B (iii) TIH T fgaiid IO SIa=UT3Hf bt Sray=rar



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment October 2026
Programme - B.Sc. (Maths) V Sem
Paper Il — Nuclear Physics-I

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

gl IR udt & IWR AT, TA® 315 (GfAT) A FH A FH TP UY BT 794 e B

UNIT -1

1.  Establish a relation between Impact parameter and Scattering angle in Rutherford scattering
experiment.

TERBIS YbT0H TN H 3MTaTd TRIHIER U1 Yb 10 B0 & o Ty RIMUT I

2. Write short note on following FHfeiad oR Sféra Aie ford|
I. Angular momentum of Nucleus TN &1 HIofg o

1. Magnetic dipole moment of Nucleus 1Y% &1 Jad1d fgga &Hqu
1. Electric quadrupole moment of Nucleus TN T faggd aqysia simguf
V. Parity Tt
UNIT - 11

3. What is meant by the mass defect. What is the relation between mass defect and binding
energy.

Tad-aferd sRaan ufaferar & forg a2 § $iR 3 ¥ T 1 ofTcl! 62

4. Describe characteristics of Nuclear force.

T g &1 faRrvarstt &1 9o H|
UNIT -
5. What is Geiger -Nuttal law.
TS'R-Aecd a9 F1 5|
6. Give detailed thoery of alpha decay.
3] &7 HT fakgd Rigid aadrsf|

UNIT - IV

7. Explain construction and working og G.M. counter . How quenching achieved in this?

Gg;@. PR & AT 3R BRI B B dRIb DI JHSTSY | STH XHT S BRI fhaT Srdr

8.  Which type of energy loss by heavy charged particles during interaction with matter.

YR AT BN GRT Uard & 1Y WRER fordn & Sl 1 IHAH 69 UHR Bl 82




S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment October 2026
Programme - B.Sc. (Physics) V Sem
Paper I11- Solid State Physics-I

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

=gl TR uell & IR I, TS 3H13 (@A) A FH A HH TS Y BT 994 Afard g1

UNIT - |

What are the differences between primitive cell and unit cell of any crystal? Determine
the volume of these cell in FCC crystal.

fopaft oft fope o ffAfed A iR gfe Ta & g A1 3R 87 FCC fhted & 39 3F1 9d & SadA
o1y i

Describe the classification of Bravais lattices and their prpperties giving one example
each.

§d STAHT (Bravais Lattices) BT TGO AT I IO &1 JUH SV 3R TAH BT TH-Tdh
Jerexur o |

UNIT - 11

Explain the method for finding Miller indices with a suitable example and obtain the
expression for interplanar spacing.
JYad 3a1eR0l Aigd AR FaHID! (Miller Indices) DI JTd B P Al THART qAT SfeRdend
Qﬁ (Interplanar Spacing) & ﬁ‘l’Q ol Ui aﬂﬁrm
Describe the Debye-Sherrer method for determining lattice spacing in crystals.
foredl # Sde adg Q’\P[ (Lattice Spacing) Ruyiftd s & f?’l’Q @Eﬂg—w fafer (Debye-Scherrer
Method) T U HIfoT|

UNIT — 111

Discuss the Periodic potentials of a solid and draw the energy band diagrams?

3 13|3T?Af & 3faary favg (Periodic Potentials) CARCEEEI W qUT il 9 3R (Energy
Band Diagrams) §-IgT|

Explain the concept of negative effective mass.

FUTHD THTAT GHH (Negative Effective Mass) P AU B HHATRU|

UNIT -1V

Explain the differences between metals, insulators and semiconductors.

%ﬂﬂx’rﬁ (Metals), W/ﬁ?ﬁﬁffm (Insulators) TYUT RUEIRED] (Semiconductors) & o 3R
Wy BT

What is Hall effect? Explain how the measurement of Hall coefficient determines the
mobility in metals?

B UMTT (Hall Effect) FT 87 THSY % €T UM% (Hall Coefficient) & HIUT gRT Urgaff o
T e B MR (Mobility) Ha fRafid &t st 31



