S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment October 2026
Programme - B.Sc. (Maths) I Sem
Paper — Mechanics and Oscillations

Note: Attempt any 4 questions, selecting at least one question from each unit.
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UNIT -1
Q. 1. Explain Gallilean transformation and write a note on invariance of Newtons’s laws.
ﬁﬁ—rﬁmqgmw“n?’rm (Galilean transformation) aﬁmﬁaﬁ?qzq%ﬁm‘r ®t
IREEGI (invariance) IR Th e ford |

Q. 2. Obtain Lorentz transformation equation and explain Lorentz length contraction and time
dilation.

ANCS T TR FHIHRU U Y 3R ARG aTs Ygpad SR T heltd &1 e $e |

UNIT - 11

Q. 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.
SAH % daf ThH F1 52 SHHM &= hH U G HUN & THAT IR Id] B oF U Bl
AT BhH H RR g1

Q. 4. Find the expression for rotational motion of a rigid body. What are inertial coefficients?
Derive the expression for these inertial coefficients. Explain the terms: moment of inertia
and product of inertia.

fordft T i @ gufF 7ifa & fore oies 3 ST | TS T[unid 31 82 31 TS g ur!
& foTe o gd HITY | TS S0l 3R TS UHHd Ug! & SRSl HIfoTe |

UNIT - 11l

Q. 5. Show that areal velocity under central force is invariant/constant.

fearst b Fdla aa & siavia &g 3 Sruiad-a/fRR | |

Q. 6. Derive the equation for the damped harmonic motion.

Sraufed Sadl fa & o gHiteo gaa S|

UNIT - IV

Q. 7. Derive the equation of motion of a driven harmonic oscillator.

Tferd adf gias & forg Tfd &1 IHeRur J1d Sifog |

Q. 8. Derive the equation of motion for a coupled harmonic oscillator.

I SMTadl Gl o foTE TIfd &1 FHIHRUT 1T HIToTT |



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

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

Q.1.Write constrution and working of Michelson's interferometer. Describe the experiment to

find the following-

(i) Wavelength of monochromatic light.

(i) Refractive index of thin film.

AR HE DB B §-GC 9 HRYUNA & [aRad | 9 &1 I A & e e &1
qui Pifo-

(i) THad UHT=1 HT RITGe

(ii) el fohed &1 3ruad-ie

Q.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 a0 BT F1 RIS 52 SUD! RIS HaRIT I3 | S(eI aardl & AT &I SHold U
DI | BATDHR e & SUdcHID R T8 Y R & 82
UNIT - 11

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

JATHR GRS I W1d faacd= @ faaa= S| T e 1 § 2 i Wie &1 a1 JHgnga |

Q.4. Describe what effect is on the double slit Fraunhofer diffraction pattern-
(i) Width slits.
(ii) Distance between slits.
(iif) Wave length.
g ¥T@1fdg & WieIhR Ufaey IR gui HIfoT -
(i) QS DI ASTS |
(if) YT sl ob ofFd BT S=RIA |
(iif) TS BT T YU TSaT g |

UNIT =11

Q.5. Explain the Huygen's theory of double refraction for uniaxial crystals. Distinguish between
positive and negative crystals.
BRIH & T el fheedl & o fg sigad Riga @1 Sarel 1| BUTdE® Td YATe®
fopeea o 3R Ty |

Q.6. Define specific rotation. How it will be determined with the help of Laurent's half shade
polarimeter? Describe the working of half shade plate.
YquT guIics 1 GRUTST S| TRT & 31¢f ST YU S TR I I HY J1d BRI 2
31¢f-BTAT Ul T & BRI BT qUIH HIford |




UNIT - IV

Q.7. 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, AR ¥ T fafyy Ty FIv| 39 R V U U fry qoreedf o & v g § 2
BT FHoll TR 3T G DY fafd aHesd |

Q. 8. Discuss the basic theory of construction of hologram and reconstruction of an image by
hologram.

T & i $fR ufapfa & g & Rigr &1 auH SR



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

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

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

Wi ! HicH NG adl Wie & fafesvur g &1 guiq wifore] 398 99 & Faw qur
- o9 & 99 ! g Hifore|

Q.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.

PHIeT JHId 7 87 fAfpor & Siew Rigid & YR WR HiMeT YHId & ol ciforg|
PHieH f[aRT o Iy sdsia ogadd Hifvg|

UNIT -1

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

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

BTSoe & AT Rigid ) GHSIST a7 39& YR R Fufifad o qHssT:

() BTSS IS URHIY] B o SaARIT B Sl
(i) NS A SolagiHl o1 i i a1 81 Tl
Q.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 - 1

Q. 5. Define linear and Hermitian operators in qguantum 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 ¢ |

Q. 6. State and prove Ehrenfest theorem.

TR THY & faRau aur S9! R Sifve|
UNIT - IV

Q. 7. 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

Q. 8. 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

T T H fRUd U Wdd HU1 & ot HY-Td 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 — Nuclear Physics-I

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

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

TRBIS UbI0H TINT H 3MTaTd WRIHIER U1 Yb 10 B0 & o Ty RIMUT HIfoa|

Q.2. Write short note on following Fafefad & wféra e ford|
I.Angular momentum of Nucleus T T ®IUNT TaT

I.Magnetic dipole moment of Nucleus =& &1 da 19 fgyd ameuf

1. Electric quadrupole moment of Nucleus =T &1 faggd aqufsia Smguf
IV.Parity &4t
UNIT - 11

Q.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

Q.4. Describe characteristics of Nuclear force.

VDI 9 B faRwarsit &1 gufa B3|
UNIT - 111

Q.5. What is Geiger -Nuttal law.
TR-Aced FaH R 5|
Q.6. Give detailed thoery of alpha decay.
3] &4 P fakgd Rigid aadrsf|
UNIT - IV
Q.7. Explain construction and working og G.M. counter . How quenching achieved in this?
Sf.0H. HSeR & AT 3R HH A & db B TSNS | TTH AF 3 IRTA BT ST 82
Q.8. Which type of energy loss by heavy charged particles during interaction with matter.
HRY TR HUl gRT Uerd & Wy WRER forar § Sl b1 JHAH 6T UHR gidT 82




