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B.Sc Final Yr (Physics)
Paper I STR, Quantum, At. & Molecular Physics and Nuclear Physics
Assignment -1 Session 2024-25
Max Marks -50

Part A and B of each question is compulsory, attempt any one from Part C (Short answer type) and D
(Long answer type) of each question. Part (a) and (b) carry 1 Marks each, (c) carry 3 marks and (d)
carries 5 Marks.

Q1.

Q2

Q3

(a) ATEATaH waTs F AT de9Y g
What is meant by Proper Length.
(b) 3meTT a1fct & forw q91t & It o fore g faf@u|
Give relationship for velocity addition in case of relativistic motion.
(C)3TS—HCT & GTTHAT Foll Jodc Aol I T HITIT |
Derive expression for energy mass equivalence.

OR

AT AR & forw ot fAafAa sRe gor s a#AsmsT |
Derive an expression for time dilation and explain its meaning
(d)ATSHETT Alel & T HT AT JUIT RITSTT TUT ST TN & FOTcHT TRUTAT T [aag=Tr HIfSe|

Explain Michelson Morley Experiment with a well labelled diagram and explain its negative result.
OR

HIS=aCTSe I HTATETT & faferse fid & et JfRIET AR TUT S7ehr TETIar & Uaha#ATT mafares a1
& aifaAre fAder hat & forv ailest ®araReT Herfaa fifew |

Write postulates of special theory of relativity and derive Lorentz transformation for frames moving with constant
relativistic velocity with reference to each other.

(2)5eT AT FIT § 730H TG T &l dead

Define matter waves. Give an expression for its wavelength.

(b)ETSSteTaeT & JifaARadar Rieyrd @ |

Give Heisenberg Uncertainty principle.

()T 497 T HAg AT hT TRHATT v g Qfoiv| s HIfSTT T 3r=Am9eiiar Sult @ Faeer oier Yehe T Jeg
T vy, HUT&H ATV & HATHA ST EIAT © |

Define wave velocity and group velocity of a wave packet and give its formula. Also show that group velocity (vg)
of a wave packet associated with a relativistic particle is equal to the particle velocity.
OR

2eV F3T aTel 1ol ¥ HIGH SY-51aTell aaTaerdy Y 01T HfSAT | FSTeT &7 GeaaATeT 1.67x107 Kg

Calculate De-Broglie wavelength of a neutron having energy 2 eV. Mass of neutron is 1.67x10% Kg
2eV

(d)STHA TAT TRFAT & YINT I HASNSU | SHHAT 3663 FAT AT 3R fohd dig 38 YA AT dewifas
AN AT TTE

Explain Davison and Germer’s Experiment. Show how the experimental values matched with theoretical values.
OR

I FHTE FT 87 FehITOTe BT oh cRIGET o [T eoTeh egcUesl HITIIT|

What is Compton effect? Derive an expression for wavelength of scattered Photon.

(a) AN TS=oR T THY AR TUT THF FeFcT T FelrentoT faf@T]
Write Schrodinger’s time dependent and independent wave equation.
(b)TITHETT & GHATARIOT I AT FATET |

What is the condition for normalization of a wave function.

(€)= g Fott & T JITAYTT &2 SHehT 4T FAAVAT & 2

What is meant by Zero Point energy? Explain its importance.

OR

3ol 3T TAT 1A° TSTS aTer T Tas i ST 7 QAT Ueh SoFelel &l weTdd Fal Al Hfory|

Calculate minimum energy of an electron enclosed in a one dimensional box of infinite height and width of 1A°
(d)N 3R 9T THIHIOT T TEIAT & UHGHT ST H ¢ T o Foll o TSI ATA U TSI Heled &
o s wrea &Y |




Q4

Q5
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Derive Eigen values and Eigen functions for energies of a particle enclosed in a one dimensional box, with the

help of Schrodinger’s wave equation.
OR

AT LI HHHOT HT FETIT A 3879 TR § HT oh WRIdctel TUT IRITHA & ToIT eoTeh egcoat HIfoTT
Td Yo GRUTH & FHATST |

Use Schrodinger’s wave equation to derive expressions for reflection and transmission of particles through a
potential barrier and explain its results.

(a)FoIFCTo & FFICY FalicH HEATT FAT § |

What are the quantum numbers associated with an electron.
(bt aoTeRer & HearoT et AT |

Mention the transition rules for pure rotational spectrum
(c)gfa-gaeere e & fav 11=3 3R 12=2 @ a AT AfST
(i) &+t el o HAT FareTH FEAT L,

(i) FFET Feuet oty Haer Faten e s

(iii)) L-S JTHT & FEqUT HI0Ng HaeT FaicH T J.

For a di-electron system, calculate:

(i) total orbital angular momentum L

(i) total spin angular momentum S

(iii) total angular momentum J using L-S Coupling
OR

HCI 30T &Y efrer 3aeivoT 3@ Y cRATGER 3.456 ASHhIS 8| Afe Iebcl @1 T HeAfdg hedfeies Foll &R A &

S HCI 39T T ST fi2rcfich #1Tel T |
HCI has sharpest absorption line of wavelength 3.456 micron.
(d)What is Raman Effect? Explain the experimental setup used for its study.

mﬂqmw%?mm%gm%mmwaﬁam|
OR
Describe the fine structure of Ho. spectral lines using Vector Atom Model.

e IATY] HSel 3 TR TR Ho T IET37T hT Gaa FTTAT hl cITEAT HhifoTT |

()3T hT HUT h e FEd & ?

What are alpha particles?

(b)geTHT &7fa & forw =gores fafav,

Give expression for mass defect.

(¢ )T SeTTHATT HEAT A=235 T AT & ATT3IhT A Cedl ¢ FoTeTehl STl HEIT3H & 3eTdrd 1:2 8 ot 31
AT ATfFR S BT A1d HS |

If a nucleus of mass no A=235 breaks into two nuclei whose mass numbers are in ratio 1:2, then find radius of
these nuclei.
OR

n=3, I=3 FalT 37aAT 7 HRAGAHA s fFerdTal T HEAT AT AT |
Find total number of nucleons in the energy state n=3, 1=3.
(d)3TMSIR HR T0Teh T FLAT, fAGHT T IR Yool &l HHSST |

Explain Construction, Principle and working of Gieger Muller counter.
OR

AT hod d& AISH o YHE I [T | 38 HAISe HT BT TUT HBAII hT eI HIT|
Give main points of Liquid Drop Model. What are the success and failure of this model?




