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No supplementary answer-book will be given 1o any candidate. Hence the candidates should write the
answers precisely in the main answer-book only.
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All the parts of one question should be answered at one place in the answer-book. One complete question
should not be answered at different places in the answer-book.
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Answer of all the qﬁesﬁons (Short answer as well as descriptive) are to be given in the main answer-book
only.
Answer of Short answer type question must be given in sequential order. Similarly all the parts of one
question of descriptive part should be answered at one place in the answer book. One complete question
should not be answered at different places in the answer-book.
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Write your roll number on question paper before you start writing answers of questions.
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Attempt all questions. Question no. 1 of 9 marks has parts 6 with answers not exceeding half page.
Question no. 2 1o 5 of 6 marks each two parts each, namely compulsory (a) part and (b) part with internal
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1 (a)  What is the meaning of ultraviolet catastrophe? [1Y4]

wrr g @1 T st 87

(b)  Why is it so important for the Schrodinger equation to be linear in the

wave function? [1%3)
AR e @ f a1 $a H e 81 39 "Ewgt qaf 87
(c)  Plot Eigenfunctions of a particle in one dimensional box forn=1, 2. [1¥3)
. tw i W A Rem 791 S orgie wem B kG n=1,23 R
g |
(d)  What is Ramsauer-Townsend effect? 124}
RIS THe ydIa a1 87 ‘
(e)  Write down the Schrodinger equation for Hydrogen atom in spherical
" co-ordinates. 1]
Tt Frdwie ¥ e T @ Ry SRR Wi R |
(f)f What is the importance of Frank-Hertz expe;iment? [1v3]
| WPH—EeS AN BT FAT HEwd 87
UNIT-1/ 5518-1
2. (@)  Discuss the failure of classical physics to explain the photoelectric effect.
) Establish Einstein equation for photoelectric effect. 31
v fga wa A aren w6 § e figra B seeea @Y
wawEd | e Rya wia 3 on aswrET & wfem o o
_ P |
(b)  The velocity of electron is 300 ms™'. The accuracy in it is 0.01%. Find the
( uncertainty in the position of the electron. {31
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OR /3l

Prove that Eigenfunctions of two different Ei genvalues are orthogonal.
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UNIT-N /3&1E-11

Eap'iin Probability density and Probability current density. Obtain

3. (a)
conlinuity cquarion% +V.S=0. 131
YA 99 U9 Wifddar aR1 9 @ R S | aiaed i
2+7v.5=0 ura FARA |
(b)  Calculate the minimum kinetic encrgy of a moving proton in one
dimensional box of length 10-'"m. Proton mass = 1.67x10 *’kg and
h=1.054x10-%)xS. [3]
1070 T @ T R diew § i el @ e AR
Sl ST B | NS BT g@AH =1.67x10-7 kg T h=1.054x10-+IxS
OR /3gar
- Obtain reflection and transmission coefficients for a particle
* when its energy E is less than the height of V, of the potential
step.
6 v ol oIl E fg W) Y S Vo ¥ 3 2 @ farg
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UNIT-III / s&1E-II1
4. (a)  Obtain the energy Eigenvalues and Eigenfunctions for a particle in a
\ finite potential well. i3]
e aRf TewE & fg o d Red au1 & fag Fat angaE 919 v
. N G Td P |
(b)  Find the energy in the second excited state of one dimensional simple
" harmonic oscillator of angular frequency 10" rad sec™'. B3]

Ffa smgfy 10437 &' & W i e aadl Qi 9 fde
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OR /3ar
Determine the following commutators for operators —
fr=r wadl @ foT B9 Rfvame &1 am s SN -
(i) [Ls, X]
Gii) [Lz, Pl
(iii) [Ls, P2]
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UNIT-IV /3&13-1V
(2)  Explain normal and anomalous Zeeman effect. Give energy level

diagrams for sodium atom showing these effects.
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(b)  The moment of incrtia of NO molecule is 1.65%10% Kgm?. Determine

the energy of its first three rotational energy levels.

NO 37 &7 TIe Aol 1.65x10~% kgm?® B | 569 e @91 ol et

wN B ol wa SRR
OR /3@
Explain the following -
1 A aren fifkw -
Q1) Selection rules
4 frem
(i)  Qualitative characteristic of malecular spectrum.
IMTH qUIFH B T[OTHB &7

(i)  Rotational spectra
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