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Paper-I

Time Allowed : 3 Hours Maximum Marks : 33
No supplementary Answer-book will be given to 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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Answers of all the questions (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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Question. No. Tof 9 marks has parts 6 with answers not exceeding half page. Question No.

U questions.
jif?ﬁ; : miru.': ::: two parts each, namely compulsory. (a) part and (b) part with internal choice.
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(a) Whataré Matter
o qE AN E?
Show that the multiplication of two unitary operatars ;g iteelf unitary operator.
o ST call
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@© Findthe value of commutator [x, d/dx].
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Define wave function and give its physical meaning:
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@ Define zeropointenergy.
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¢  What are bound stated of a particle ?
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a) Derive Stephen’s constant by the help of Planck’s radiation law.
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() Calculate ground state energy of hydrogen atoﬁ usmg uncertamty pﬁnciple.energy.
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P = " 3 ] * -
rove that v = v, for wave packet. Where v is velocity of particle and v, is group velocity.

ﬁfﬂ?waﬁ%mﬁ?ﬁﬁmﬁ?u = ugaﬁummﬂnmugﬁﬁﬂﬁﬁﬁﬁﬂ%l

3. - Derive ti ; '
(@) Derive time dependent and time independent Schridinger wave equation for a particle.
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) Prove that energy levels for a particle in three dimensional box are discrete.
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aleulate the probablity o find a particle between 0.46a to 0.562 in one dimengional box of width a.
n 0. :

Ifthe particle ig iy, Bround state n =1
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(a)

©)

Considered the one dimensional motion of a particle in a Square potential well of infinite depth

oo for x<0and x>2a

Find energy Eigen values and Eigen functions Of the particle.
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o forx<0and x>a
0 forO<x<ga
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Hp,(y), Obtain functions forn=1, 2, 3.

1
Using ¢ ()= [ 2 ]Ae
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—y2/2
W%(xb{ = }}ée Hp(y), | n=1, 2, 3 ¥ fou wod 70 S
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Derive Bchradinger equation for one electron atom u} gpherical polar coordinates and separate it into its

w2

variables. htips://www.uoronline.com i
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5, (a)

Describes Stern - Gerlach experiment to show that spin of the electron has two orientations.
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(by  Write the limitation of absorption spectroscopy.
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Explain :
T :
()  Space quantization

A FaretEm
(@)  Selectionrules
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