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No supplementary Answer book will be given to any candidate. The candidates should write the answers precisely in

the main answer book only.
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Answers to short answer-type questions must be given in sequential order. Similarly, all the parts of one question of

descriptive part should be answered in one place in the answer-book.
TS FET D ST I B HATAR & 29 | F0 v 50 1o avlrere wea @ srta g8 v Rt gt
@ ST, ITR-GRAPT H I I R & TR B TA U & W W HAAR & 9 AR |
Write your roll number on the question paper before start answering of the questions.
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Question paper consists of two parts A and B
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PARTA:20 marks 5T — & : 20 3@
Part A is compulsory having 10 very short answer-type question (with a limit of 20 words) of two marks each. The first
question is based on knowledge, understanding and applications of the topics/text covered in the syllabus.
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PART-B: 00 marks Vit — 4 0 3@

Part B of the question paper is divided into four units compnsing question numbers 2-$ There is one descriptive

question trom cach unit with internal choice. Each question will carry |5 marks

ML I W e e 26 o R g A Renfarn 8 wow gmrd @ st Rae 2 A O ot
W &1 Am w16 afes vt & |

PART-A /41T — &

L Attemptull short - answer type questions. 2x10=20
(a) What do you mean by black body radiation?
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®) Define work function. *
o g1 @ aftmfaa g )
(c) Whatis the significance of Hermitian Opcrators?
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(d) What do you mean by stationary states?
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(c) Write the normalization condition of wave function.
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n What are transmission coefTicients?
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(®) Explain symmetric and antisymmetnc wavefunctions
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(h) Write lande g factor associated with the spinof an electron.
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(1) What do you understand by molecular spectra?
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U) Write down selection rules regarding molecular transitions.
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2. (a) Describe photoelectric effect and derive Einstein's Photoelectric Equation. 10
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(b) Work function fora metalis 3.8 ¢V. Find the threshold frequency for metal. 5
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(3) Using Heisenberg's uncertainty principle find the size of the hydrogen atom. 8
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(b) Stateand prove the Ehrenfest's Theorem.
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3. Using Schrodinger's wave equation dcduccsdl.:;c aquatio,:of continuity j—f +divJ =0, where pis the probability
density and J is the probability current density. 15
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Determine the reflection and transmission cocfficients for a particle having cnergy E, moving through a
rectangular potential barrier of width a and height V,, when E > V.. Prove that transrmssion coefficient 1s one for

some valuc of energy E. 15
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4. Wnite down Schrodinger’s equation for a ID dimple harmonic oscillator, Solve 1t to determine energy eigen values

and eigen-funcuons of the same. Plot the eigen-functions for the ground and first excited state. 15
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(a) Sketch w(r)and |yw(r)| withrespectof r forn = 1 and n = 2 or H-atom. 8
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(b) IfL1sthe angular momentum operatorof aparticleand L, L., L, are its components then prove that ' x I = Al
7
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5. Discuss Stem-Gerlach expeniment and show that the magnitude of spin is " Also write the significance of this

experiment. 15
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Prove that the rotaticnal energy levels for a diatomic molecule are given by £, = %J(J +1) , where J is rotational

quantum pumber and /1s moment of inertia of the molecule
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