3170- I Quan. Mech & Speac.

B.Sc. (Part - II[) EXAMINATION - 2020

(Faculty of Science)
[Also Common with Subsidiary Paper of B.Sc. (Hons) Part - III]
(Three-Year Scheme of 10+2+3 Pattern)
PHYSICS -1

(Quantum Mechanics and Spectroscopy)

Time Allowed : Three Hours

Maximum marks :33

Answers of all the questions (short answer as well as descriptive) are to be given in the main answer book

only. Answers of short answer type questions must be given in sequential order. Similarly all the parts of
one question of descriptive part should be answered at one place in the answerbook. One complete
question should not be answered at different places in the answerbook. Write your roll number on
question paper before you start writing answers of question.
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Attempt all questions. Question - No.1 of 9 marks has parts 6 with answers not exceeding ¥
Question Nos. 2 to 5 of 6 marks each have two parts each, namely compulsory (a) part and p with
internal choice.
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L@ Whe® gidclassjca] Physics 80 wrong to explain specific heat of solids?
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® Plain that how photoclectric effect is able to cxplain particle nature of waves?
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(© W‘nte a general note on bra-ket notations of wave function.
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(@) Whatare stationary state solutions of time independent Schrodinger equation?
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€)  Write the form of Schrodinger equation for 2 Simple Harmonic Oscillator.
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f)  Drawablock diagram of a simple spectrometer with name of cach element.
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a)  Find the phase and group velocities of the de Broglie waves of an clectron whose speed is0.900c.

(c =velocity of light)
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) If the two operators Aand ﬁ have a Simultancous eigen function ¥ (x,t) ; what does it mean. What
will be the value of uncertainty productsi.c. AA.AB? http://www.uoronline.com
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on the Davisson - Germer experiment. How itis able to explain the wave nature of

Write a short note

the particles?
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1) Wﬁtcﬁ‘Sch:odjnger equation for a particlc trapped in a box with infinitely hard walls. Solve it for
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Write the Schrodinger equation fora particle (E> V) incident on a potential step :-
V(x)=0 forx<0
V(x)=V, for x>0

Find the wave functions in the two regions.
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V(x)=0 for x<0
V(x)=V, forx>0
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Find the expectation value of <x™> for aparticle trapped inabox Lwidé.
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Find the expectation value <x> for the first state of the simple harmonic oscillator.
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Write time independent Schrodinger equation for hvdroeen atom in enherical nalar mnardinatas aad

separate it in threc aimterent dutterential equations for three parts of the complete wave function.
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Discuss resonant scattering for a p.arti cle (E>0) with asylﬁmch'ic square well potential of finite
depth.
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(i) Why there is inhomogeneous maguetic field in Stern - Garlach experiment?
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(ii) Hydrogen spectra consist of series of lines. Appropriately name them. Which serjes lies i0

visible rg:gjon?
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(b)  Discuss the change iy rotational spectrum when passing from 8 rigid to 8 10 g

molccule, with 5 Suitablc diagram.
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Calculate the first two vibrational cnergy levels for H'CI” molecule baving force constant 52

Newton/ meter.
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