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B.Sc. (Part III) Examination, 2019
(Faculty of Science)
[Also Common with subsidiary Paper of B.Sc. (Hons.) Part m] -
(Three—Year Scheme of 10 +2+3)
PHYSICS-1
(Quantum Mechanics and Spectroscopy)
Time Allowed: Three Hours Maximum Marks: 33

Answers of all the question (Short answer as well as descriptite) are to be
given in the main answer-book only. Answers of short answer type questions
must be given in the 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 ansiver-

book. Write your roll number on question paper before you start wrmng
answers of questions.
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Attempt all questions . Question No. 1 of 9 marks has parts 6 with answer not

exceeding half page. Question Nos. 2 to 5 of 6 marks each have two parts each,
namely compulsory (a) part and (b) part with internal choice.
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1. (a) Calculate the de-Broglie wave length for a o Particle accelerated by a
potential V.
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(b) Define-Orthogonal Wave - Function.
(c) Prove that Hermition operators have real eigen values.
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(d) Write the value of f2 in spherical co-ordinates.
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(6) What do you mean by spin orbit coupling?
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() What do you understand by orthogonality of eigen function for one
dimensional Simple Harmonic Oscillator?
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(n) What is Photoelectric effect? Explain how classical theory fails ¢q
" explain Photoelectric effect.
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(b) Prove that energy loss of photon in compoton interaction is:
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What is uncertainty pnncaple" Using uncertainty prmcrple explain non -
existance of electron in the nucleus.
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(a) . State and prove the Ehrenfest's theorem:

WABE BT AT B ﬁre'zfﬁi%ﬂ?f
4 (5=L(p,)

(b) A particle is comfined ina aﬁe - dimensional box of length "L". Solve

Schrodinger's equations to find energy eigen values and energy eigen
fuctions of a particle.
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';Vhat is tunnel effect ? Explain alpha decay as an example of tunnel ef-
ects
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4. (a) Write down Schrodinger's equations for
harmonic oscillator. Solve it to dete
eigen functions of the same. Plot t}
and first excited state.
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(b) Derive Schrodinger’s equations for one electron atom in spherical
polar co-ordinates and separate it into its variables,
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Show that the orbital angular momentum of a single electron system is
quantized. https://www.uoronline.com
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5. (a) Describe the Stern - Gerlach experiment and give its theory, Discuss
the significance of this experiment.
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(b) What is rigid rotator? Discuss its energy eigen values and eigen
functions.
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a one - dimensional simple
mine energy eigen values and
1€ eigen functions for the ground
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Calculate the first two vibrational energy level for H'CI** molecule having
- force constant 520 Newton/meter.
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