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B.Sc.lll - PHYSICS (PAPER-FIRST), 2014
{QUANTUM MECHANICS & NUCLEAR PHYSICS)
Time : Three Hours Maximum Marks : 50
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Note : Attempt questions from all the Sections.
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SECTION-A
(@vg-a1)
(SHORT ANSWER TYPE QUESTIONS)
(g swia uyT)
Note : Attempt any ten questions. Each question carries 2 marks.
(2x10=20)
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1. State and explain Ritz combination princnple in spectra.
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2. What is photoelectric effect? How did Emstem explain it? Discuss. |
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3.  Write Heisenberg’s uncertainety principle and prove that :

grgstent w1 sifafyaam fagr fafen qur fag wifa:
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4.  What do you mean by operator? Derive the operator for Momentum
and Kinetic Energy.
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5. Explain the physical significance of wave function y .
W F Ao HEE wuEE)
6.  Establish time dcpcndmt Scirodinger Equation.
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7.  Show that the Phase velocity of De-Broglie waves is greatgr than the
velocity of light.
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8. Prove that the eigen values of Hermitain operator are real.
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9. Calculate the De-Broglic wave length of an electron accelerated
through a potential difference of 1.25 Kilo-Volt.
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10. Normalise the eigen function y(x) = Ne i , for the steady states.

g SrEeen B A A B y(x) = Ne ™ 2 gamiga i

11. On the Basis of De-Broglie concept, find energy states of a particle
enclosed in a Box.
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12. Explain the main assumptions of
Nuclear shell model.
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13. Explain the terms Packing fraction, mass
defect and Binding energy of a nucleus.
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14. If radius of Hydrogen nuclei is 1.4 fermi then calculate radius of
nuclei O .
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15. What do you understand by chain Reactions? Explain controlled and
uncontrolled chain reactions. http://www.upadda.com
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SECTION-B

(@ve-q)
(LONG ANSWER TYPE QUESTIONS)
(<rd 3tia wy )

Note : Attempt any twog questions. Each question carries 1S marks.
(15%x2=30)
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1.  What is Compton effcct? Explain it on the Basis of quantum theory?
Prove that in Compton effect, scattering angie of Photon (0) and
change in wave length (A}) are related by the following equation :
FTT YA F7 £? F1A fAg< B MUR W TEE! S &ifs)
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AA = —h—(l —-¢0s0)

myc
Where symbols have their meaning.
foad wite! & = o €
A Particle of mass m and energy E is under the action of a Potential
V(x) such that :
Vix)=0forx<0
=VyforO<x<a
=0forx>a
Write Schrodinger’s equation for the three regions, solve them and
calculate the probability of transition when E < V.

XA m A I9 E & UF F favd V(x) @ a1
V(x)=0¥afH x <0

=Voiaff 0 <x<a

= 0 Jaf® x > a
@ a5t & fau sifear @1 wiwm fafaw, ° w@ Fifsg qen
E< V, @FH9 & Wifgaa @ Fifau)
Write down and solve the Schrc . inger equation for simple harmonic

oscillator. Show that enerey Levels of oscillator are discrete and
equispaced.
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State and cxplain Geiger-Nuttal law. Explain the range of a
Particles.
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