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S-357

B.Sc. (Part-111) Examination, 2020

PHYSICS

First Paper
(Quantum Mechanics. Atomic and Molecular Physics)

Time allowed : Thyee hours
Maximum Marks - 4§

SECTION - A (Marks 1.5 x 10 = 15)
Answer all ten questions (Answer limit 50 words). Each question carries 1.5 marks.
T - A (3% 1.5 x 10 = 15)

U W W1 % I AT (IR € 50 wee) | Noiw W 1.5 379 H1 2 |

SECTION - B (Marks 3 x 5 =15)

Answer all five questions. Each question has internal choice. (Answer limit 200 words).
Each question carries 3 marks.

gug - (IH3Ix5=15)

gurd gte e & I AR | T v o faeen 1 wE B (SR @ 200 =) | YRS TS
INHHIE

SECTION -C (Marks 5 x3=15)

Answer any three questions out of five (Answer limit 500 words). Each question carries
5 marks.

s - d (3% 5 x 3 = 15)
ot & & Al i el & IR i (ST dim 500 =) | RS W S I HT R |

SECTION - A
T g -3
1. (i) Write statement of Planck’s quantum hypothesis. 1.5
@ i T TR fARaT |
(il) What is photoelectric effect ? 1.5
ye-faga wa R R 7
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(iii) Define linear operator.

Wgs gHrE o gioarw difor |

(iv) Write corresponding operators to the energy and momentum.
St T §I & GE HhW feRa |

(v) Write time independent Schrodinger wave equation.

g AT AR a g fafaw |

(vi) Write down Schrodinger equation for a particle inside a one dimensional box.
s

s frfr afa 1 o % forg ifeam afteo faftae |

(vil) Define Zero Point Energy.
gl

e fig et ) vy IR |

__(viii) What is Bohr’s correspondence principle ?
<

&1 1 gadl fagia Fn e 7

(ix) Write selection rules for transition among rotational and vibrational states.

e 31 i sraenadt % e sk & fog s fram fafae |

(x) What is Raman effect ?
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SECTION - B
GUE-§

2. Using uncertainty principle, estimate ground state energy of the linear harmonic
oscillator.

Affeaaan firgia @ feeh g T Qrereh Y I ST HAt ) U AT |

OR/3AY¥a1
Using uncertainty principle, explain non-existence of electrons in nucleus.
st Rrgia 1 3w S gu, T § szl # Frgafeaf 1 ETEe |
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" 3 Prove that following operators are Hermitian :

(i) wv?
iy ig O
n
() 1 =
forg ifsre fo fy e e semr B 2
iy V2
oy ., 0
n) ih—
(1) a2
OR/AY4T
9* —x
Prove that operator 8_2 ~x? | hasa Eigen functione 2 . Find its Eigen value.
X

A [iz._xZJ 1 ST ¢ T 21 | e ST W A 7

Ox

4. Calculate minimum energy of a proton in one dimensional box of width 1A. Given
that  http://www.mgsuonline.com 3

m, = 1.6 x 1077 kg and =107 L.
1A =ter % ue fordiy wfew o nieefier wiei 6 gaam ot i T i )
fngan?
m, = 1.6 x 1077 kg 3 hi=1074Ts.
OR/3TYa1

What is tunnel effect ? Explain the a-decay.
JOT INTE FR 7 o1 ) &7 Y saren HIFT |

5.  Deduce zero-point energy for simple harmonic oscillator.

e ] Qeteh 3 fere Y fareg ot &1 WA 1A <hifTe |
OR/3AYd1

Find the expectation value of x and x* of an one dimensional simple harmonic

oscillator in ground state.

%ﬁﬁwmm%ﬁ%@mﬁxwﬁ%mmmaﬁﬁm|
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‘Writc a short note on Quantization of rotational and vibrational energies. : 31
ot ik wer FAA ¥ T W wfra fouroft ferfdre |

OR/39®

Discuss rotational spectrum with its selection rule.

o Fraw wft ol e 1 e it |

SECTION -C
GUg -9

Explain Heisenberg’s uncertainty principle. Justify it by (i) Position of electron by
y-ray microscope and (ii) Diffraction of electron at a narrow slit. 5

grgaar & rfafvaan fagra ) awsse | 39 3ifae = (1) y-fror garesff @ seiwgi
&1 fefa &7 Staror e (i) wehiod T g o seteia 1 faads g ewrza |

State and prove Ehrenfest theorem. 5

AR YHY &1 FYT F g F:1 |

Calculate the reflection and transmission coefficients for the case of rectangular
potential barrier. 5

ST fena Ui & fore Toada e wromee 1T &t o S |

Obtain the energy Eigen values and Eigen functions for a particle in one dimensional
infinite potential well. 5

o frfta st fasra 9 o oo & forw ot 31TgA W A 3NTEH we S iR |

Describe Frank-Hertz experiment and discuss the results obtained. 5

35 -2 st a1 ot G e e o <6t = R |

$-357 4

http://www.mgsuonline.com

wodauljuonssw mmm//:dyy



