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PH-09
June - Examination 2017
B.Sc. Pi. lll Examination

Elementary Quantum Mechanics & Spectroscopy

Paper - PH-09

Time : 3 Hours ] [ Max. Marks :- 50

Note: The question paper is divided into three sections A, B and C. Write

answers as per the given instructions.
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Gus & MGATTAR el & IR S|
Section - A 10X1=10
(Very Short Answer Type Questions) (Compulsory)

Note:  Answer all questions. As per the nature of the question, delimit
your answer in one word, one sentence or maximum up to 30
words. Each question carries 1 mark.
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(i) Define matter waves.

S A9 T aR9IYT HIfTul

(i1)) What is Compton effect?
HIFYS YU FIT 8 ?
(i11)) What are the eigen values of parity operator?

AT FHRS & NG I T 8 @ 2

(iv) What is the law of probability conservation?

UTRIhdT TRETT T 1 &r 8 2

(v) Write the angular momentum operator.

BIONT AT T, T RS IR

(vi) Is wave function y = A sinx symmetric or Anti-symmetric?

FT A9 e y = A sinx THET I TferRagfia €2

(vil) Write the total energy of one dimensional simple harmonic

oscillation.

U fauRr IR SMecll Gletes bl Pl Ioit b1 o fIRad |

(viii))What do you mean by spherically symmetric potential?

el T favg | T 3 g2

(ix) Write the all quantum numbers of hydrogen atom for n = 3.
RS TRHTY & n =3 & forg |t Faicd dwmst @
forRad |

(x) Give two examples of non-polar molecules.

Qr argdt arupett & SR SRR
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Section - B 4%xX5=20
(Short Answer Questions)

Note:  Answer any four questions. Each answer should not exceed

200 words. Each question carries 5 marks.

(s - 9)
(oTg ITRIT UeA)

fAder: gl IR Ul & IR ST 3T 3 IR Dl 3ferhad

2)

3)

4)

200 grect # R HfTTl Tdes 59T 5 3T @l ¢

What is photoelectric effect? Write Einstein's photoelectric equation

and show how does it explain these laws.
Te1el fORIT UHTa aRIT § 2 STSACI bl UhleT fag[d HHIROT i
forar derm garfsd dt a8 39 o &t fhT UdR aaReam avet g 2

Calculate the ground state energy of a one dimensional simple
harmonic oscillator using the uncertainty principle.

SiffeEraT Rigid @1 ITAN avd gY U fodler wwet smmaclf Qe
T T FawRI H IAT bl AT HIfST|

Find the expectation value of x of the one dimensional simple
harmonic oscillator for a quantum number n = 0.

U il R arradt Qleie & folg 5 = 0 T [EAT & I x
T TN {11 |
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Give steady-state form of Schrodinger's equation for a particle in a
three-dimensional rigid box. Solve this equation to obtain the energy

eigenvalue and eignefunctions of the particle.

o -ffla &R s 7 T o &b fou SR it wemrh
JTITRYT AHGRUT SITY| 0T & MSBAT qAT IS ST
P P foTU 5T FHIRUT BT ST BT

What do you understand by space quantisation? Explain by drawing

a suitable diagram.

JMP1MT FeTcIepRur I 3T FIT 9 31 ? I gRT Tuse HIfT|

Describe the Stern-Gerlach experiment. Discuss how it verifies the

concept of electron spin.

T —TReld YR BT quie HIRTT| T Y I8 S Tashvl
B SR T INRT T YpR el & ?

Prove that [L?, L ] = 0 for the angular momentum operator L.

PV T HBRD L b fort Rig BIRI fdh L4 L] =0

Describe Franck-Hertz experiment and show that it provides a direct
evidence of the existence of discrete energy levels in an atom.

Uhdh — BCol TRINT &1 qUiK HIRI | T I8 qargd {3 g u=emo] o
fafrerd IIf-FRT &t faemdT @1 Hem JHToT IRdd R g
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Section - C 2X10=20
(Long Answer Questions)

Note:  Answer any two questions. You have to delimit your each
answer maximum up to 500 words. Each question carries 10
marks.

(Tvs - A)
(e TR ¥ed)

fAder : gl @ U9l & SR SINITI 31T 399 IR Y 31frpad 500
grect o IR Hifl U U9 10 3T & Bl

10) (i) Explain Wien’s displacement law and Rayleigh Jean’s law of
radiation.

& 1 fovumos fFrm ger Yo S @1 fafeor e ot
T |

(i1)) What are the postulates of Planck's quantum theory? Derive
Planck's radiation, formula, explaining how the short comings
of classical theory were overcome.

3 Pl YU PR gU AT bl S R RAgIa bl
BT BT b R fpr T

11) (i) Explain the properties of wave function.
AT e o TOTEHT Bl A |
(i1) Derive an expression for the continuity equation of probability
density.
Determine the probability current density of one dimensional
plane wave y = Ae’*~.

IRIhdT Bcd Pl Aicd AHIPRU & oI ofh ged—
SIS

U ot Imda a9 g = Ae’t & UIRIGAT ORI & &
AT S|
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A particle of energy E travelling along x - axis is incident on a
rectangular potential barrier of height V > E and width L. Solve the
Schrodinger equation for the particle and calculate its transmission
co-efficient. How does it explain the emission of o - particles from

an atomic nucleus?

E ISTf T Teb 0T SiI b x - 3787 b ST TR &, T SRR
fa9g TR W MU 8T & el ST v, > E ¢ deT 9ISt L
21 39 PUT B foIU SR FHIRRUT gef HIfoTT qoIr IR & 39
URITAA TOTes T TUMT DI | T8 ATHD A o - BUI b ITSIT bl
IR fohd HPR T ¢ ?

Obtain an expression for rotational energy levels of a diatomic
molecule and the frequency of rotational spectra. State clearly
selection rules for it.

1S — URHTUD ] & O IoTl AR T EUTT TSI T 3MgfT g
STeh TS IR | 3 Rl T bl Frsy |
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