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THREE YEAR B.Sc. DEGREE EXAMINATION, DECEMBER 2023/JANUARY 2024.

e FIFTH SEMESTER
Part II — Physics (With Mathematics Combination)
Paper VI — MODERN PHYSICS
Time : Three hours : Maximum : 75 marks

(No additional sheet will be supplied)

SECTION A — (5 x 5 = 25 marks)
Answer any FIVE questions.

Each question carries 5 marks.
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1.  Explain the theory of Sommerfeld’s elliptical orbits.

300 D& (ngéo)eg';s'*é s ?\x.goa‘:o& D580B050.

2. Explain the phenomenon of Zeeman effect.

B0 9B $yRHOSRY) DHBoWR.

3. ~ What are matter waves? Obtain an expression for the wavelength of matter waves.

(B BEOTOIVA? (5255 BSo/ IS VAR &BTHEO0WIN.

4. If the uncertainty in position of an electron is 4x107'° m and uncertainty in its momentum is

1.65x107* kg m/s, calculate the Planck’s constant.
28 O FH0S” DB 4x107° m , T HHHOS® @DFBHL0 1.65x107* kg m/s, @and,

a?:og ?c\p)c"os“xa B8),0080.

5.  State the basic postulatés of quantum mechanics.

5°q0800 ?)z:goé@ 20070 (HAFEHO BeoHd.

6.  Give the physical interpretation of wave function.

B0 [T200A0 Bk, FBE DHBeard BeHA.
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"Two neutrons and two protohé form an o - particle. Calculate the binding energy.

[Given : Mass of neutron = 1.00893 amu, Mass of proton = 1.00813 amu, Mass of a— particle
= 4.00389 amul]

~ Bod Quglerdoen, Both (Reerdoen 0D @ - Sesore AEEDS®, 05 38D B 08050.

[Borgerdy (855078 = 1.00893 amu, @%rso ($550°3 = 1.00813 amu, a-Swo ($S50°R
= 4.00389 amu ]

Explain neutrino’s hypothesis of f-decay. -
B~ §055°08 50200809 KmPZSLeSSS 585090 dHBoBoBHN.

Write a short note on Miller indices.

D8 Jro5eR 2.8 o T EEH.

Explain brieﬂy (a) Meissner effect and (b) Isotope effect in superconductivity.
ODTIPEBE) H022080I (a) @_‘:6&5 S98eR) Ho8asw (b) 0555 SOBRY) DHBoBIB.

SECTION B — (5 x 10 = 50 marks)

Answer ALL questions.

Each questions carries 10 marks.
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Explain the various quantum numbers associated with the vector atom model.
ABRIPED DRVTE HON0HFoDR 5°50e0 K)ognge):&) DHBoBOI.
Or

What is Raman effect? What are Stokes and Anti Stokes lines? Describe an experimental
setup to study Raman effect.

o708 HOB0083 D632 RE) H080%0 airoed Yy Beodd ID0B? TS $ORy $63oBoeH B
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Describe Davison and Germer experiment on electron diffraction.
DO IDETRY SowoRod BIIS-BYE (FAMRY HPosod.
: Or

State and explain Heisenberg’s uncertainty principle for momentum and position. Explain
how it is experimentally verified.
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Derive time independent Schrodinger wave equation.
REGorB o JghoE BEK HDETETR) T7BOBOE.
Or

Derive time dependent Schrodinger wave equation.
5°00% epRSIG |D8GoRB BBoK SAEBeTR)) éEBoBod.

Write an essay on the liquid drop model and the shell model of the nucleus.
Sos%o |55 D0 HdaTTRL B080%0 £6)8 Jorwre K78 2.8 T390 EPok0Hm.

Or

Explain alpha decay on the basis of Gamow’s theory.
25> DEROBHVR SFE0 BT esory ety 9580308, .

Derive Bragg’s law of X-ray diffraction in crystals.

X-rays of wavelength 0.36 A° are diffracted in the first order at an angle of 4.8° in Bragg’s
crystal spectrometer. Find the effective spacing of atomic layers in the crystal.

3)83850006° X-85 255708 90230809 (R DOHHIR) B0
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Or

Explain Type-I and Type-II superconductors. Give examples.
Type-I 08050 Type-II VFTTSOR IHBoVok. ewﬁ*’ds'aé');ﬁao&.
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