B.Sc. 3rd Semester (Honours) Examination, 2020-21
PHYSICS
Course ID: 32414 Course Code: SH/PHS/304/GE-3
Course Title: Physical Optics and Modern Physics

Time: 1Hour 15 Minutes Full Marks: 25

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
As far as practicable

Section-1

1. Answer any five of the following: [5x1=5]
@ (I #iIof6 areq Teq Ars |
a) Define wavefront.
O Y FF |
b) Write down the name of one positive crystal.
GfB 4o e FBEa I @
¢) What is Dichroism?
fagrorg 52
d) When two sources are said to be coherent sources?
b ST TNE FPorore T T Je 272
e) What do you mean by Zone Plate?
AT TS (@RI
f) Explain wave-particle duality with example.
TUIRAY 2 ©F%-3l (ao-Tgl [ 4 |

g) Write down the Hamiltonian operator of a free particle.

IR A YINEToT HAPER-B =12 |

h) What type of nuclear reaction takes place in a nuclear reactor?
& q@ea A i 9 seike pacs?

i) What is zero point energy?

Zero Point energy 7
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Section-II

Answer any two of the following: [5x2=10]
@ (P 96 2raq Teq wie |
2. a) Why are coherent sources required to create interference of light?

b) How will the interference pattern in Young’s double slit experiment get affected
in following cases? (Justify your answer in each cases)
i. Distance between the slits 5; and S, are reduced.

ii. The entire set-up is immersed in water. [1+2+2]

a) ST FIFSHI B T Fore ST LTS (T T7?

b) 332 97 fa-@ifem A Fifev #foq Tom @w gor 2te?
(efefs cFea Feorz Tes i)

i) 7% @fewms o vag S0 2

i) e frufesrs w@gw [’ s 27

3. a) Find out the expression for the de Broglie wavelength for electron having kinetic
energy E.
b) What is probability current density and what is its significance? [3+2]
a) E oifoxife F™9g 3eahd f-goea samvcda At afesr s
b) B 2[R I ¢ @I @F wieo 57

4, Why Newtons Rings are circular in nature? Explain Newton’s ring experiment to

determine the refractive index of a sample. [1+4]
s farefe gerln agfeon @ za? 86 fae AdreR i Mg afesrrs e 5 <4

5. a) Evaluate the first three energy level of an electron enclosed in a 1D box of length 10

]

A.

b) Find the expectation value of linear momentum of a particle described by a wave

function ,, — \E sinnl—”x [3+2]

a) 10A TTF @I IIfGe ACH A7 EREER AW foqfs *fe Braa e iy 591
b) ‘F\ES‘“"TX O GLEE G G0 IO (ARE SAEER dofifre e Hefw 391



Section-III

Answer any one of the following: [10x1=10]
@ P 936 &raT T e |
6. (a). What do you mean by packing fraction, mass defect and binding energy of a

nucleus? Mass of 'H, atom =1.007825 u, Mass of a neutron=1.008665 u. Measured value of

mass “H; atom = 2.014102 u. Find out B.E. per nucleon in MeV.

(b). What do you mean by ha]ﬁJer(Tlf,ﬂ)of a radioactive element? The ha]f—bfe(i"li,ﬂ) of

Radon is 3.80 days. After how many days will only 1f20-th of a radon sample remain
behind?
[6+4]
a) (TP T TFG, ©F F6 8 IHTG e [ @R I afs FTeFm-F0 Mev
qFE 1 91 'H, 2RI ©F = 1.007825 u, 90 HEGE ©H=1.008665 u . “ifF=ef
A °H, *F¥F ©F =2.014102 u.
b) a3 (oufEn Gl qEY(T, ;) e T @2 (@O @9 qY(T, ;) 3.80 el | Foluey o1
(SEIEY (NEGF 1/20 A TS ARFE?

—a®X2 12 ikx

. a) Find the normalization constant for the particle described by w(x)= Ae e
b) Write down 1D time dependent Schrodinger equation.
c) What is Bragg’s Law in diffraction?

d) Show that the intensity distribution for a single slit Fraunhofer diffraction is given

a2
by 1 =1 o(sm ZO‘J where 24 = 2% asing and symbols have their usual meanings. Hence
a A
find the intensities of central maximum and the first secondary maximum. [3+1+1+5]

a) y(x) = Ae X2 Ififs qafB T “Afafire s ey w9

b) WR-fee wsifas FafEesr ARNFaa @2

¢) IS iol-9 afs 62

d) M8 @, @FF @RIR® FILFRF JISEH Sl A ARG | = Io(sinzzaj R,
o

2a:27”asing aR  AOIeef ebfiTe TR I 1 A, (FRT 5N IKET € AT (N b

o<ey el 39
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