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B.Sc. Programme 5th Semester Examination, 2021

DSE1/2/3-P1-PHYSICS

The figures in the margin indicate full marks.
All symbols are of usual significance.

The question paper contains paper DSE-1A and DSE-1B.
The candidates are required to answer any one from fwo papers.
Candidates should mention it clearly on the Answer Book.

DSE-1A

Time Allotted: 2 Hours Full Marks: 60

Answer any six questions from the following

e @-FW 276 emie Tea nie

1. (a) Write an expression for the radius of a nucleus in terms of mass numbers (4).
SR ARl SRR e w6t @19
(b) What is the ratio of nuclear radii of H! and ;AP7?
H' @ ;A [RSERIeR e Sgeite T 2
(c) Write various properties of nuclear force.
frefa e [ifer afiraefs @2

(d) Binding energies of 30'® and |;CI>> are 127.35 MeV and 289.3 MeV respectively.
Which one of the two nuclei is more stable?
0" @R ,CI°-97 39 *fefel o1 IS 127.35 MeV @3k 289.3 MeV | &I @
2 9

2. Describe the liquid drop model of the nucleus. Point out its usefulness and
limitations in understanding the nuclear phenomena.

fTefEeR figge B weat afa a1 e D @RiF wg-a3 R e
RSO G NG

3. (a) Explain the processes:
(i) f -decay (ii) B "-decay and (iii) electron capture.
e afowl i s
(i) B~ o (i) B R0 @k (iii) ZCTRE &Z
(b) Show that the law of conservation of parity is not obeyed in S-decay.
@ANS (@ S-REGA Parity FREF4 3 (0 56 11|

4. (a) What is a nuclear reaction? Explain briefly the various types of nuclear reactions
which may occur when a high energy particle approaches a nucleus.
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efsy [iea & 2 o = Tt WefFaer e wevw 2w ket o [z
ke 3 nie |
(b) Define and explain the term nuclear reaction cross-section. What is its unit? 2+1

Vol R errema @R 1 wie |  d  Fs F 9

5. (a) What is Compton effect? Explain and derive an expression for Compton wavelength 2+6
shift on the basis of quantum theory. Show that Compton wavelength shift is given
by
00 @3l [ 9 (FIRIFBIN ©red €27 ffe I =967 ©2% BeEd AN F9 R AN
2B T4 (TANS (T F=0(5w ©F B T,

A/lzi(l—cow)).
c

my

(b) What is Compton wavelength for an electron? 2

TP Fo5 O (W TS 9
6. (a) What is meant by particle accelerator? 1

41 G @00 I @R 9

(b) Give the principle, construction and working of a Van-de-Graff generator. 24343
Van-de-Graff (G001 o, 45 a3 Fif2lie s |

(c) Indicate the range of energies to which the particles can be accelerated. 1

IS FRICS 37 @3l Fe1R &= M@ range 97 711

7. (a) Explain the principle, construction and operation of a scintillation counter. Draw a = 2+2+2+2
block diagram to show the main components.

Scintillation counter-43 Mf®, 515+ € FL2AN AT F1 GBI QRINCS G0 FF BF &«
Rl

(b) In what way a scintillation counter is superior to a G.M. counter? 2
fFSIE scintillation counter 5 G.M. counter-9% (57 @¥ed ?

8. (a) What do you mean by elementary particles? 2
Awids 2AAfE TN 3570 5 @[l 2
(b) State atleast eight conservation laws which governs the elementary particle reaction. 8

e el Fei RIGICs LT F0 @ FH0F o 7w 75 [ige 741

DSE-1B
Time Allotted: 2 Hours Full Marks: 40

GROUP-A / es-=

1. Answer any five questions from the following: Ix5=5
fasfie - 2Aiefe alves Ted wies
(a) What is photo-electric effect? 1
T oive femm & 9
(b) State energy-time uncertainty principle. 1
ifi->7 STl TS fige o1
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(¢) What is the value of Bohr radius?
QT AR T TS 9

(d) Half-life of a radioactive substance is 60 days. Find the value of its decay constant.
@35 (oTH “mieda Sy 60 e | @7 G aeacra s fovefa 011

(e) Write down the one-dimensional time dependent Schrodinger’s equation.
@3 Mg 757 €7 Schrodinger’s TRF=e @41

(f) What is ‘nuclear fission’?
fefsa fere & ¢

(g) What do you mean by packing fraction?
‘Packing fraction’ EGEICRE I

(h) Draw the N-Z plot.
N-Z & OF« 4|

GROUP-B / fTeia-2

Answer any three questions from the following

FefEiie - ot amie Seawie

2. (a) What is the significance of wave function?
O ST Ol [F 2
(b) Find the normalization constant N for the given wave function

v(x)= N/(a2 +x?), where a is a constant.
fCare w2 SIo(Fa Normalization &3 el
w(x) = N/(a® +x>) @A, ¢ 45 &7 |

3. What is tunnel effect? Give an example.
‘Tunnel effect’ & 9 9 Trizze nia |

4. (a) Using uncertainty principle, show that electrons cannot exists inside the nucleus.
[Nuclear diameter ~ 2x10"* m]

“HfepTel ©§° I @ MAE IETHEA FAENL WOlFNER ToreEm ATt 7S 771
(e 31 ~ 2107 m)

(b) Determine the density of a nucleus.

e fFmne™ gy T 11

5. What are ‘binding energy’ and ‘binding fraction’? Describe packing fraction curve.
‘I #f S Q3R I FIF 60O T @R 9 “Packing fraction” (<74 b el 1

6. What are natural and artificial radioactivity? State the law of radioactive
disintegration.

Frole 1k Faw (owiEmel [ ¢ owiE [eb 74 e 34
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7. (a)

(b)

10.(a)

(b)
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GROUP-C / eia-4t

Answer any fwo questions from the following

faferiie - 7f6 et e e

What is Compton effect? Find an expression for change in wavelength in Compton
effect.

oo T & 9 F~oibe ey wam s oiffe e et @74
Work function of C; is 2 eV. Find its
C- 9 IR SAHF 2 eV, @7
(i) threshold wavelength
S O (T

(i) maximum energy of the free electron if the metal is exposed to light of
wavelength 4.5x10 " m.

& (T GCE D *I& T2 41g 4.5% 1077 m 0% (MCHA A0S ST
(iii) stopping potential.
2ifSeaid e (Stopping potential) e T4

Derive energy eigen values and normalized eigen functions of a particle confined in
a 1-D box.

GFNGF IT-9 Wm F917 *IfF Eigen M @R Normalized Eigen W= 3! 41

State the postulate of Bohr regarding his atom model. Obtain expression for the
radius and electron energy of the n™ orbit.

@ Ore TFTEN [0 F91 n-O% 04 ZEPLEE IPNE @ =iz At fefy 541

What are energy and momentum operators?
& @R B SAEGR 9

Find the probability that a particle in a one dimensional box of length L can be found
between 0.4 L to 0.6 L.

L TR @3 @ wifEas a0 5o @6 TR 0.4 L (F 0.6 L9 W& AT TRl
(Probability) faefz 32 —
(i) for the ground state
SlERCER=D]
(i) for the first excited state
2N TrSfere B &)
(ii1) for the second excited state.

oY Srefere BEd & |
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