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U.G. 6th Semester Examination - 2022

PHYSICS
[PROGRAM]

Course Code : BPHSDSRT-3 & 4 (DSE 3 & 4)
Full Marks : 40

The figures in the right-hand margin indicate marks.

Time : 2 Hours

Candidates are required to give their answers in their
own words as far as practicable.
This question papers contains both DSE 3 & 4. Students

are thereby instructed to answer DSE paper out of these
two (DSE 3 & DSE 4) as he/she opted for.
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Title : Nuclear and Particle Physics
Code : BPHSDSRT3 (DSE 3)
1. Answer any ten questions: 1x10=10
@-CleT v e Tedt mhe ¢

a)  Why stable nuclei have more neutrons than

protons?

i WeiFeT (aibea or G WAt @
AE 2
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b)

d)

g)

h)

633/Phs.

What is electrical quadrupole moment of

nucleus?

IR T hE (@FRIGE (TG (I1R)
B qCT 2

Give two examples of Doubly Magic nucleus.
wG Doubly Magic MERIGR Swigad wie |

What is approximate ratio of radius of 2*Pb

and Mg nuclei?

208Ph 43R Mg FTEfFeamas MR s Fef
Sl

What is Compton Scattering?
Compton Scattering 13?2

What are Isobaric nucleus?
SizEiRifTE FeEm Siom e

What is dead time of a GM counter?
GM counter-43 I[© ¥ o & (A2

What is threshold energy in a nuclear

reaction?

efpe fieam @ee (diefes) «fe e
What is Geiger-Nuttal law?
siRsNE-NGeE 7@ &2
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j)  Give an example of 'Hadron'.
"Hadron'-93 @36 Swizae 7l |

k)  What is scintillation?
PG 52

1) What is the fundamental interaction
responsible for the confinement of quarks
within hadron?
(I (M interaction, ZGEA N R
[RIRSAECERRIRRIE:

m) What is Cherencov radiation?
GrEaETe [isae e e

n) What are gluons?
Gluons &2

o) What are strange particles?
‘Strange’ 1 I FIWH (@RI 2

2. Answer any five questions: 2x5=10

- A5 dos Teq e 2

a) Nuclei have almost constant binding energy
per nucleon. Why?
eimapefkie afs e 9 «fe ar &<
QPCE (eI ?
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b)

d)

633/Phs.

Calculate the energy equivalent to 1 u

(or 1 amu).

1 u (S 1 amu)-43 719y *feq sAfme o
R

Find the binding energy and binding energy

per nucleon of P, given mass of

1P=30.973763u, M,=1.007825u and
M_=1.008665 u.

p eFeE iR Wfe ik dfe FeE
qzfe: «fe fada 331 awe: lp-a3 ©7
30.973763 u, M, =1.007825 u GEN
M =1.008665 ul

Write down Bethe-Bloch formula.

@-g5 Tl @14 |

What are magic numbers? Why are they so
called?

Wifes )2 (@l @& oma e AR
BGIRCUR

State two conservation laws which are valid
in strong interaction but violated in weak
interaction.

b AR AR I 9 @efeT strong interaction-

¢ 39 (IS ) F8 weak interaction-a7 I
e I 1 |
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g)

h)

In what way is a scintillation counter superior

to a GM. counter?

FOIF GF0 HGE™E FT6I G.M. counter (AGF
™2

What is straggling of range? What are the

reasons for it?

(@%-93 straggling 2 @3 JFeel & e

Answer any two questions: 5%x2=10

@A~ 4 desid Ted mis ¢

a)

b)

633/Phs.

Discuss briefly the construction and working

principle of a Geiger-Muller Counter.

Geiger-Muller Counter-43 50« @R JIFe!
AL Ao P |

What are the properties of a neutrino? Explain
qualitatively how the neutrino hypothesis
solves apparent break down of conservation

of momentum and energy in [j-decay. 2+3

el il [Rge w01 FehE sPmae’
Fel@ B -cosfzaon, Sa@el @k = A
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|
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What are the structures of the 'proton' and
'neutron' in terms of quark? Write down the
quantum numbers, spin, isospin and charge
for u, d, s quark. 2+3

(2ifo @ FeHER @RS Mol @191 v, d, s
@l spin, isospin @R charge (FIFFHN
BEERIGRGEY

4.  Answer any one question: 10x1=10

@@ GFH AT TSI WS ¢

a)

633/Phs.

1)  What are the three forms of [-decay?

Find out the condition of their

occurrence. 2+3
51w foat wot & 0 oimw 9o
ool @@ 79|

11)  What is electron capture? Write down
the selection rule for allowed
B -transition? 2+1

Electron capture 2 wqiive
B -transition-4% selection rule (74|

111) What are the basic properties of
neutrino? 2

e
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b)

633/Phs.

Explain the principle of action of a
scintillation counter. Describe its usefulness

in the study of nuclear radiation.

Scintillation counter-99 FIAIfe I 41
Fefgar R suRe s g 339

Triferelsf fige 1|

Write down the construction and working

principle of ionization chamber. Explain the
difference between ionization chamber and
GM. counter. (4+4)+2

Ionization (OFIIT 10 ¢ FRFIFOT @7 |
Ionization X 8 GM. FITHIET i1y il
4 |
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Title : Physics of Earth
Code : BPHSDSRT4 (DSE 4)

1. Answer any ten questions: I1x10=10

@~ wife A Ted Wie ¢

a)

b)

d)

633/Phs.

What is geothermal energy?
voi *fe @l & @i

Which gas causes destruction of ozone layer

in stratosphere?
FIGIFRIICE STela WA (P 2T 2\ 2

According to plate tectonic theory, how many

major plates exist within earth?
Ao P wg SRAl fedice 0 2w (26
= ?

What is 'Ring of fire' related with earthquake
belts?

SR AN RS e ore R [

Cyclones rotate clockwise in the northern

hemisphere. True or False?

Ted (ol e 9t For e @i | ey
I e e
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g)

h)

1)

k)

D

633/Phs.

Write down the three major layers of earth's

interior.

e SrereE foai aue wEa I (@1 |

How atmospheric pressure is varied with
altitude?

JIYASTE Hist Toold AR [FeiE Afas 237
Give an example of intraplate volcanism.
Intraplate volcanism-43 @& TW WG |

What is the primary heat source within the

earth's crust?

T-90e fowg i oiea T {2

What is the role of ice caps of the earth?
GRS EREEEVCEECTRE e

Give an example of ocean-continent

convergent boundary.

SRIAISR-SRIGTCE ol S G50 Sulzsel i€ |
What are the four spheres of the earth?
AT a4 BRG “ARPEEN” A PR /e
What is albedo?

SleTcacel 6

What is passive continental margin?

sire s e e
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0)

What is hydrosphere?
PRI G

2. Answer any five questions: 2x5=10

@~ vl ariw Ted wie ¢

a)

b)

g)

633/Phs.

Why the inner core of the earth is solid?
499 inner core I T @2

Why seismic waves follow curved path within

the earth's interior?

e oo seismic O% IFoIY (T SRETT
Pa?

What is isostatic rebound?
SREPHITS FaTe e

Why mountain glaciers are important?
fesraie wEgsld (2

What types of energy and particle fluxes

incident on the earth?

{23t F F @@= e ¢ el Ssifoe 232
What is thermohaline circulation?
Qceerizn eber e

Write down one good side and one bad side

of greenhouse effect.
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h)

N2 AFF-93 G ol s G2 a6 Aot
i Tae FA |

What is the importance of ocean currents?

SNfu e WP @Il |

Answer any two questions: 5x2=10

@A~ 4 desid Ted mis ¢

a)

b)

633/Phs.

Discuss the role of biosphere in shaping the
environment. Discuss about end of the earth

according to geologists. 3+2

AR o GREoted SR v 9
woIfgree W0 AT (1T THCH S| 4 |

Write a short note on earth's magnetic field.
What do you mean by hydrologic cycle?
21421

AR GIEF (e Tolg @ R T @14 |
Hydrologic Cycle J&ce & (@Ri?

"Volcanoes are mostly found along plate
boundaries"— Justify the statement. Do

volcanoes occur in the ocean? 4+1

“aete s (o e IR e
IR— IS AR IR | SRt [ o
OIS 2
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4.  Answer any one question: 10x1=10
- GF 2o Ted wie ¢

a)

b)

633/Phs.

Write down the important concepts that tried
to explain tectonic processes. What is
continental drift theory? Write any four
evidences in favour of continental drift. Write
down the drawbacks of continental drift theory.
21+21+21+21
(GBI o I T & QST Aieltefe
A (#14 | TR ER1R O 6 2 TRITHIR 2102
0 B Y& wie | R 2Rz wred Sivlfoief
14|
Explain the origin of earthquake with
reference to the elastic rebound theory.
Elastic rebound ©g 2HI(3 BRC=#1 T iyl
R
Write a short note on fresh water depletion.
How life was originated and evolved to the
present state? Discuss shortly ecosystem and
its importance. 3+3+4
FIg T W TE 90 R B @1 G
eI Ted zrifeel @ IO SRR [fee
2@ ? Ecosystem @3 G &Fg T=2IF A
IO K|
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