
Total l)agcs : 16

Full N4arks : 60

5th Semester Examinatio

PHYSICS (Honours)

Paper: DSE 2-T

lcBCSl

B. Sc./5th Sem (H)/PHS/23(CB CS)

2029

Time : Three Hours

The ./igures in the margitt indicate ,lull murks.

Candidcites urc rcquired lo give lltcir unswers

in lheir ov,n words u,s Jhr u:; pructicable.

[Nuclear and Particle Physics]

Group - A

Answer any ten of the follor.r.ing questions :

2x10:20

l. Find tlie derrsitl ol ('ll nucleus.

2. Calculate the binding energy 1br the deuteron in Meli,
given Mn:7.675 x 10-27 kg, M,,:1.67 x 70-27 kg.
MD:3.343 x lQ-27 kg, (i :3 x 108 m/s.

3. Which experimental fbct indicates saturation of nuclear

force ?

4. Write down the asymmetry term in the Bethe-Weizseicker

semi-empirical fbrmula fbr nuclear binding energy.

5. LIsing the extrcrne single particle shell rnodel. deiernrine

lhe ground-stare spin-parity of Mglj nucleus. p.T.O.
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( 16 )

@) Calculate the momeirt generating function f<;r'the

binornial ciistribution and hence derive the variance.

(11/z+7%+2)+5

23. (a) Show that tire geodesics of a spherical surlbce are

all great circles.

(b) What is Poisson bracket? Show that fbr a

dynamical system, the Poisson bracket of its
Hamiltonian with any integral of motion vanishes.

(c) \Mrat is caironical transfbrmation anC what do you

mean by canonicai coordinates? 5+(1+2)+(1+1)

24. (a) State and prove Schur's lemma.

(b) Let a subgroup t-l of a group t-, is normal if and

only if aH crt - H for every a in G

(c) Prove that every cyclic group is abelian. (1+3)+4+2

25. (a) Show that while the generaiing function
F =lUrPo generates the identity tuansfbrmation,

the generating function tr =\U1,Q1, generates the

exchange transfbrmation.

(b) Detenriine the canonical transfbnnations delined by

the ger:erating function G (0,Q.r 1 = \,,,aUi cot Q,

and hence obtain an expression fbr tlie displacement

of a haunonic oscillator.

(c) Prove iliat the order of everl' subgroup of a finite
gloup U is a ciivisor of the order: o1- G 2=12+2)+4

I
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