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Q.1 (A)  Write the different types of nuclear reactions and derive the total scattering
cross section in detail. _ S '
(B)  What do you mean by compound nucleus and explain in detail.
OR v
Q.1 (A) " Define resonance and discuss Breit-Wigner formula for | = 0.
(B) Discuss Harmonic oscillator potential in detail.
Q.2 (A) Discuss quarks, Flavors and colour of particle in detail. ‘
(B)  Write the particle classification in terms of their spin arid discuss fundamental
interactions in detail.

: OR
Q.2 (A) Write short note on CP — violation in K°~me_son decay.
’ (B) Discuss parity and G-parity in detail.

Q3 (A) In a representation in which L2 and Lz have simultaneous eigenfunctions, what
is the value of the uncertainty product (AL,) (AL,). Comment on the value of
this product when 1=0. , '

(B) What are the Clebsh-Gordan coefficients? Explain their significance briefly.
' OR ' :

Q3 (A) . State the commutation relations obeyed by the components of angular

momentum and express their vector notation.
(B) State the eigen value and eigen vector relations for the operators J? and J,. Hence,
obtain the matrices for J? and J,. ' , .
Q4 (A) Find plane wave solution of Klein-Gordan (KG) equation for a charged particle
- in the Coulomb field. Explain how it interprets the fine structure of hydrogen-
like atoms. _
(B)  Explain the Dirac equation for a relativistic electron placed in a central potential.
Thus, deduce the total angular momentum and quantum numbers of electron.
Q4 (A) TIllustrate the Dirac’s equation automatically gives the hypothetical spinning
' ‘ motion of the electron. _
(B) Prove that L=7rxp does not commute with the free particle Dirac

Hamiltonian, while J = L '+ S does, where, S= % hE [a : g] Write the physicql

0
significance of above expression. A
QS5 Answer in brief Any Seven questions from the following: (Each question is of
two mark). ‘

(i) State CPT theorem.
(i)  Write the strangeness value of hyperon particle and anti-particles
(iii)  Intrinsic parity of BOSON and FERMIONS are and
(iv)  What do you mean by quarks and write their charge values.
(v)  Write limitations of liquid drop model.
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(vi)
- (vii)

(viii)

(ix)

()

(xi)
(xii)

2% 2

In case of sqaare well potenﬁal has _ edge while Harmonic oscillator
potential has edge. '
Which one is precise? -
[A] L.S 3m> =2 %m)
B] LS §m> =1 gm)
3 1|3
[C] LS E,m)-g E,m)
3 =17 )
o] LsSP m) L 2,m)

IfJx, Jy and Jz are three angular momentum, operators andJ, =], +1i ]y and Jo= |
Jx — iJy, then N

[A] [%)i] =ih
Bl [ZAJil=V
[C1 [%)=

[D] D2%J:l = Zfl]x

The fine structure constant of the Hydrogen atom is

[A]  1/137
[B] 1/13.7
[C] 1/1.37

[D]  1/1370

Write expression of the energy of the partlcle interact with EM fields w1th
physical significance of each term.

Give Dirac’s mterpretatlon of negative energy states.

Write expression of the energy of the particle interact with EM fields with
physical s1gmﬁcance of each term.

#%+ PAPER ENDS ***
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