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F.N{. - 20

GROUP-A

I. Answer any TWO of the following questions: 2x2:4
a) lf pp-+dz. and pn-)drt\where d is deuteron. Prove that o,,,,'.o,,,,-2'.1-

b) What is the difference between a pseudoscalar meson and a vector meson?

c) ln SU (3), the generators are L and ,1, then V'.,L1- . .....

d) Calculate the mass of baryon (alz).

GROT]P-B

2. Answer any TWO of the following questions:

a) Why para-positronium decay into two photons and ortho-positronium decay into

three photons?

b) Calculate the branching ratio for the decay ofthe resonance A*(l 232) which has

L+ -+ pro
-) nr*

c) What is t - 0 puzzle? How it is resolved?

d)What is G-Parity? Find an expression of it.

GROUP-C

3. Answer any ONE of the following questions:

a) n. + p-+2. +K-.......(a);7t + p-+>- +r(-.......(b) Jt- + p -+ Zo * Ko....(c); If iso-

spin amplitud" oy..a3t2ar7d these reactions occur at same energy. Show that

O.'.ob:O" =9:1:2.

b) Construct the famous Gell-Mann matrices and identif, the iso-spin states of each

particle in the meson octet.

(P.r.o)

two decay modes.

4x2:8

8x 1:8
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GROUP-A

l. Answer any TWO of the following questions: 2x2:4
a) Determine the Bose temperature of bosons each of mass 6.65x10'21 kg and spin

zero, their concentration being l026 m3.

b) Using \nG, - - ) ln(f - ne-0tt). Show that the number of particles in the

ground state. No = h. where r1 is rhe lugacity.

c) Draw the temperature variation of chemical potential for FD and BE ideal gas.

d) Prove that total number of photons in a cavity -T3.

CROUP-B

2. Answer any TWO of the following questions: 4x2-B

a) Show that the Helmholtz free energy of a system of fermions is given by F :

1ru,10)tr -*(*\'* ts , 12 \sL",/

b) Find the expression of Null pressure of Fermi-gas in 2D.

c) How many photons are there in lc.c. of radiation at 104K. Also find their average

energy.

d) Prove that in 3D solid of N Harmonic oscillator, E" =l xkor,,where To is the Debye"8
Temperature.

GROUP-C

3. Answer any ONE of the following questions: 8x 1:8

a) Find an expression of photoelectric current density if hv << @, where / is the work

function of metal.

b) (i)lnalatticeof (N+l)siteshas$,:+l ateachsite, A=-ft,i,s,-.lis,s,.Whenh=0,

prove that (s,s,)= (s,s,)(s.E). Qi) rf e(t,p,): (l + ))nr, +pi,rrnddegeneracy

ofeach Landaue level.
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