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CPH-601 Statistical Mechanics and Nuclear Physics
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1. According to ergodic hypothesis if ensemble average is (), and time averageis (g?), , then

(A) (@%)e = (g% (B) (g% < (@) (O {gPe > (q*: (D) (g% = (q*).=0
2. The density distribution function p(q,p,t) gives
(A) The probability per unit time (B) The probability per unit volume
(C) The probability per unit energy (D) The probability per unit momentum
3. ,(A:)co%ni ti HaiHllton s ‘('e;)uatlon lca)_zim:o% ........... (C) is tru& _ o o) oni _ o
dp; . ,0g;0p; . op; ,0q;0p; .. op;,  9G;0p; . ., .0p; 0q;0p; -
4. If density distribution function p(q’,’p, t) has no explicit dependence’on time at all point in phase space, then ensemble is in
stati%’gcal equilibrium if ” ” a2
5. The photon gas obeys......c.ccoveereinecnenee statistics.
(A) Bose (B) Fermi (@] Maxwell (D) None of this
6. Ifthe gasisin equilibrium ,its free energy is ................
(A)  Minimum (B) Maximum (@] Infinite (D) Fluctuating
7. The pressure of the radiation is equal to ................ of the energy density.
5 2 4 1
(A) 3 (B) 3 (C) 3 (D) 3
8.  Stefan Boltzm constant is given b
O S
. 60c2h3 60c2h3 60c2h? 60c2h3
9. The unit of Stefan Boltzmann constant is
A wm’k?® (B)  wm?Zk* ©  wmk* (O)  wm?*
10. If the number of systems in which the particle is found in the k™ cell with co-ordinate qy is Ny, The probability of particle to be
found in the k" cell (P,) isgiven by ...,
(A) P, = )/%"e B) P, = % € P = % (D)  None of these
11. If densitX distribution function is p(q D t) and H is Hamiltonian then ....... is correct.

b) a
A L4+{p H}#0 (B Z=—{pH} (O L=—(Hp} O F>{p H}
12. If the system is in statistical equilibrium, the observed values of the macroscopic physical quantities are .........

(A) having maximum value (B) equal to their mean values
(@] far away from their mean values (D) not measurable
13. The role of distribution function p(q,p, t) in classical statistics is replaced by the quantity known as ............... in quantum
mechanics.
(A) distribution vector (B) distribution matrix (C) density matrix D) quantum mechanical state
14. If the density matrix p is constant then ...
(A) Py >0 oo m#+n (B) pmn <0 ..o .. m#n
©) Py =0 .o m#n (D) Pmn =0 ... m=n
15. If the ensemble is in the pure state, the density matrix satisfies the condition....
(A) p* =p (B) p> =0 € p?=1 (D) p? = 0
16. Chemical potential (¢) for photon is ..............
(A) 1 (B) -1 (0 (D) o
17. Free energy of the gas in equilibriumiis.............
(A) O (B) Minimum (C) Maximum (D) None of three
18. Planks radiation law turns into Rayleigh-jeans law when.........
(A) hw <1 (B) hw < kT (C) Aw » kT (D) hw K kT

19. Wien’s law holds good for radiation of ....................
(A) higher frequencies (B) low frequencies (C) extremely low frequencies (D) any frequencies
20. MASER stands For ................
(A) Microwave Amplitude of Shortwave Emission of Radiation.
(B) Mega Amplification of Shortwave Emission of Radiation.
(C) Microwave Amplification of Shortwave Emission of Radiation.
(D) Microwave Amplification by stimulated Emission of Radiation.
21. BE distribution goes over to MB distribution when.......
(Aye P > 1 (B)e™ P « 1 (Cle P =1 (D)e Pt =0
22. Bose-Einstein condensation takes place when temperature (T) ...........
(A) T =273°K (B) T =T, (critical temperature) (C) T=0°K (D)T =T, (Bose temperature)
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When temperature(T) is less then Bose temperature (T},) the total energy of the system is determined by
(A) only the particles in ground states. (B) only the particles in ground states.

(C) the particles in ground states & excited states. (D) the particles either in ground states or excited states.
At transition temperature the pressure of an ideal Bose gas is about ..................... of that of an equivalent Boltzmann gas.

(A) one half (B) two third (C) one third (D) one fourth
If the total number of fermions in gas is 10?4 then the number of states below the Fermi level is ....
(A) 10% (B) 1012 (C) 0.5x10%* (D) The 10%*

If the Fermi energy is 6.9 x 10~ J and the Boltzmann constant is 1.38 X 10723JK™. The Fermi temperature will be

(A) 5000 °K (B) 50000 °K (C) 15000 °K (D) 10000 °K

The brightness of star is proportional to .................

(A) Predominant wavelength emitted from stars (B) subdominant wavelength emitted from stars
(C) square of predominant wavelength emitted from stars (D) None of the above

Exponential Potential V (r) is given by .......... r2..... 4

(A) V(r) = Ve 70 (B) V(r) =V, —e"d Q V() ==V, (L) e 0o (D) V(@) =-V, (L) e
Yukava Potential V (r) is given by ........c........ r2 "0 _ 0

o

(A) V(r) = =Vye 70 (B) Vi) =V, —e"

Qv =-V, (%) e [D)V({E)=-V, (:—0) e o
Which Potential is purely radial potential ?

(A) Majorana (B) Wigner (C) Bartlett (D) Heisenberg

Majorana Potential V(1) concerns with ..................

(A) the exchange of the space coordinate (B) the exchange of the spin coordinate

(C) the exchange of both space and spin (D) None of these

Which of the following two nucleon system is stable ?

(A) nn (B) np (C) pp (D) all three

The deuteron is .............. bound system.

(A) loose (B) tight (C) strong (D) None of these

Ground state of deuteronis ......ccceceeveee.

(A) Singlet (B) Doublet (C) Triplet (D) None of three

Binding energy per nucleon for deuteron is .........

(A) 2.226 MeV (B) 1.113 MeV (C) 3.339 MeV (D) 3.349 MeV

In the case of np elastic scattering the phase shift is

(A) real (B) imaginary (C) complex (D) either imaginary or complex
................ Is triplet spin state of deuteron.

(A) 'ss (B) *s; (€) ’s, (D) None of these

In the case of np elastic scattering classical total elastic cross section is ..................

(A) 4ma? (B) ma? (C) 0.5ma? (D) 2ma?

The spin of neutron and proton are ......cccceoeueuee to each other in the case of spin state of deuteron.
(A) anti-parallel (B) parallel (C) perpendicular (D) none of these

Mass of photon is .....cccceevveveennee

(A)O (B) 1 amu (C) 2 amu (D) 1.5 amu

CP invariance is not satisfied in case of ......cccccecoevuneene

(A) weak interaction (B) strong interaction (C) fusion reaction (D) none of these
Lepton number of electron is ...............

(A) —1 (B) 1 ()0 (D) £0.5

Select correct statement ..................

(A) Strangeness conservation does not govern the strong interaction.

(B) Strangeness conservation governs the strong and weak interaction.

(C) Strangeness conservation governs the weak interaction but not strong interaction.

(D) Strangeness conservation governs only strong interaction and not the weak interaction.
If Strangeness S = 0, Baryon number B = 0 and T = 0, which particle can be produced ?

(A) Pions (B) natural meson (C) nucleons (D) singlet baryon
Pion scattering is affected by ..................

(A) weak force (B) strong force (C) never affacted (D) none of these
The baryon number of all mesonsis .......ccccceceveuenne

(A)1 (B) —1 (€0 (D) £0.5

According to Gell-Mann Nishijima scheme .......................

(A)Q=T;+05B+S) (8) Q=T;—05(B+S) (C)Q=T;+05B—5) (0)Q =T;—0.5(B—25)

The electromagnetic interaction is ..................

(A) charge independent (B) charge dependent (C) imaginary interaction (D) none of these
The strangeness quantum number is defined as .........cceueu....
(A) S=y~p BS=y-B  (OS={y2+§ (D) § =/y? =42

Which particle has half integral spin?
(A) Pions (B) Kaons (C) Photons (D) Leptons



