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1. The transformation P= 1. =1c2 2 _
R P =~ (p? +¢%) 3R Q =

é(l’z +q%)andQ = tan™? (E) IS tan=1 (g) 3
(A)  Cannonical A)  fRd
(B)  Not Cannonical (B) A
(C)  Cyclic ©  wh

(D)  None of the above

(D) W FIS FE
The transformation Q= 2. _ 1.
ITATNO Q—log(qsmp) 3R

.P\)

1 . - Qe
log(;smp) and P = qcotp is : P = qcotp ¥
(A)  Not Cannonical (A) 3ffed
(B)  Cyclic . (B) uHH
(C©)  Cannonical (C) fafgw
(D)  None of the above (D) IR IS 78
3. Hamilton’s equation of motionis: 3. ¥iec & Y @7 wliaxor g
.. OH i — _0OH 0oH .. @H . dH oH
_ oL ' aL
T ot T ot
j=9H . OH 0H .. OH .. dH 8H
(B) qi opi pl = a1 ' ot (B) ql:o_pi , plz—a_qi'a_t =
- oL aL
T ot T ot
) - OH i _OH 0H .. _OH dH oH
©) q‘l oq > P 291 * Tt (C) qi=l  Pi==0. =
L oL
at ' ot
(D)  None of above (D) SR e &
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4. T ot @ feran S wadar @

4, Kinetic energy can be write as :
(A) T=L+V | (A) T=L+V
B) T=L-V B) T=L-V
€ T=-L+V C) T=-L+V
(D)  None of the above (D) IRYGT B2 T8l
5. Lagrangian of the two body 5.  fafivs qweum wHg &1 A 2
problem system is : (A) L= %Mfz V(@ E )
(W) L=gui? = V(ri.)

B) L=3(m;+my)R?

1 s
B) L=-(m;+m,)R? .
® 3 (Mo 2 © L=3(m;+my) R+

= & h2 4 1
© Lmilmrm) Ko ui? —V(r,f ..)

ui? = V(r, f...) (D) L=-V(r..)
(D) L=-V(ri..)
6.  Generalized momentum 6. &N TP &S @ AT
conjugate to a cyclic coordinate FaT qqgn:{ gar e :
is : (A) R T
(A) Not conserved B)
(B) Conserved ©)
(C) Zero T
(D)  None of the above (D) m W
7. Action integral can be writc as : 1. foha TTPe @Y forar ST 9Har ¢
t.
(A 1=[7Ldt (A 1= f:f L dt
®) I=[*Hdt B) 1= [7Hdt
t t
©C) 1= ft: Edt © I= ftlz E dt
(D)  None of the above (D) SWIH Py TE
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8. Lagrangian function is defined as : 8. ATIRTIT B B forRaT 1 wabar 2 :
(A) L=T+V (A) L=T+V
(B) L=T+2V (B) L=T+2V
(©) L=T-V C) L=T-V
(D)  None of the above (D) S Py el
9. The lagrangian equation is : 9. o aHeRT €
dfoL) oL _ dfaL) oL _
(A) d_t(a_iu) T A (aqi) aq
dfoL) oL _ . d (aL )
® ()50 ® (G)-5%=0
oL d {dL L d /oL
A L JUL iy OL) dfaL) _
© (%) dt (Mj) © (aqj) dt (aqj)
(D)  None of the above (D) SR BIE e
10. The inverse transformation 10. do-TeR TS yurel & ferg JahH
equation for cylindrical TRadT TR &
coordinate system is :
(A)  r=,x2+y2
(A) r=x2+y?
-1(Y ¢ = tan™" (X)
¢ =tan” (3) "
1=y
Z2=1
"= -1(¥
© e ® =)
¢ = x2 +y? b= /x%+y2
Z=17 L =17
(C) r=z € r=z
o= () b= ()
Z=qx% 4 y? z = {/x? +y?2
(D)  None of the above (D) SR IS T8
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11. The transformation equation for 11. MoeR e wre & fog FohH

spherical coordinate system is : aRadT EeeT 2
(A) X=FSin 80050 (A) x=rsin6, cos’d)
y=rcos0 | y =rcos @

z =1 Sin 6, sin ¢ .
(B) x=rcosH B) x=rcosb
y = rsin 6,cos ¢ ' §= PisiriiB; cosidh

z =rsin 6,sin ¢ z=rsin0,sin ¢

(C©) x=rsinB,cos ¢ (C) x=rsin8,cosd

y =rsinf,sin¢ y = rsin 6,sin ¢

Z=rcos9O

Zz=rcosH
(D)  None of the above (D) SR S T8
12.  The equation Yi(fi@ — 12, &Ry ¥,(fi@) — pi).éri=0 &
pi).8ri = 0 is known as : $Td 8
(A) Lagrangian equation (A) i~ @1 gdeR
(B) D’ Alembert’s equation - (B) o e BT GG
(C)  Hamiltonian equation : (C)‘ Miee &1 ThE
(D) None Qf the above D) SR T
13. The equation ¥;ifi(a).6ri=0is  13. WH®RY 3;fi(a).8ri = 0 B Fay & -
known as : ’ (A) 3t B Rigr

(A)  Principle of virtual work

(B) dwils art &1 Rigrg
(C) @9a o1 &l Rigrg
(D) SR B o

(B)  Principle of real work
(C)  Principle of only work

(D)  None of the above
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14. If a particle of mass m is moving 14 I x — y A 4 U6 m THH O
in the x — y plane. Suppose (1, 6) & g7 RE1 & | A P (r,0) BT B
be the plane polar coordinates of e g Adeis & @ @ @
particle  then instantaneous ; .
generalized coordinate is : e R S
@ s
B) (@8 ®  ©8)
© o © 8
(D)  None of the above (D) SWRIF Py T8

15. In a rigid body, the holonomic 15. Td g§¢ firg 3 foru SIS
constraints can be expressed by uirey o g TR § e fhar
the equation : T T 8
A @m-1)?—cf>0 (A (-1)?—-cf>0
B) (@i—m)’-cj=0 (B) (ri—r)?—cf=0
©) (i-r)?*—-ci<0 © (—1)?—cj<0
(D)  None of the above (D) SR aﬂ@f T8l

16. In a rigid body, the constraints 16. fi 9% fove ﬁ, Uch N Pl A
on the motion of its constituents RINCE
particles :

(A) Keep the distances rj; U UL U L U
between the particles yofRafiia g =Ry
" ;ﬂchangzd B) TN F @ B Q oy,
eep the distances ry
between the particles B
changed ORI
(C) Keep the distances, rj Y B TRy
between the particles zero (D) SRIA dE ol
(D)  None of these
1499 PHY 301
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17. Canonical ensemble is related to : 17. ffRq werar w=fd &
(A)  The size of the system A) FEE S IoR J
(B)  The freedom of the system
| . B) e & W o
(C)  The number of particles
in the system ) fom W Bl P T 9
(D)  Thermal equilibrium of (D) fram & A reeRen q
the system
18. If p represents the density of 18. 3gfe p WU WH & g9 B e
phase space. Which of the W 2 A YN e IR
following is the equation for ffferms w2 ?
Liouville’s theorem ? 2
N A Z+lpHI=0
(A) S +[pHl=0 ,
, (B) =0
B) =0
© [pHl=0
©) [pH]=0 a0
d D) —+I[pH =0
D) S +pH=0
19 Liouville's theorem %%= 0 9. o B Ty 3—‘:: 0 fogs ﬁTQ
Ids for :
holds f91 . R
(A)  Micro-canonical ensemble
ol (A) DT FIghDAN T gae
(B)  Canonical ensemble only (B) oqd faRg RERICI
c anonic:
(C)  Grand canonical © i fRg
ensemble only
(D)  All ensembles (D) ¥ g
- 1499 PHY 301
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20. The dimension of phase space of  20. T§ ®OR  fEwRHS P B

ten rigid diatomic molecules is : BA—3TPTe @Y fmr 2 -
A) 3 (A) 5
B 10
® (B) 10
< 50
(C) 50
(D) 100
(D) 100

21. For a particle moving in a circle  21. U& &, T A= e @ Cigl q

of fixed radius with constant e T O ¥ Ta @ & S

speed, the dimension of phase B D Poll SR BT AT R

space is :

A) 2
A) 2
B) 3 ® 3
© 4 < 4
D) 5 (D) 5

22.  Keplar’s second law of motion is : 22. DOR B TR & <av fram ®

da _ 1 »de dA 1 ,de

A =% (A) =57
dA 1 d6 ' |

(B) —=-r.— gy dA_1.4d6
de 2 dt (B) dt ~ 2 "dt
da e

c) dAa_ 240 dA_ ,de

© F=rz © F=rg
dA 1 _de

D F=i'as da_ 1 de
dt 4 dt ) at sl de
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23. A planet moves around the sunin 23,
an elliptical orbit with semi GAIBR DEl ¥ gH E 2 forgan am
major axis a and time period T, T Q3 a 2R g PA T & ar
is proportional to : aad BTt T W@qﬁ 21T
A) a? (A) a?

B) a2 (B) al/?
(C) a3/? (C) %2
D) a° D) 2’

24. A particle is moving in an 24, TH GV Seel o & H YA @ B
inverse square field. If the total I For P Cgl ool 99AF &
eflergy of the particle is positive, BT BT Hl?fq T BT
then trajectory of particle is : (A) TR
(A) Circular
(B)  Elliptical ®)

(C)  Parabolic © IR
(D)  Hyperbolic (D)  HfRITAR

25.  Which of the following is a non- 25, % § % ®F I wReft qo1 & -
conservative force ? (A) ﬁgcﬁ& e
(A)  Electrostatic force ®) T T
(B)  Gravitational force
(C)  Viscous force ©
(D) Inter-atomic force (D) aﬁiﬂ'mrlﬂ% et
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26. A particle describes a curve 26, UdH HU Pl JHR AR I e

given by r?=a’cos20, the THIERT 12 = a cos 20 W fear Ty
force of law is : 2 a9 @7 w8

() fo (A)  foc

B) f«= (B) foct

©  fx3 (C) fol

D) f«z D) fod

27.  The formula for reduced massis:  27. GHMIG S BT F & -

® =T @ =F-2
(B) r=m+a- ® =2+l
© w=poe © p=Dm

28. A particle is constrained to move  28. Udh & TP Eil 4 v B ferg

on a circle, the number of T F A SHD WA e @
degrees of freedom are : W R
A) 1 (A) 1
(B) 2 B) 2
(©) 3 € 3
® 0 D®) o
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| 29.  Hamilton Jacobi equation is : 29.  Rftice S FABR 8
aF  9F aF OF
(A L(a19z-9n 55 5q; (A) L9192 -9ns55 1 5q;
aF M Q-E = ﬂ . ﬂ -
b;;’t)-*-ot 0 aqn’t)+at )
aF _ aF _
®B) 5 =0 B) 5=
: aF  OF aF . 9F
(C©) H(q:192.qn ' oan ' 9 (€)  H(419z ~9n 55 5q;
OF 4 & OF oy 9F _
aqn't)+6t m,t)+at—0
aF  dF aF 9F
(D) H(Q:192 - An 50507 (D)  H (419 ~n 50 3,
L OF o _
aqn ’t) 0 E't) =0
30. Equation of motion in Poisson 30. WNiH dIo® ®U H A B FAIGII
bracket form is : 2
af
(A) [EH]+--=0 a _
o (&) [EH+5=0
of
L of
(B) [f, H]q,p + 3t 0 (B) [f, H]q,p + pr 0
C [fH]qp, =0 —
©) qp © I[f H]q.p =0
af
D) =0 o _
a D) =0
31. Out of n-particles in a gas, the 31. 9 % Hﬁif.’ n & ¥ J, LIS
number of particles having . .
I ST FAIT ¥ S e
exactly the most probable
velocity is : (A) N
(A) Zero (B) n
(B) n N
, < =
2 2
© 3
® 1 (D) 1
1499
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32.  Four particles have speeds 1, 2, 3 32.  9R $Y oFS A HAT 1, 2, 3 AR
and 4 cm/sec. respectively. Their 4 ¥Mo /Ao 2| IFHT T, AR A
rms speed is : T |
(A) 25 (A) 2.5
(B) 10 (B)y 10
© 3 © =
(D) V30 (D) V30

33.  Average energy of a Planck’s 33, wie & fafdRv s @ I St
oscillator is : 2
(A) E=hv (A) -E=hv
(B) E=nhv (B) E=nhv
© E=—f (C) E=—w

(eKT-4) (eKT_y)
(D) E=mc? (D) E = mc?

34. The particles obeying Maxwell- 34, ﬁw—aﬂ—m T ABS P
Boltzmann statistics are : CERICE| T I BT B &

(A) Identical (A)  TEA
(B) Identical and (B) W W afnh
indistinguishable
(C)  Distinguishable (©) TS
(D)  Photons (D) B

35. Paulis  exclusion  principle 35, Ul @ 3Uaei & RIS @ WA
applied to : aar &
(A) M.B. Statistics (A) SR Wﬁh & A ¥
(B) B.E. Statistics (B) W‘W 3 m 3
(&) F.D. Statistics ©) tt?*ﬁ—f%w 3 m ¥
(D) None (D) SR m T8 |

1499 PHY 301
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36. From Maxwell thermodynamical  36.
relation gi =? Ei =7
A) 2 Ay 2
B) - ®) -
<© r (C) r
D) 3 (D) 3
37. Four thermodynamic potential 37. YR SEAIfADIE fora & -
e (A) <M, JGH, Y AR IAARD
(A)  Pressure, Volume,
Temperature and Internal Sl e
energy function (B) T{ CH, AIRP FHull, 3R
(B)  Pressure, Volume, 7
[nternal  energy  and 3?\‘@@ s
Helmbholtz function (C) MRS ol Ber, TRIeTS]
(®) Internal encrgy function, ‘
Helmbholtz function, e, A TR, SR fien
enthalpy and  Gibbs el
function D) T o T8
(D)  None of these
38.  The Gibb’s potential is defined 38, Ry werg B TR Rear o &
as :
(A) G=U-pv+TS W G=U-pvas
B) G=U+pv+TS B G=Uspvirs
€) G=U-pv-Ts © G=U-pv—rg
(D)  G=U+py—TS D) G=U+py_rg
i PHY 301 —
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39.

40.

41.

The maximum number of phases  39.

that a pure substance can have :

(A) 2
|B) 3
<€ 4
D) 5

For a micro-canonical ensemble, 40.

the phase density inside a small

energy internal remains constant

and outside such a region it is :

(A)  Same as inside

(B) Zero

(C)  According to the
representaﬁon of the system

(D) We cannot infer about
energy outside

In a canonical ensembles : 4].

(A) The energy and the
temperature are constants

(B) The entropy and the
energy are constants

(C) The temperature and
density are constant

(D)  The density and entropy

are constant

fordt g weret # o Her B 8
(A) 2

(B) 3
<€ 4
(D) 5

AgPI—DATDRA Jomell T @ forg,
el Ucd, GeH Sl e H

EAT & AR W AR B g, 3

BT &

(A) AR DI TWE GIH

B) I3

©€) S IRFRE B agER

(D) ©H 918 SHoll & IR § FB TR
HE dad

GIEGESER:

(A) vt 3R am fraw g 2

(B) S 3R ot A axar 2

(C) oM 3R ¥ fAgd g ?

(D) U9« R g fad B @

1499
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e ifrs AT B wgwE aiNd

42. The ensemble average of a 42,
physical quantity is equal to its IS T AT B SR Bl 2| T8
time average. This is true for : o
bor Fe & ROy W ©
(A) A micro cannonical '
ensembles (A) £z el
(B)  Cannonical ensembles B) fifgg T
(C) Grand cannonical ©) e P @3
ensembles
(D) SR T4
(D)  All the above cases ~
43.  The ratio of most probablc speedA 43, fod 39 % 9 9 B we 9wlg
and average speed of a gas | Ty 3R sl TR @ CELI 3.
enclosed in a vessel is :
/Tt
A AL
) JTE GV |
B) 1 B 1
© = © =
2 2
(D) = (D) =
44.  For a gas at N.T.P,, which shall 44 THR T 3R T R N 7
be maximum ? ﬁmﬁﬁmmﬁmsﬁw%?
(A) Vav ( A) V (o
B) V,
rms (B) V. a‘fmtm -
G
©  Vmp, © v
D) Nonc : ,
B aae D) T ¥ B
1499
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45.  According to Boltzmann 45, decwid fafka faaRwr fam & AR -
canonical distribution law : A) S T 2R A
(A)  Low energy cells contain
: TV B &
, more particles
(B)  High energy cells contain (B) W@ wdl aa PR@r A
more particles
| P ST B BN &
| (C)  Number of molecules
having zero energy is (C) I Ful a ORI B A
‘ greater than any other Al A o ot o %
| energy .
(D) Zero energy molecules D) 3 Soll el I L9
are zero
46. The thermodynamic probability — 46. ¥deld ¥ f&l yomel & emferfe
of a system in equilibrium is : qRTGT §
(A) Maximum (A) BT
(B) Minimum B) A
€ 1 ) 1
(D) Zero D) ™
47. Five particles are distributed in  47. ¥R ¥ & A WU DRERE J
two phase cells. The number of foeRa g &1 A e @ W=
macrostates is : grfy
(A) 6 A) 6
®) 10 B) 10
© 32 (© 32
5
y 3 D) 2
D) ; D3
| 1499 PHY 301
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48. Partition function 1S : 48.

A Z=xe M
®) z=Lie
(C) Z=Y;e 2/H

(D)  None of these

49 Helmholtz free energy function  49.

is defined by :

(A) F=U+TS
B) F=U-TS
(C) F=U+PV

(D) F=U+PV-TS

50. Rice take longest time to cook : 50.

(A) In Submarine 100 m

below the surface of the

RIS Bl ©

(A) Z=XieP®

B) Z= %ie 2PE

©) Z=Ye?HE

(D) SR 31§ T

SRS g Foll Bt 1 gfRwIfd

fpar ST ©

(A) F=U+TS

B) F=U-TS

(C) F=U+PV

(D) F=U+PV-TS

g Tp H a9 IS THI Fel
T B

(A) 3P B FaE ¥ 100 Ho AW

area W@ 3
(B)  Atthe Sea Level B) W R
(C) At Shimla _
©) Rmer ¥
(D) At Mount-Everest
(D) HRT TR |
% Ak %k k
1499 PHY 301
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