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L)

Constraint in 3@ ngid body Is:

(A) Non-holonomic

(B) Scleronomic

(C) RheonomiC

(D) Unilateral

A particle is constrained to more
along the inner surface of a fixed
hemisphencal bowl the number of
degree of freedom of the particle is
(A} One

(B) Two

(C) Three

(D) Four

D' Alembert's pnnciple is,

(A) X(F -p). ér=0

(B) Z(F-p).dr=0

(C) X(F + p). ér=0

(D) S(F+p)dr=0

Under canomical transformations,
the fundamental Poission brackets
are

(A) Zero

(B) -1

(C) +1

(D) invariant

T078\A\2022-23

the potential energy of a conserva-
pve system is independent of:

(A) Generalised coordinates

(8) Force

(C) Generalised veloGity

(D) None of these

Lagrangian of particie 'S

L= émq‘ . z‘qa'. where m 1s the
mass, q |s generalise coordinate and

5 16 a constant. The Hamiltoman for

the system is given Dy;

p' . AQp’
(A) 2m *Iim

® 5

© zm-sal

© 5imyiQ

A linear transformation of a gener-
alised coordinate q and the corre-
sponding momentum p to Q & p giv-
en by Q=q+p; p=q+a p is canonical
if the value of the constant a is

(A) -1

(B) +1

(C) O

(D) +2
P.T.0.
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8.

10.

A particle is moving under the 3¢

tion of a generalised potential

l+q. The magnitude of
q4

generalised force is:

Vig,q)=

21 +q)
qQ'
(B) ﬂ;m

(C)

(A)

2
ql
©) 3

q
A particle is moving on elliptical path

under Inverse square law force of

the form F{r) = - :‘y The ecentricity

of the orbit is

(A) a function of total energy and
angular momentum

(B) independent of total energy

(C) independent of angular mo-
mentum

(D) nothing can be said

The virial theorm is

(A) T+V-=constant

(B) T= zl-'.F.

(€) T=3ZF

(D) T=-3XFr

T078\A\2022-23

[4)

11.

The Lagrangian for a charged par-
ticle moving in an electromagnetic
field is:

(A) L=T+qy-q(v.A)

(B) L=T-qp-qiv.A)

(C) L=T-qp+qiv.A)

(D) L=T+qe+qiv.A)

12. The reduced mass of two particles of

13,

masses m, & m, is

(A) m -m,

(B) mL;.ﬂj

m, + m,
mm;

(D)
According to the principle of least
action

(R af(&PaH)gt=0

(B) AfH-Lidt=0

(©) afEpadt=0

() [EZpadt=0.
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14.

15.

16.

Degrees of freedom for a N-particies

system with k constraints is:

(A) f=3N-K

(B) f=3N+K

(C) f=2N-Kk

(D) F=2N+k

Consider a comet of mass m moving

in an elliptical orbit around the sun.

Which one of the following is true;

(A) The linear momentum of the
comet is a constant.

(B) The kinetic energy of the comet

is constant

(C) The acceleration of the comet is

maximum when it closest to the

sun

(D) The acceleration of the comet is
maximum when it is farthest to
the sun

The condition of Canonical transfor-

mation is

(A)

(8)

(C)

PQ=pq

p=q, Q=P

PdQ -pdq is an exact differen-
tial

(D) PQ - pq = PQ+pq

7078\A\2022-23

17.

18.

19.

A particle of mass m mOves under

the action of central force whose po-

tential IS

v(r) = km r’. Considering the circu-
lar motion of the particle, the kinetic
energy of the particle Is;

(A) —g kmr’

8 %kmr
(C) 3kmr

%kmr‘
Hamiltonian of a particle is

(D)
The
H= 2':'7;4 + pq, where q is generalised
coordinate & p is the corresponding
canonical momentum. The Lagrang-

HG+a
X&)
(&) +aF <
DG -0& + o]

-agp
A particle is moving under central
force of field, than the correct state-
ment related;

(A)

(A)
(B)
(C)
(D)

The motion of the particle is al-
ways on a circular path

(8)
(C)

Its kinetic energy is a constant
Its angular momentum is a con-
stant

Its linear momentum is a con-

(D)

stant
P.T.0.
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20. Total linear momentum of a system

21.

22,

of particles about the centre of mass

is:

(A) 1

(8) -1

(C) 0

(D) =

The degrees of freedom of a rigid

body moving in a three dimensional
space is:

(A) 1

(8) 3

(C) 6

(D) 9

Generalised potential (potential re-
lated to non-conservative system) Is
a function of:

(A) Generalised coordinate only
(B) Generalised velocity only
(C) Both generalised coordinate

and generalised velocity

(D) None of these

23. The work done by a conservative

24,

25,

force for any closed path is:

(A) Positive

(B) Negative

(C) Zero.

(D) Infinite

The degrees of freedom of four par-
ticles moving freely in a plane is:
(A) 12

(B) B

(C) 6

(D) 1

Lagrangian for a simple pendulum
with rigid support (considering the
equilibrium position of bob as refer-
ence point) is:

(A) %rnl’&’ ~mglcos 6.

(B) %m 16? + mglcos 8
%ml’ﬂ'-mgl(l +c0s0)

(C)

(D) %rnl’ﬁ’ ~mgl(1-cos6)

T078\A\2022-23 (8]
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25.

27.

28,

The Lagranges eauatvsn 108 1L e,

The Lzgrangian L is defined 25:

)y L=T-"/

B) L=T+ VY

C, L=2T =Y

G, L=2ZT +'/

The Lagrangian equation for & con-

sersati/e S/Stem is:

d(AT _aT g

‘h) Gt g "
‘8) &rir*%'ﬁ
(c, é’tff'q",;--”‘--o
(D) gt!;éi*%‘o
7078A\2022-23
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21. Tre sl energy f 2 Larasn L rege-

Gse, the nature of 8 N7 5 3,
h; EBlligse

B) Hypartoia

C;, Parzioia

D, Crde

P.T0.
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33.

34.

Which ot the following relation 1S

corvecl for a planet revolving around
the sun;

(A) Taa

(B) Taa

(C) T'aa’

(D) T'wa'

(where the terms have usual mean-
ing)

A planet is revolving around the sun
in an elliptical orbit. The total energy
of the planet depends on;

(A) Semi minor axis

(B) Semi major axis

(C) Independent of axis

(D) Both (A) & (B)

Lagrangian for the Kepler's problem
is given by

L=3E+r0h+ flu>0)

Where (r, 0) denotes the polar coor-

dinates and the mass of the particle

is unity, then
(A) P.=2r0
(B) P =2r

(C) The angular momentum of the
particle is a constant
(D) The total energy of the particle

is time dependent

7078\A\2022-23

[8]

35,

36.

A particle of mass m |15 constrained

to move on the plane curve Xy = ¢
(c>0) under the gravity (y axis ls

vertical). The lagrangian of the par-

ticle is

() Lme(1+ )+ T

® Lmw(1+S)-T00

© Lmwe(t+S)+ M
mgc

A satellite is moving in a circular or-
bit around the earth. If T, V, E are
average kinetic energy, average po-
tential energy, total energies respec-
tively. Then which one of the follow-
ing option is correct?

(A) V=-2T

(D) V==3/2T

E=-T/2

hitps://lwww.rmpssuonline.com




37. If L= 5mlxmf +Sin'042) + mg 40. Mathematically the Hamiltonian H of

cose, where m, | and g are constant, a system is defined as:

which of the following is conserved .
(A) H=2.Rq.-L

¢

(A) 5ind

®) osint (B) H=2a.p.-L
@ Sin

(C) ¢Sin'6 (C) H=2RPa +L
P _

(D) Sino (D) H=Xaqp +L

38. The Lagrangian of a particle moving  41. For a conservative system the Ham-

is given by L= émtr’ +r'8')-Vir), iltonian H is:
The generalised momentum corre- (A) H=T-V
: (B) H=V-T
spond to 8 1s given by,
(C) H=T+V
(A) mr0
(D) H=0
(B) mrd
(If the transformation equation is
(C) mre’
. not a function of time t)
(D) mrt’

39. If the generalised coordinate q, is  42. The Hamiiton's principle is given by;

cyclic to Lagrangian L then: (A) 5[ Ldt=0

aL _
(A) 3q =1 (&) A.‘(l"Ldt=0

(8) =0

© #5=-1
e
(D) g-c';;=costant (D) 4.[ Hdt=0
| TO78\A\2022-23 [9]) P.T.0.
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43. Hamilton

canonical equation Of
motion for a conservative system are
(q,, p,. H are generalised coordinate,
generalised momentum, Hamiltonlan

respectively)

&) -G =Mang P - g—q—.
® = oy« 1
© G =ana =2
(O) %%‘ = §pr and- %21 ok >
44. Poisson bracket of [q, qQ,] with re-
spect to canonical variables (q, p) Is;
(A) 1
(B) -1
(C) O
(D) 8,
45. Rutherford scattering cross section;
(A) has the dimensions of solid an-
gle
(B) has the dimensions of area
(C) has the dimensions of angle
(D) has no dimension
7078\A\2022-23

46.

47.

48.

(10]

Rutherford scattering Cross Section

is proportional to; (E stands for en.

ergy)

(A) E2

8 &

(C) E

(0) ¢

Choose the correct statement;

(A) &-variation involve time

(8) A - variation does not involve
time

(C) In A - variation time as well

as position coordinates are al-

lowed to vary

(D) In 8 - variation time as well

as position coordinates are al-

lowed to vary

If a function F does not depend on

time explicitly, than its Poisson's

bracket with hamiltonian H is:

(A) [FH)=0.

(B) [F H]=

(C) [FH)=~

(D) None of these

https://www.rmpssuonline.com




50.

51.

The component ol geneialised fog .

in terms ol generalised potentiy) )

M

o (?l ( o,

aa.

aU
Q.

u _d (
ag,  dt
_au

Qs

(A)

g (M
dl "ﬂt
aJ
aq.
d (o

+ dt( (’Q.

(8)
(C)
(D)
Total virtual work done on N.particle
system Is

(A) Zero
(B) Maximum
(C) Minimum
(D) None

The Lagrangian for a system is
L= imuuy* +2') -mgy

The cyclic coordinates are

(A) x&z

(B) y&z

(C) », v

(D) z only

7078\A\2022-23

. Generalised coordinastes

53.

54.

S5.

[11]

dopend on each other

(A)
(B) are Independent of each other
are necessarily spherical coor-
dinate

(D) None

The conditions which restrict the
motion of the system are called

(A) Constraints

(B) Degree of freedom

(C) Generalized coordinate

(D) None

Eccentricity greater than 1, the orbit
nature is

(A) Parabola

(B) Hyperbola

(C) Ellipse

(D) Circle

The energy of the bound orbit is

(A) +ve

(B) -ve
Zero

Q)

(D) Infinity

P.T.0.
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6. In quantum mechanics, Polsson 60. The kinctic energy of o simple pen.

brackets are similar to the dulum of length | In terms of gener.

A) Commutator brackets
( alised coordinate 0 Is given by

(B) Square brackets

(A) T= é mv’
(C) Phase brackets
1 g
(D) None of these (B) T=3mi0
(C) T=mI0

§7. From the given transformation

= l 10
q=v2Psin0 and p = /2P cos0, we (©) 7 2m|0

61. The potential energy of the osciliat.

have
(A) tanb= g ing sylstem will be
=P (A) 5kx’
(B) cotb = q 3
(C) sech =% (B) mgh
(D) Both (A) and (B) (C) o
(D) - é kx?

58. The Poisson bracket of [L, L ]=
62. The space involved In Hamilton's

A L system is called

() L (A) Configuration space
L _ (B) Phase space

(D) None of these (C) Both (A) and (B)

59. There is inverse relation between (D) None of these
63. Reduced mass of molecule "CO" is
(A) 1.15x10°% kg

(B) 1.62x10" kg

Poisson brackets and

(A) Lagranges bracket

(B) Jacobi's bracket (C) 1.15x%10-% kg

(C) Commutators (D) 1.62x10° kg

(D) Operators Given - 1 amu=1.67x10-"" kg
7T078\A\2022-23 [12)
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64.

In Rutherfard's  experiment 1)y
u-particles are scaltered al an angje

of 2°, calculate the number of - pgay.

ticles scattered at an angle of 20

(A) S
(B) 15
(C) 10
(D) 20
65. The modified Hamilton's principle js
given by:
(A) h;L.JDJGq,-bIl‘qu,;U
(B) bz,:f'p,dq, " ajJ"‘qu, =0
(C) b;;L”mdq,+£”Hdt=0
(D) bzl:fll'p,dq - a[l"nat= 0
66. In case of canonical transformations:
(A) The form of the Hamiiton's
equations is preserved
(B) The form of the Hamiiton's
equations can naot be preserved
(C) The form of the Hamilton's
equations may or may not be
preserved
(D) None of the above
70781A\2022-23

/7.

68.

69,

[13)

fhe equation b mepign g1 e i
"“ﬂ]blullﬂl brgt rniatie £ gl iy

(A) m?j"; t ks - 1)

(B) m‘;"j"‘{ AT
(C) m?j“? tkr -0

() mg“-ﬂ BTN

The homaogeneny of hime legds s,
the law of wonserialinn

(A) enerqy

(B) linear momenturm

(C) anqgular rnomentym

(D) parity

If the generalized oording\s w o
qle 4, the Corresponding geneiah /a4
force has the dimensions of;

(A} torque

(8) torce

(C) mormentum

(D) enerqy

P10
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70. The generalized momentum P, of 2

71.

72,

particle of mass m with velocity v, IN
an electromagnetic field is given by:
(A) P =mv +qA,

(B) P =mv -qA,

(C) P =myv,

(D) P,=qv A

The Hamiltoman corresponding to

the Langrangian L=ax’+by’-kxy is

(A) ;a + ;b + kxy
© ap + o
©) £+ ab -k

Mutual interaction forces between

two particles can change:

(A) The kinetic energy but not the
linear momentum

(B) The linear momentum but not
the kinetic energy

(C) The linear momentum as well

as kinetic energy

Neither the linear momentum

(D)

nor the kinetic energy

TO78\A\2022-23

73. The product of qenerallsed coordi-

74,

75.

[14]

nate and its conjugate momentum

has the dimensions of :

(A) angular momentum

(B) linear momentum

(C) Force

(D) Energy

Hamilton's canonical equations in

terms of Poisson’s bracket are:

(A) a.=lq.,Hlp. =|p., H|

(B) q.=[H,q.Lp. =[H,p.]

(C) q.=[p.,Hlp. =]q. H|

(D) q.=[H,p.lp. =[H,q.]

The dimensions of generalized mo-

mentum:

(A) May be those of angular mo-
mentum

(B) May be those of linear momen-
tum

(C) Only (A)

(D) Both (A) & (B)
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