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1. Choose the cqﬁ"ee_t optlon from the followmg
‘ . O 1x8=8

(a) Newton’s law of motion is' represented
by a differential equation which is
(i) first order
(i) second order
(iii) second degree
(iv) second order second degree
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(b)

(c)

(d)

(2)

The Lagranglan of a system is written as
L=T- V-—m(r +r26%) - V(r). Which of
the followlng quantities is conserved?
) mrb? |

(ii) mré

(it}) mr26

(iv) mr262

For the special case of inverse square

law forces, the viri
law fo virial theorem takes the

) T=—=7 ,
2

@ T=-17
4

(iii) T=-V

fiy) T=V

For a spherical shell the gravitational |

potential at a point inside the shell is

" (R=radius of the shell, r = distance of
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the point from the centre of the shell)

@ -MG
“ R2.
) -MG
(i) -“ r

(iv)*None ‘of the above ..

( Continued )

(e)

(3)

The value of the radius of gyration of a
body about the axis of rotation depends

on
(i) the position of the axis of rotation

(i) the direction of the axis of rotation

(i) the distribution of the mass of the

body about the axis
(iu) ’All of the above

The relationship between the elastm
constants is - Coo o

Y
R<H
<lw <o V=
. ]
Bl 31w W3
+ o+
=lo Ri= R~

-
2

+

]

~iq
S

(g) The constraint of rigidity is
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@ conseI'Vatlve
fi) scleronomic
(i) holonomic

(iv) All of the above
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2.
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(a)

(b)

(c)

(@)

(e)

(4)

WhiCh Of the f . .
force? ollowing is a fictitious

(i) Coriolis force

(i) Centrifugal force
(i) Both (i) and (i)
(iv) None of the above

What is reduced .
system? mass of a two-body

Prove that in abs }
] ence of ext
Pr ernal to
af-ti angul.ar momentum of a syst m of
particles is conserved under th o
law of action and reaction © strong

Show that the field F, = -2, -2@}' 2V k
. ‘ . z

is conservative but th Fy =yl - x)
is not. B

ShOW that exc [
. ess pressure insi
liquid drop is p_2T Whl'e inside a
B ere
have thei r symbols
eir usual meaning,

What i oordinat
are generalized coordinate:s?

Deﬁn .
d’Alerjlb \:lrtual work.. What s
I ert’s principle? 141=2
( Continued )

(9)

3. (a)

' same as if the share were

(b)

(c)

@

(5)

Prove that in absence of any non-
potential  forces, the generalized
momentum corresponding to any cyclic
coordinate is a conserved quantity.

Prove that the gravitatidnal force

exerted by a symmetric of mass Mon a

particle external to itself is exactly the
replaced by a

particle of mass M located at the centre.

In an elastic collision between two
particles of mass my and mg moving
with velocities P and ¥, ‘respectively,
prove that the opening ‘angle between
the paths of the emerging particles is
given by -
(my —Mg)Vo

cosf = —
2m vy

the law of conservation of

Show that
s invariant to Galilean

momentum i
transformation.

Reduce the
'p‘roblem to
problem.”

"the equivalent one-body

. two-body'~ central force
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(e)

4. (a)

(b)

()

(@

(6)

Show that the kinetic energy for a
system of particles consists of two
parts : (i) the kinetic energy obtained if
all the mass were concentrated at the
centre of mass, (i) the kinetic energy of
motion about the centre of mass.

What is Kepler’s second law of planetary
motion? Show that angular momentum

conservation is equivalent to Kepler’s
second law.

Show that the moment of inertia of a

circular lamina about a’ tangent in its-

5MR?2

own plane is given by I =.

Show that a shear is equivalent to a
compression and an extension at right
angles to each other.

Derive the Jurin’s equation for rise of a

liquid in a capillary tube.
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Or

The pressure of air in a soap bubble of
0-7 cm diameter is 8 mm of water above
the atmospheric pressure. Calculate the
surface tension of the soap solution.

( Continued ) |

'

1+3=4

S. (a)

(b)

(c)

Sk,
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(7))

Using the d’Alembert’s principle, ol?tain
the Euler-Lagrange equation of moqon.

How does the earth’s rotation aﬁ'ec't the
small oscillations of an ordinary
pendulum? L
Obtain the Lagrangian for a charge'd
particle subject to an electromagnetic
field. : _

Or

A bead is slidingon a uniformly_ rotating
wire in a force-free space. Write down
the Lagrangian for this bead .and hence
obtain the equation of motion of the

bead.
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