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1. Choose the correct option form the
following - 1x8=8

(@) Coriolis force is maximum at a
lattitude (¢) of

() ¢=20°
(W) ¢=0°
(ii}) §=180°
() ¢=9ge
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3)
(2) (

() In the northern hemisphere, the
directions of wind around a centre of
high pressure and around a low

(b) The. slope of potential energy versus
Position graph represents

() force pressure point due to presence of
(@) work Coriolis force are
(i) power

(i) anticlockwise, clockwise

i, ‘
() momentum (i) anticlockwise, anticlockwise

(©) In Galilean trang

. formations, time (iii) clockwise, anticlockwise
interval is

(iv) clockwise, clockwise

(f) different for different frames
(@) vector

(if) relative
(v) same for all frames

(g) A particle of mass m moves in a plane.

Its motion defined by (r,6) under the
| influence of a force f =-kr is directed
(d) Angular momentum ig towards the origin. The Lagrangian of

() a scalar the system is given by

(i) a polar vector . 1 a1 22 1, 2
) a ———— | ) —mr“+=—mr<0°-—kr

) 2 2 2
{(iv) an axig) vector

ol o 1.,
. i) — +=kr

boun field, jf .
. d, the total energ, h 2 bOdy 'S U | 1 o1
(l) Positive yajy,e as (i) ™M P2+ =mré - =kr?
((Z) Zero valye
Negatiy .1 )
() Kinet;, ee:alue fiv) 5m 72+ —;— mr262 + % kr?
P9/292 et.&Kp"tential energy |

( Continued} 2 ( Turm Over)




(4)

(h) A cylin )
' 'dowcx}l’ a :.1 = rcflllng without slipping
is ough inclined plane of angle 8
an example of

i) scler i
onomic 3
only *, conservative system

onomic, h
. » olonomi .
vative system c, conser

(ii) only conservative system

iv
(iv) only scleronomic system

2. A i
particle of mass m=5 Units is
 moving with

. centre of magg

P9/292

Or

I;e:.fe:;nce point and
€ system ab out th mOm
entum

© Position of the

Show th
) at the g
n S?ace ang dlsta.nce betWe
Particle gp¢ € force gey N two points
Galilean inthlng °n a moving
ariant,

/ n-—-‘-'-n'lled‘

2+2

o

A

)

(5)

4.

Define conservative force and show that a
conse.rvatlve force can be expressed as a
negative gradient of a potential.

8. Define gravitational field and its intensity at
a point. Calculate the potential and intensity
at a point due to a spherical shell when the

point lies outside the shell.

6. Establish a relation between the scattering

angles in the laboratory and centre of mass
reference frames in a two-body elastic
5

collisions.

7. State the three Kepler’'s laws of planetary

motion. Obtain the differential equation of

the orbit of an object which is moving under
2+3=5

central force.

3 meters long, for which
12-5><1011 dynes per
square cm, has a diameter of 1mm. If a
weight of 10 kg is attached to on€ end, what
extension is produced? If Poission’s ratio is
026, what lateral compression is produced?

Or

8. A copper Wwire
Young’s modulus is

the bending

Derive an expression for ;
moment of a horizontal peam clamped at on
end and loaded at the other.
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(6)

9. Show th
at
curved surtil‘;e excess pressure acting on the
ce of a curved membrane is

given by
P= 2T(l+ 1
n n
where r; and r
and T is the
membrane.

are .
surttpe radii of curvatures
ace tension of the

10. A sphere of mass (-

rolls with,
] out sli
005 m/sec, Catory,

inl kg».diameter 0-02 m,

atg _With a velocity of
€ 1ts total e

11, nergy.

12,

downward
acceleratio
_ n of §
m

13. What;
t is Corioli
for hoxizo;rt:;h; oree? Dedy
' 'Sp lac'emen of a § €Xpression
n of Ireely falling
e eg;avlty from its
€t of Coriolis
1+5’6
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[sec?. 4

\7

14,

15,

16.
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Z,nhate are ge.nera.lised coordinates? Deduce
asso .xpreS&fm for generalised velocity
ciated with a particular coordinate. 5
Wl_'lat is virtual displacement? Explain the
pf'lnCiple of virtual work. State and explain
d’Alembert principle. 1+2+3=6

a simple

Set up the Lagrangian for
equation

pendulum and obtain an
describing its motion.

t contains an inductance-
C. Find the Lagrange’s
when the charge of the

An electrical circui
L and capacitance
equation of motion,

condenser is ¢

% J X
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