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Section A . T .

Answer nll guestions. |
Each question carries W weightage.

|, Lagrange's equations of motion are second order equations, the degrees of freedom for this are :

(a) 2n+ 1. (b) 2n.
(¢) 2n-1. (d) 2n+2.
2. For attractive inverse square forces the shape of orhit is :
(a) Elliptic. (b) Parabolic.
(e} Hyperbolic. (d) Al of these.

8. Lorenlz transformations assume :
{a) Space and time are both relative.
ib) Space is relative.
() Space is absolote but time is relative.
(d) Space and time are both absolute. ~
1. The motion of one projectile as seen from another is :

(a) Circolar motion. (b) Elliptical.

{e) Btraight line. {d) Cylindrical.
5. The instantaneous power octing on & particle is :

(a} F.P. by F=xR.

) FV. (d) Fua,.

G, The graph plotted between P.E and distance hos :
(a) Elliptical shape. (b} Straight line.
(e} Hyperbolic shape. {d} Parabolic shape.
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ijmmthuwdﬂ]rﬂtﬁmun the earth is .

ity of @
“lj::ﬂ ::i.:lf < (b) 11.2 km/hr.
(@ 112 km/see. (d) 7.98km/sec.
Constraints that can be written in the ﬂ:rm.qi' inequality are called :
(a) Lagrangian. (b) Holonomic.
{¢) Hamiltonian. (d) None of these.
The angular momentum of a particle moving under the action of a central foree jg;
(a) IW=PC. (bY J=rxp.
{c) Zero. (d) f=duldt.
Freely falling bodies deviate from their true vertical path due to the effect of : Ji
{a) Newton's force. (b) Coriolis force.
{¢) Galilean force. (d) Centripetal foree. -
When a particle moves under the action of a central foree, its angular momentum
(n} Not conserved, {b) Conserved.
(e} Zero. (d) Infinite.
Constraints which can be absorbed in generalized co-ordinates:a
{n) Holonomie. (b) Hmw
(e} Lagrangian. (d) Hamiltonian

Section B

What are the limitations of the Newton's laws of motions 7
What is Peeudo force 7

What is energy Function ? Give its property,

Explain centre of mass frame of reforence.

How is the muss and mean density of the earth related 7
Explain degrees of freedom of & system,

Give the postulates of a special theory of relativity,
Explain ﬂm-mnmpt-nfw.m of reference.

What is meant by length contraction ?

Jo
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@ﬂmmmmmiauﬂm Calculate mm iistanc
will be compressed.

displacement.

Hﬂmuhnustﬂnfarmhtm@gﬂluﬂkghmwmmhmm'_ .
second to supply the thrust needed to overcome the weight of the rocket. I the rocket is to be given
un upward acceleration of 19.6mv/s?, What is the rate of gjection of the gas?

What ie the time dilation ? A n meson has a mean life of 2 x 10 ~%. When measured at rest ?
How far does it go before decaying into another particle if its speed is 0.98C.

What is Galilean transformation ? Show that the distance between two points is invariant under
Galilean transformation.

What is-a Hamiltonian 7 Obtain the canonical equations of Hamiltonian.
" (5 2 = 10 weightage)
Section D
Answer any two guestions.
Each question carries 4 weightage,

Deseribe the Michelson Morley experiment and account for the null result of the experiment.
What is centre of mass 7 Show that :

{a) 'The total linear momentum of n system of particles about the centre of mass is zero.

{b} Acceleration of the contre of mass of a system of particles is only due to external forces,
Btate and derive Kepler's laws of planetary motion from Newton's law of gravitation.

Explain the working principle of a rocket. Derive the differential equation representing rate of
gain of speed by a rocket. What is the advantage of a two stage rocket ?

(2 x4 = B weightage)
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