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Attempt five questions in all. a

Question No. 1 is compulsory.

Attempt any four questions from the rest of the paper.

1. Attempt any five from the following:

(a)Show that the force F= yzi+ zxj + xyk is conservative force. 3)

(b) Determine the value of 4 such that the vectors a=1i+j+ k, b=2i—4k

and & = 1 + Aj + 3k are coplanar. 3)

(¢) Calculate the radius of gyration of a solid sphere rotating about its diameter

if its radius is 5.0cm. ®3)

(d) State the postulates of the special theory of relativity. 3

(¢) A.rod has alength of 2m. Find its length, when carried in a rocket with a z
- speed of 2.7 x 108 m/sec. €)

.(f) Explain the concept of.central force with suitable examples. 3)

. (a) Prove that (y%— z% + 3yz — 2x)i + (3xz + 2xy)] + (3xy — 2xz + 22)k is

both solenoidal and irrotational vector. ®)
b) Solve the following second order homogenous and linear differential equation

using constant c,pefficient‘ rrzgethod

a¥  Ldy _
E_Sdﬂ"@"—o . 5)
(c) State and explain the work —energy theorem. Also, prove the conservation of

energy using the work-energy principle. )
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3. (a) State and explain the law of conservation of angular momentum w{ij:h

suitable examples. )]
(b) Derive an expression for the center of mass of a solid semi-circular disk
having mass M andiradius R. : = w5
(c) Show that the relative velocity between the particles after an elastic head-on-

collision is equal and opposite of the velocity before the collision. 3)

(;3.) A reference frame s'moves with a uniform velc;city v with respect to the
frame s. Derive expressions for Lorentz transformations that connect x',y", z', t'
with X, y, z, t. (5)
(b)State the relation showing total energy for a particle moving under a central
force. Hence derive a rela:cion betweenl ({)randt (i) 6 and t $5)
(¢) What is compound pendulum? How does it differ from the simple
pendulum? ; _ (%)

(a) Derive expression for the dispiacenient' and velocity corresponding!to the

simple harmonic motion. Also, pfoves that velocity of simple harmonic motion

at any. time t leads the displacement by a phase angle of g radjan. )
‘(b) State Kepler’s laws of planetary motion with suitable diagrams. ®)
(c) Show that a conservative force can be expressed as F = —VU, where U is
potential energy ®)

(a) Calculate the moment of inertia of a thin rod of mass M and length 1 about an
axis passing through its center and perpendicular to its length. ®)
(b) If this rod rotates about the above axis with a constant angular speed w,
determines its angular momentum and kinetic energy. 5)
(¢) Calculate the mass of a body when its speed is 0.8 times the speed of light.

Assume the rest mass of the body to be one gram. 3



