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Use separate Answer Scripts for each group
GROUP:- A
Answer any five qdestions

1. Ifa,bd =05 (4,7=1,2 3) showthaf.a1 (az X a3) = [b;.(62 x b3)]~L. You
may use the identity (A x B) x (C x D) = {A.(B x D)} - {A.(Bx C)}D

Lh

2. (a) A vector function f(z,y, z) is not irrotational but the product of f and a
non zero scalar function g(z,y, 2) is irrotational. Show that fis L V x f.

(b) Show that z = (z® + y2)dx + 2zydy is a perfect differential and hence

find z.
3+2
3. (a) Find the Fourier Series represenation of
, ' 0 —r<z<0
"f(x)':{:c 0$$<7:
(b) Hence show & =1+ 3, + 53 -+ .
3+2 .

4. (a) Show that (AB)T BTAT where A and B are square matrices.
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(b) Show that every square matrix can be uniquely expressed as the sum of a
symmetric and a skew symmetric matrix.

(c) If A and B are two symmetric matrices, then show that AB is symmetric
only if A and B commute. \

2+2+1

5. Verify Stoke’s theorem for the vector field |
= (3z — 2y)i + 2227 + ¥ (2 + 1)k

for a plane rectangular area with the vertices at (0,0) ; (1,0) ; (1,2) & (0,2)
in the x — y plane.

5
6. Solve 2 4
2 d7Y Y _
22 Tiz +y=Inz
. . _ d o
[Hint : Put = _—ettoget—&#—2a-§+y—t]
7. Hu=sin"'2 -_,;g— prove using Euler’s theoem on homogeneous function
:r,é)E Q’_u_ t#nu
oz ay -
5
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Answer any ﬁve questions

1. A particle of mass m moves in the z — y plane and its position vector is given by 7 = 1acos{wt) +

bsin{wt), where a,b and w are constants. Find the force and torque about the origin, acting on the
perticle. Find also the angular momentum about the origin. Comment on the nature of the force
acting on the particle and hence describe the motion of the particle.

+

(2+l)+1+1
. (a) Bstablish that in plane polar coordinates, the radial and transverse components of acceleration are
given by
O =F r§?
ap = rf + 276

(b) A particle moves with 6 = w = constant and 7 = r,e?*, where T, and B are constants. Show that
for certain values of 3, the radial acceleration vanishes while radial veloc1ty increases with time.
Justify your answer.

342

. (a) Write down the resistive force in a medium as a function of velocity of a moving object through

the medium.

(b) A body of mass m is falling from rest under uniform gravity in a medium whose resistive force
is proportional to velocity. Find an expression for the velocity of the body as a function of time.
Show that for a short time the effect of the resistive force of the medium can be neglected.

14(3+1)

. (a} Using Newton’s 2nd and 3rd laws show that the linear momentum of a system of particles is a

. constant.

(b) Define centre of mass of a system of particles. Find the centre of mass of a thin rectangular plate
with sides of length a and b, whose mass per unit area varies as o = 0,%. o, is a constant.

2+(1+2)
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5. What is meant by a central force? Show that the equation for the path of a particle of mass m under
the action of central force is
dBu — m 1
S tu= =F'L1;rf ()

where L is a constant of motion and u = 1.

1+4

6. (a) Write down the relation between the angular momentum and angular velocity of a rotating rigid
body and hence define the moment of inertia tensor. '

" (b) Find the inertia tensor for a homogeneous rectangular block of sides a, band c. M and p are the

mass and density of the block respectively. Take the origin at one of the comners so that the three
adjacent edges lie along the coordinate axes.

243

7. A reference frame S/ rotates with respect to another reference frame S with an angular velocity @.
If the position, velocity and acceleration of a particle in frame S/ are represented by 7, 7 and @, find
an expression relating acceleration of the particle in reference frames S/ and S. Explain the terms
involved in the expression. ' ' ' :

4+1




