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1. (a) Define the following terms:
1. collinear vectors;
ii. coplanar vectors.

(b) Let g,b, ¢ be three vectors such that a is perpendicular to both b and ¢, and
6] = [¢|. Show that the equation of the plane through the three points whose

position vectors are a, b and c, is
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where r is the position vector of any point on the plane.

Hence, find the equation of the plane throﬁgh the points (1,1, 1,), (=1, 2,-1),(-1,-1,2).
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2. (a) If Aand B are ciéfférentiable functions of a scalar u, prove:
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Hence prove that
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= (b) If r Adr =0, then prove that T = constant.



(¢) Find the radius of curvature(p) and the torsion(r) for the space curve r =

o
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3. (a) Define the following téjrms:
i the divergence of the vector field ik
ii. the curl of the vector field B
(b) Prove the following identities:
. V-(A+B)=V-A+Y.B;
. V- (¢A) = (V) A+ $(V - A),
where A = A(z,y,2), B = B(z,y, z) are the vector functions and
¢ = ¢(z,y, 2) is a scalar fun_ctioﬁ.
(c) Let r = zf + Yj +2k, |r|] = r and ¢ be a constant vector. Evaluate the
followings:
i V(e r);
ii. curl(cAr).

Hence show that,

4. State the Stoke's theorem and the divergence theorem.

(a) If S is any open surface bounded by a simple closed curve C and B is any

vector then prove that
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(b) Using the Stoke's theofem, evaluate //(E_/\é) ‘n ds, where
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A= (z—2)i+ (z* + y2)j — 3zy’k and S is the surface of the cone » —

2 = /&? + y? above the 2y plane.
(c) Evaluate / /[(13 —y2)i — 2z°yj + 2k]-n ds by using divergence theorem,where

: J :
S denotes the surface of a cube bounded by the coordinate planes and the

planes z =y = 2 = q.
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smooth horizontal table and two particles, m; and ms are attached to it's el

and B. Initializing the particles lie on the table with OA(= z), and OB(= y) and
AODB a straight line. The mass my is now projected horizontally with velocity v
perpendicular to OA. If the string remains in contact with the ring, and all the
motion takes place in a horizontal plane, prove that the mass mgy reaches the ring
with velocity
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A particle moves in a plane with the velocity v and the tangent to the path of

the particle makes an angle # with a fixed line in the plane. State the velocity

and acceleration components of the particle in intrinsic coordinate. By using these,

show that the components of acceleration along the tangent and perpendicular to
dv y i)

it are given by v— and v*—— respectively.
ds ds

A particle slides on a rough wire in the form of the cycloid s = 4asini which is
fixed in a vertical plane with axis vertical and vertex downwards. It is projected
from the vertex with speed w so that it comes to rest at the cusp (¢ = #/2). Show
that

e = p? + (u? + 1)u?/4ayg,

where p is the co-cfficient, of the friction.
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