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Answer all questions Tirne: Two trours

1. (u)

2. (")

(b)

(.)

(d)

Find the equatlon of the plane passing through three given terminal points of. a, h

and g.

Prove that the diagonals of a parallelogram bisect each other.

Find r; in ierms of o, and 0 if r A a: b* r. : t\
Frove that the radius of crirvature (p) of the curve with parametric equations

r:r(s), y:Ab) andz:z(s) is

where s is an arc length of the curve.

Define the fotrlowing terms:

(i) the gradient of a sca,lar field l;
(ii) ihe curl of a vector field .4.

Prove that if / is a scalar field and 4 is a vector field, ihen

curl(fA) : / curl A + grad d.nA

Let o be anon-zero constant vector and r be a position vector ofa point. Ifr: ltl,

nnd grad (?)
Hence show that
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(d) Find the unit normal vector to the surface ra * Srgz + z2 + 1 : 0 at the point

(1,1,1).

3. (u)

4. (a)

(b)

(b)

(.)

Define the following terrns:

(i) conservative vector field;

(ii) solenoidal vector field.

Let A: (gr2 cos r + z3)i1- (2ysin 
" - 

ql_* (3n22 i r)U.

i. Show that A is a conservative vector field but not sotrenoidal.

ii. Find the scalar potential @ such that A: vd.

Find the directional derivative of. $ : ry * yz * zr in the direction of the vector

2i+3i* 6& at the point (3,1,2).

If A : (2g + 3)!* rzj + (a, - r)k, thenevaluate the integral 
{*n 

dr, where C is

the straight line path from (0,0,0) to (0,0, 1) then to (0,1,1) and then to (2,1,tr)"

State the Divergenge theorem and use it to evalua * [ { t nladv, where

A : zi+ nJ*- zyz zkand v is the volume of the "rri^L! ,!Ii ,' : ,uinctude in the

first octant betrveen the planes z : 0 and z:5. ]
',1

/


