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1) All questions are COMPULSORY.
2) Figures to the right indicate FULL marks.

3) Use of non-programmable calculator is allowed.
Q.1 Attempt any TWO of the following: (10)
a)  Prove that a non-constant vector function u(¢) is of constant direction if

and only ifz;xﬂzf) .
dt

by If ;=xcosy;+xsiny}'+clog[x+\/x2—cz]/Ac, find the unit vector

perpendicular to both or and or such that —61, or and unit vector form
Ox oy ox Oy

a right handed system.

€¢)  Find the angle between the surfaces x’y+z=3and xlogz—)*+4=0 at
the point (-1, 2, 1).

Q.2 Attempt any TWO of the following: (10)
a) If u is a vector point function and ¢ is a scalar point function then show

that Ve(gu) = (V)ou+@(Veu) .

b)  Find the directional derivative of x’y+xz° -2 at A(1,1,—1) along AB,
where B(2,-1,3).

¢) If f=zi+xj—3y’zk and S is the surface of the cylinder x* + )’ =16
included in the first octant between z=0 and z =5, evaluate I I 7-% as .
S

Q.3 Attempt any TWO of the following: (10)
a) Let f be a continuously differentiable vector field on a region R. Then

show that f is conservative if and only if it is the gradient of some scalar
point function ¢ defined on R.

b) Using Green’s theorem evaluate cji[( y—sinx)dx+cosxdy|, where C is
C
perimeter of the triangle with vertices O(0,0),A(%,Oj and B(%,lj.

¢) Prove by using Stoke’s theorem that
j(sin zdx—cosxdy+sinydz)=2, where C is the boundary of the
C

rectangle 0<x <7, 0<y<l;z=3.
P.T.O.
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g)

Attempt any FIVE of the following:
.-

If 7=(+1)i+(4—3)]+(2r* —61)k then find at =2

dr’

Find the equations of the normal line to the surface
xy+yz+zx=Tat (1,1,3)

Prove that V'(r”;) =B+n)r".
Prove that curl (grad ¢):6 .
— ~ ~ ~ 2_—
If f(0)=(—1)i+20j-3k; find [ f ()t .
|

Define gradient of scalar point function.

State Gauss’s Divergence theorem.

* * *
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