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IV. a) Examine the functional dependence of the functions u = 2

NOTE: Amempt five questions in all, including Question No. I which is compulsory

and selecting two questions from each Unit.
X-X-X

L  2) Find the constant @ so that the vector V = (x+3y) i+ (y - 22) j o+ (x+az) k is
solenoidal.
b) What does the ratio and root test say about Convergence of Infinite positive series?
¢) Find v in terms of u and v if the equations x =v /nuandy =wulnv define u and v as

functions of independent variables x and y.
d) State Gauss Divergence theorem?
o Sn

e) Discuss the convergence of : e
' 3+4

(5x2)

UNIT -1
II.  a) Obtain the quadratic approximation to the function f(x,y) = xy° + y cos(x - y) about the

point(l, 1). Find the maximum absolute error in the region) [x - 1/ <0.05, [y - 1| <0.1.

b) Find the circumference (Length) of circle X+ = (5,5)

[II.  a) Discuss the convergence of the following:-

i) {a,} where a; = J5 and ant1= S +a,

ii) Zan where a, = {ET/I; )) ifn is a odd number

if nis a Even number

o n+l n
b) Find the interval and radius of convergence for ZLD—(;—Q— and also find the
n=l| n
values of x for which series converges conditionally. _ (5,5)

+yand= 74
x=y (x=y)

If they are

=
dependent, find the relation between them.
b) Find the volume of solid generated by revolving the region bounded by the curves y = -1

and y = 3 — x” about the line y = -1. (5,5)
P.T.O.
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UNIT-II

a) Evaluate rfe’“’ ") dxdy and hence evaluate j: e dx

b) Define Binomial vector. Find Binomial vector for 1(t) = i + (acos (ta)) j.a>o.
(5,5)

a) Find curvature and torsion for the curve r(t) =(acos at)i +(asin o) + btk,at,a,b> 0,
o’d’+b’=l

b) The derivative of f{x, 3) at Po(Xo, Yo) in the direction of (37 +4])/51is 1 and in the
direction of (47 - 3 j )/5 is 3. Find a unit vector b such that (i) Dyf{P,) is maximum
and (i) Dyf(Po) is minimum. (5,5)

‘a) Using Green's theorem, find the counterclockwise circulation of

F=(y+e*Iny)i+(e*/ y)J around the boundafy of the region that is bounded above
by the curve y = 3 - x* and below by the curve y= x*+ 1

b) State Stoke's theorem and verify it for the vector field F=@x—y)i +-2y2°j-2 yzk
where S is the surface of the sphere X+ y2 +2=16,2>0. (5,5)
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