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Note: Attempt any FIVE questions. Each question carry equal marks.

Assume suitable missing data, if any.

1. (a) Discuss the convergence and divergence of the following (5)
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(@ Z 13 (ii) Zne .
. n=1 p = n=1 S
‘A(x..i____\./ﬁ)2n+l s Lo o R

(b) Find the radius and interval of convergence for L_T— (5)

n=0
For what values of = does the series converges (a) absolutely, (b) con-

ditionally?

2. (a) Find the radius of curvature at the point (3}1/2,3(1/2) of the (5)
Folium z° + ° = 3azy.
(b) Find the length of the curve y = (z/2)*® fromz =0toz =2. (5)

3. (a) Ifw= f(z,y) where z =rcosf and y = rsin§ show that (5)
ow?, 1 (aw\'_ (85\}, (0r)"
or r2 \ 80 Oz Oy
(b) Find the point P(z,y, z) closest to the origin on the plane  (5)

2z4+y—2—-6=0.
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4. (a) Bvaluste / / i:yzdy dz. 5)

(b) Find the average value of F(z,y, z) = Tyz over the cube bounded (5)
by the coordinate planes and the planes z =2,y =2, and z = 2 in

- the first octant.— — — e

5. (a) Suppose that the height of a hill above sea level is given by (5)
2 = 1000 — 0.01z? — 0.02y2. If you are at the point (60,100).in what
direction is the elevation changing fastest? What is the maximum
rate of change of the elevation at this point?

(b) Define grad.\ent dlvergence and curl, Hence, discuss their phys- (5)
ical sxgmﬁcance.

6. (a) Evaluate the line mtegral (z y) dz+ (x+y) dy co counterclock- (5_)

~ wise around the tna.ngle w1th vertices (o, 0) (1,0), and (0,1).
(b) Verify Green's theorem for / (zy + v?) dz + 2* dy where C is (5)
the region bounded by y =z and y = z2
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