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PART A

Answer all Quertions. Each question canies 5 Marks Marks

I a) Determine whether the series Xtr# converges. If so find its sum. Q)

b) Use alternating series test, determine whether the series Xtr(-1)k*1f converge (3)

or not

2 a) Find the slope ofthe surface z - Jm in the y-direction at the point (2,5). Q)

b) lf f (x,y,z) = x3ysz' + *y' + y3z.Find (i) f,, (ii) fyy (iii) fzz (3)

3 a) Find the velocity vector of the particle, given the acceleration vector (2)

d(t; - sint i * cost j + etft,.

b) Find the directional derivative of f (x,!,2) = x2y - yz3 + z atthe point (1, -2, (3)

0) in the direction of the vector d. = 2t + j - 2i(

4 a) Evaluate ti t fl xyz dxdydz.

b) Find the area enclosed by the parabolas y2 = x and x2 = y.

y a) Find the divergence of the vector fieH F = xzi - 3yj - 23ft

b) Evaluate I, f d, + x2dywhere C is the pathy = r from (0, 0) to (1, l).

6 a) Determine whether the vector field F -!zt-xz3j*x2siny[ is free

r Sourc€s and sinks.
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b) Apply Stoke's theorem to evaluate I, *'t + yzd.y + z2dz where C is the

cunte z - tfffi below the plane z = L.

PART B
Module I

" Answer any two questions. Each question carries 5 Marks

Find the Taylor series expansion of f (x) = 1 about x : 2

rest the conversence of (i) Xf=, # tii) Xtr(5Jk

(5)

(5)

1L
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Find the radius of convergence and interval of convergence of (5)

Xf=r(-1)k+1(r-:)t' I

l0

Module II
Answer ony two questions. Each question carries S Marks

Find the local linear approximation of /(x, y,z) = log (r + yz) at the point

(2,l, -l).

If u = f (x - y, y - z, z -x), then show that #. #, * # = 0 using chain rule.

Locate all relative extrema and saddle points of f (x,y) - 4xy - xa - ya.

Module III
Answer any two questions. Eoch question corries S Marks

Ifi = xt+yj *zftandr = llillthenprove that7f (r) - f'(r) 
7.t\tr

Find the unit tangent vector T(t) and unit normal vector N(t) to the graph

(5)

(5)

(s)

(5)

(5)

ll

t2

l3

t4

l5

i = Scosr i * Ssint j at the point t -;.
Find the equation of thc tangent plane and parametric equations of the normal (5)

line to the surface x2 + y2 I z2 = 25 at the point (-3, 0, 4).

Module fV
Answer ony two questions. Each question carries S Morhs

By reversing the order of integration, evaluate I] t) f*""rdy dx (5)

Evaluate II^ {, + y) dA where R is the region in the first quadrant 6f the circle (5)

x2+y2-1.
Find the volume of the solid in the first octant bounded by the co-ordinate planes (5)

andtheplanex*y*z=t

Module.-$ I

Answer any three questions. Each question corries S Morhs

FindV.(VxflandVx(VxFyifF =xyt+yzj*xzfr (5)

Find the work done by the force field F = yt + zj rxfi along the path x = t, (5)

y=*,z=t3fromt=0tot=L.
Evaluate Ir{r'+y2)dx*dy where c is the curve given by.x=cost,y-- (5)

sint,0<t<:

l6

t7

l8

t9
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22 Determinewhetherthe vector field F = 3y2t + 6xy jis conservative. Ifso find (5)

its potential function. .
23 Show that 

{:4,;? 
3y d.x * 3x dyis independent of the path. Also find the value of (5)

the integral.

Module YI
Answer ony three questions. Each question carries S Marhs

24 use Green's theorem to evaluate I, {, - zy)dx+ (3x - y)dy where c is the (5)

boundary ofthe unit square.

25 . Use divergenoe theorcm to find the outward flux of the vector field (5)

F = (x2 + y)i + z2j * (et - 4fr where S is the surface of the rectangular solid

bounded by the co-ordinate planes and the plane r = 3, ! = l, z = 2.

26 Apply Green's theorcm to evaluate I, er'gax + et2x)dy wherc c is the (5)

boundary of the region in the first quadrant enclosed by the circle 12 * y2 = L6

27 Evaluate the surface integral I!, ,ds where ois the part ofthe plane (5)

x + y * z = 2 thd,lies in the first octant.

28 Apply Stoke's theorem to evaluate [, F.af where F =xzt+4xzyzJ+q,ft (5)

whercC istherectangle 0 S r < 1, 0 < y <'3 intheplane z -- y.
****
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