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PART A
Answer ALL questions

k+2
: A 3 : :
I (a) Dectermine whether the series Y- (Z) converges and if so. find its (2)

sum.
(b) Find the Maclaurin series for the function xe™ (3)
2%z
.y .
2 (a) If=x” then find FResy (2)
(b) Compute the differential dz of the function z = tan™!(xy). (3)
3 (a) Find the domainof r(t) = (V5t+1,t%),t, =1 andr(ty) (2)
(b) Find the directional derivative of f(x,y) =e*¥ at P (5,0),in the (3)
direction of u = —-Ei + gj
dxdy
4 (a) Evaluate f fo WW 2)

(b) Usc double integration to find the arca ot the plane region enclosed by the  (3)
given curves y=sinx and y = cosx for 0 <x < %
5 (a) Confirm that (x,y,z) = x> — 3y? + 423 is a potential function for (2)
F(x,y,z) = 2xi —6yj+12 2%k
(by Evaluate f F.dr where F(x,y) = sinx [ + cosx j where C is the curve  (3)
r(t) =mi+tj, 0<t<2
6 (a) Using Green's theorem evaluate § ydx + xdy, where C is the unit (2)
circle oriented counter clockwise.

(b) If o is any closed surface enclosing a volume V and = 2xi + 2yj + (3)
3zk . Using Divergence theorem show that fd [FndS=7V
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PART B
(Each question carries 5 Marks)

Answer any TWO questions

‘ 4 4k3-6k+5
Test the nature of the series )\ p—q FYLITEY

kk

Check whether the series 3o, (—1)k*? m

is absolutely convergent or

not.

Find the radius of convergence and interval of convergence of the series

oo ()-'_5)}(
D=1
Answer any TWO questions
= Fly— 27— xx ou du ou_
Ifu=f(y—2z2—x,x—Yy). prove that 6x+6y+ 5 = 0

A function f(x,y) = x? + y*?; is given with a local linear approximation
L(x,y) = 2x + 4y — 5 to f(x,y)at apoint P. Determine the point P.
Find the absolute extrema of the function f(x,y) = xy —4x on R

where R is the triangular region with vertices (0,0) (0,4) and (4.0).

Answer any TWO questions

Evaluate the definite integral fol (e?ti+ et + 2Vt k)dt.

Find the velocity, acceleration, speed, scalar tangential and normal

components of acceleration at the given t of
r(t) =3sinti + 2costj — sin2tk:.t = %

Find the equation of the tangent plane and parametric equation for the

normal line to the surface z = 4x3y2 + 2y — 2 at the point (1,-2.10)

Answer any TWO questions

X

' 4 4 . : .
Evaluate the integral fo fy dxdy by first reversing the order of

xZ+y?
integration.

, U (Y daded
Evaluate J,o fy " x dzdxdy

Find the volume of the solid in the first octant bounded by the co-ordinate
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plancs and the plane x + y +z =1
PART C
(Each question carries 5 Marks)

Answer any THREE questions

Find div F and curl F of F(x,y,z) = x?yi + 2y3zj + 3zk

Show that V2(r™) =n(n+ 1)r"™ % wherer = ||xi + yj + zk ||
Find the work done by the force field

F(x,y,z) = (x*+xy) i+ (y—x?y)j on a particle that moves
along the curve C:x =t,y =% A1<t<3

Evaluate [ F.dr where F(x,y) =y i — x j along the triangle joining
the vertices (0.0), (1,0), and (0.1).

Determine whether F(x,y) = 4y i + 4xj is a conservative vector field. It

so, find the potential function and the potential energy.
Answer any THREE questions

Using  Green's theorem evaluate ¢, (e* +y?) dx + (¢ +x%) dy)

where C is the boundary of the region between y = x2 and y = 2x.
x2+y?

Evaluate the surface integralffa dS over the surface

orepresented by the vector valued function

r(w,v) = 2cosvi+uj + 2sinvk,1<u<3 0<v<nm

Using Divergence Theorem evaluate ffa F.n ds where F(x,y,2) =
(x—=72)i+ (y—x)j+ (22— y)k . o is the surface of the cylindrical
solid bounded by x* +y2=a?%2z=0,z= 1.

Determine whether the vector field F (x,y,z) = 4(x> —x)i +
4(y3 —y)j + 4(z% — z)k is free of sources and sinks. If it is not.
locate them.

Using Stokes theorem evaluate fc F.dr where

F(x,y,z) = x%i + 4xy3j + y?xk .

Cisthe rectangle: 0 < x < 1,0 < y < 3 in the plane = y
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