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PART A
Answer all questions, each carries 5 marks.

I a) Test the convergence of!f=1ff (2)

(3)

(2)

(r)

(2)

(3)

(2)

(3)

(2)

7

8

b) 
Discuss the convergence of 

_>"?
a) Find the slope of the surface s: sb{p3 - 4rJ in the x - direction at the point

{3,1).
b) Find the differential ds of the function s : tan-l{xzy}.

a) Find the direction in which the function f{t,y}: sevdecreases fastest at the

point {2,o}.
b) Find the tangent plane to the elliptic paraboloid E: Lxz * y? at {1,1,3}
a) Evaluate II" v i*ry dJt , where x : [t,z] x [o,rr].

b) Evaluate f S*fo;ur*
a) if A': {szs + 4}i- Ayzi +ztxzz*,evaluate f d.arfrom (0,0,0) to(1,1,1)

along the path,r - t,T: tz,z : t3

b) Prove tnu, p':qxs -yzli+ {yz -x*i * {zz -xy}k is irrotational. (3)

a) Detemrine the source and sink of the vector field (2)

F{x,y,z}: 2{r3 - z*}i+ 2ty" - zy}i + z{zz - zz}*

b) Evaluate Jf, F.aas where 5 is the surface of the cylinder xI +f :4, z : D; (3)

z = 3 where-T: tz*-ylr+ {zy -z}7+zty
PART B
Module I

Answer any two questions, each carries 5 marks.

Check the convergence of the series | * ** H *ffi * ..

Find the radius of convergence of the power serieg lff=1#

Determine whether the alternating series Ef=r{-l}r*t ff is absolutely
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convergent.

Module lI
Answer any two questions, each camies 5 marks.

If u : xztsn-r E) - * r*'-t C) , onu #
Let g: xyei ,x: T c's*, y : r sfn#,use chain rule to evaluate 'fi^"afi
atr : Zand€:I

6

A rectangular box open at the top is to have volume 32srs. Find the
dimensions.of the box requiring least material for its construction.

Module III
Answer any two questions, each caties S marks.

Suppose that a particle moves along a circular helix in 3-space so that its
position vector at time t is r(t ) :4cosrf i + 4sin wti* t k. Find the distance

travelled and the displacement of the particle during the time interval
1<r<5.

Suppose that the position vector of a particle moving in a plane
Z

r: 1?€ i+ *i,r > 0, Find the minimum speed of the particle and locate
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10

11

(s)

(5)

(s)
t2

13

T4

l5

(5)

when it has minimum speed?

Find the paramehic equation of the tangent line to the curve
x = cost,y =sint,z = t where t = te and use this result to find the parametric (5)

equation of the tangent line to the point where t: n.

Module lV
Answer any two questions, each carries 5 marks.

(s)

16

l7

18

Evaluate {1, v dr4 where R is the region in the first quadrant enclosed

between the circle x' + yu = ?5 and the line x * y - 5.
?,r

E.,,,,ht,"te { f y*
J J *z+yz

(5)

(5)

19

20

LE
nvaluateJJJ xdxdydz where V is the volume of the tetrahedron bounded by the (5)

plane x=0,y =0,2 =0 x+ y+z = a.

Module V
Answer any three questions, each carries 5 marks.

Find the scalar potential of F = Gxy+ z3)f + xzi +'3xzz I
Find the work done byF{'3,yj : {xz * yn}i -xj afong the curve

f,: xr * y'2 : ! counter clockwise from {1,0) to (O,1).

(s)

(s)
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Evaluate f, F .a;where F : )Fi+ryj and {t) = ti* Ni, t st s 3'

Evaluate f yd**zly*xdz along the path:-cosrtlr=si*rrf ,z:t
from {1"s,0} to {-1,41}

If r : rI+y j + z L and : llil{, prove that 
"2f{r) 

:Z f' {t} + f' (r}
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22

23

24

25

ModuleVI

Answer any thi'ee questions, each carries 5 mark*

Using Stoke's theorem evaluate * F-. dr ; where f -ryl*tzl + rzE; C

triangularpath iri the plane x ty +z : I with vertices at {r',0,g),{0,1 o)and (5)

(0,0,1) in the first octant

Using Green's theorem evaluate J" ty, - Tyldx + {?sy + Zx)dy where C is the (5)

circle x2+f :1

(s)

(s)
27

26 Find the mass of the lamina that is the portion of the cone s :
between z: l-and g : 3 if the density is Stay,z) : tzz.

28 If S is the surface of the sphere zz +f +* = 1 ,Evaluate

tf
fl {..:;i+zyi+32ft),ds

JJs

Use divergence theorem to find the outward flux of the vector field
F{x,y,z}::3i* ylj + t!* across the surface s bounded by

xz + y2 :4, z:0 and z= 4

****
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