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Note :— Attempt FIVE questions in all éelecting TWO questions
from each part. First question is compulsory. Use of
non programmable calculator is allowed.

> Inn
1. (a) Check the convergence of the series : .
() n23 In(Inn)

(b) The first term of the sequence is X, = cos(1). The next
terms are X, = X, or cos(2), whichever is larger; and
X, = X, or cos(3), whichever is larger. In general,

X, .1 = max{x, cos(n +1)}.
Check the convergence or divergence of the sequence.

(c) Find the domain, range of the function fix,y,z2) =y + 2.

Is the domain open/closed, bounded/unbounded ? Also
draw its level surfaces.
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(d) Find tangent plane and normal line of the level Firface
f(x,y,2) = x* + y*+ 29 =0 at the point P(1, 2, 4).

(e) Find the volume of the smaller region cut from the solid

sphere p < 2 by the plane z = 1. 5x2=10
PART—A
2. (a) Find all values of x for which the following series is
convergent :
i nx"
o (n+1)(2x+1)" .
. _ — In_(n!)
(b) (i) Check the convergence of the series : Z___n3 -
3

n—px n

(11) Evaluate the limit, if it exists : |im [1-4--)&] .2

3. (a) LetT =f(x, y) be the temperature at the point (X, y) on
the circle x = cos(t), y = sin(t), 0 < t < n and suppose
that

oT
a—T=8x—4y, — =8y-4x

ox Oy

(1) Find where the maximum and minimum temperatures
on the circle occur by examining the derivatives

dT/dt and d?T/dt>.
(11) Suppose that T = 4x2? — 4xy + 4y2. Find the maximum
and minimum values of T on the circle. 4
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(bT +1ind the arca of the region enclosed by the lines/curves :
X =y = land x = |y| ]—7. 3

(¢) Find the volume of the solid generated by revolving the
region in the first quadrant bounded above by the parabola
y = X7, below by the x-axis, and on the right by the line
X = 2 about y-axis. 3

4. (a) Suppose that f(x, y, w, z) = 0 and g(x, y, w, z) = 0
determine z and w as differentiable functions of the
independent variables x and y, and suppose that
fg,—fg #0.

Show that :
0z fg —f ow fg —f

( J — xgw ng and ( J — zgy )’gz ) 5
ox y fzgw _fwgz ay X fzgw _fwgz

(b) Using Lagrange’s multiplier method, find the point closed
to the origin on the curves of intersection of the plane
2y + 4z = 5 and the cone z? = 4x> + 4y2. 5

PART—B

5. (a) Using triple integral, find the volume of the region that
lies inside the sphere x> + y? + z? = 2 and outside the
cylinder x* + y? = 1. 5

(b) Let D be the region bounded below by the cone
z= \x*+y* and above the paraboloid z = 2 — x2 — y2.

Set up the triple integral in cylindrical coordinates that
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gives the volume of D using the following order of
integration and hence evaluate the volume—f the
solid D.

(1) dz dr do

(i1) dO dz dr. 5
6. (a) Show that the differential form in the integral is exact.

Then evaluate the integral :

2
J;(Z’z'l)[(ZX Iny -yz)dx + (X_ _
y

1,2,1)

xz}dy - Xy dz] 5

(b) Use divergence theorem to calculate the outward flux of
F across the boundary of the region D : The region
inside the solid cylinder x* + y2 < 4 between the plane
Z = 0 and the paraboloid z = x* + y? and
F=yi+ Xyj — zk . 5
7. (a) FindT, N, B and the €quations for the osculating, norma]
and rectifying Planes at t = 0.
() = (cos(t)i + (sin(t)} + tk , t = 0, 7

(b) A particle traveling in a straight line is located at the
point (1, -1, 2) and has speed 2 at time t = () The
particle moves toward the point (3, 0, 3) with constant

acceleration 2f + j + ]2 )

Find its position vector r(t) at time t. 3
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