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There are 7 questions in this question paper. Question No. 1 is*compulsory. Attempt :

(b)

(©)

C)

four_questions from Question No. 2 to Question No. 7.

Define convergence of a sequence (a,). Discuss the convergence of the sequenct

where a = \[n +1 - Jf;

d
If u = X3yé?, where x = t, y = £, z = Log, find —d% at t = 2.

Determine whether the following functions are ﬁmctiona!ly dependent. Find the func

relation between them in case they are functionally dependent.
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Evaluate | = J‘ J. r drdf
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Define divergence of a vector function A (x, y, z). Give its physical meaning, and evaluate

divergence of (2x%zi ~ x°zj + 3yz%k) at the point (1, 1, 1). | (3><5]
. 1 1 1
Show that the sequence (a,) defined by setting a, =1+ 3 + 3 o + - does

0t converge.

Test for convergence .the following series Zun whose nth term is given by :

1

= Yx>0.
(’) uﬂ 3" + x x ] . 2
. u 1 1
(i) " nz Iogn; 2
|
o o -onll) 1

State Rolle's theorem. Without solving show that the equation x* + 2x3 = 2 = 0 has
one and only one real root between 0 and 1. ' (5%3)
If u = xX¥)2sin~'(y/x) then show that -

xu, + yu, = 5u and xzuxx + 2oyu, + yzu», = 20u,

x=3 _y-5 z-7

Find the shortest distance between the lines 1 ) I

and

x+1_y+1 z+1
7 6 1

Trace the curve ¥ = ¥ - 42, 5%3
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(3 1800
Find the length of the arc of the parabola y?2 = 12x cut-off by its latus recttixm.
Find the volume bounded by the elliptic paraboloids z = x? +- 9y? and
z = 18 - 22 - 9
The arc of the cardioid r = a(l + cos ) included between 0 l= -2 to B =
7/2 is rotated: about the line 8 = (1/2). Find the yolume of the solid c;f revolution.
Sx‘.’f '
Find the directional derivative of flx, y, z) = 4¢%* ~” ¥ 7 at the point (1, 1, -1} in

the direction towards the point (-3, 5, 6).

—

Find Ar) such that Vf = = and f{1) = 0
. r

If F = (y - 2x)i + (3x + 2y)j, then compute I F.dr about a circle C in the
c

xy plane with center at origin and radius 2, if C is traversed in the positive
direction. 7 | ' 5%3

Show that :

I+h2<tan"h<h

when A > Q.
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{6) Evaluate :

Vi V.

.‘Nl“ i

(c) Discuss the convergence of the series :

, ‘
Z n2+l ", x>0
n +5 '

7. (a) Find the maximum value of x™"2” when x + y + z = a.
() Trace the curve r = a sin 36

(c) Find the area of the surface generated when the loop of the

9ay’ = x(3a - x?) revolved about x-axis.
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