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There are 8 questions. Attempt any fwo parts from each question.
Discuss the convergence of the sequence <a,>, where :
a = ! - + + !
Y o(n+ 1)2 {n+ 2)2 .......... (n+ n‘)2 4%

Test for convergence the following series

0 2‘[Jn+l;\/n—l} B . . . , .2

(i) z (nt)xn, where x > 0. 2%

State the Cauchy’s Integral test for the convergence of an infinite series. Use it to prove

the convergence of the series 2 o 4%
Show that :

A ~<tanTh<h

1+ A*
where 4 > 0. : ' 4
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State Maclaurin’s theorem with Lagrange’s fonn of remainder for f{x) = cosx.. 4%

State Lagrange’s Mean value theorem. Use it to calculate approximately the root of the

equjcltit;)n'.lcl4 - 12x + 7 = 0 near 2. ~ . ' 4%
Define :.
—25—-3- if (x, y) = (0. 0)
f(x) = \fx 4+ y .
3 it (x ¥) = (0. 0)
Show that the function °f" is discontinuous at the origin: 472
iy
¥2 4 32
u= log(x e, J
X+y
prove that xu, + yu, = 1. . : 4%
Define whether the functions » and v defined as following are functioﬁally dependent or

not. Find a functional relation between them in case they are functionally dependent :

X X+
u=—and v = -, 4 -
-y x—) .
Find the shortest distance from the. ongm to the surface xyz2 = 2. 4%
Trace the curve _v- . (a -Xx) = xJ; a > 0, ' ' ,4'/2'
Evaluate : .
l Ix+2
[, | o« 4%
x? +dx . )
Determine the length of one loop of the curve 612 =x - (x - 2a)2. 44
‘Determine the volume of solid generated by revolving the plane area bounded by

32 = 4x and X = 4 about the line x = 4. 4y,
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Show that the surface area of the surface generated when the loop "of the curve

9y = x - (3a - x)? revolves about the x-axis is Inal. 4%

(a).

Show that the curve x = a - (8 —sin@), y = a - (1 - cos B) is divided in the ‘ratio
1:3at6=2m3 , _ A 5 -

Calculate the volume of thé solid of revolution generated by revolving the

_hypocycloid .
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()

about x-axis. : ' _ : 5

Evaluate :

III chz(x2 + 32 + zz); dxdydz
v

taken through the positive octant of the sphere 2+ 2 2 = b2 provided
n+5>0. : . ' 5

. Y . .
Find the directional derivative of V- U, at the point (4. 4. 2) in the direction of the

corresponding outward drawn normal to the sphere x2 + 32 + z2 = 36, where :

- . . .
U=xi+ 4 + 2% >

Prove that :

- , . ' . .

F= (y2 ~z2 4+ 3yz - Zx)i + (3xz + 2xy)j + (3xy - 2xz + 2:)k
is both solenoidal and irrotational. . .5

S P - y . N 1 _ .

If r=xi+yj+t ck, prove that V2 (logr) = 5 o | 5
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8. ' (4) Verify Green's thcorem in the plane for :
¢ (Z‘)Jc2 - 8y2)dx +(4y - 6xy)dy. '
C - '
where C is the boundary of the region defined by y = [y andt y = x2, = 5
(B) Apply Stokes’ Theorem or otherwise evaluate :
f (vx + zdy + xdz)
C
“where C is the curve. of intersection x2 + P+2=a?and x + z =a, 5

(c)  Use divergence theorem or otherwise evaluate :

I I (xdvdz + yd=dx + zdxdy)
5

over the surface of the sphere of radius ‘a". 5
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