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Note: All the questions are compulsory. Use of scientific
calculator is permitted.

1. Answer any five of the following : 5x4=20

(a) Find %, when

\/l—x2 —\/l—y2 =4x+y).
(b) Determine the values of ‘a’ and ‘b’ for which

the function ‘f° defined by
1/l—x—ax, whenx <1
fx)={ ax- b, whenx=1

5x2 — 4x, whenx>1

is continuous at x = 1.
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(¢) Evaluate the following limits if they exist :

i -1
G lm |XtR X X}
x50 1—-cosx

x—>1 X2_1

”{ 2
G)  Tim X +3—,/5x—1jl

x——~+y—+lsin2z=0.
ox "oy 4

(¢) Find the semi-vertical angle of a right
circular cone of maximum volume whose
slant height is given.

(f)

If y = p sin (In x) + q cos (In x), prove that
x2y2+xy1 +y=0.

Hence find y,, , 9, using Leibnitz’s theorem.

2. Answer any four of the following : 4x4=16

(a) Evaluate the following integrals :
1
) dx
(Y
I 2e* -1
0 .
VJ3/2
: -1
(i) tan (Dsin™" x) dx
\/ 1-x2
0
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(b) Evaluate the following integrals :

o
@) e~X/2 yl-snx dx
' 1+cosx
T
(ii)
R x2yx? -1

=
(¢) A curve is drawn to pass through the points
given by the following table :

x {05{10]15{20|25]|30|35|40
y |25(20{24|27|28|30|26]|21

Estimate the area bounded by the curve,
axis of x and the lines x = 1 and x = 4,
using Simpson’s Rule.

(d) Solve the differential equation :

siny+ L(1+x)]dx+[x+Inx+xcosyldy=0
X

(e) Find the total length of the curve, given by
x = a cos® 6; y=asin36.

3. Answer any four of the following : 4x4=16
(a) Find curl (¢ grad ¢), where
¢ =6 (x,y, z) = xyz.

(b) Find the gradient and the unit normal
vector to the level surface,

x2+y2—z2=4 at (2,1, 1).
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(¢) Show that —, where r =xi +yj +zk
r

satisfies Laplace’s equation.

(d) Find the total Work done when a force
_)

_(2x+yz)1 +xz_] +(xy+2z)k
moves a particle along the curve, x = sin t,

y=cost,z=1fromt =0tot=g

(e) Evaluate J. J‘ n dS, where

F = yz1 + zx3 +xyk and S is that part of
the surface of the sphere, x2 +y2+ 22 = 1,
which lies in the first octant.

4. Answer any three of the following : 3x6=18

(a) Find the eigen values and the eigen vectors
of the matrix

3 1 -1
2 2 -1
2 2 0

(b) Check whether
W ={(a,, a,, ag) | a;€R,i=1, 2,3 and
2a, - 3a, = ag}

is a subspace of R3? If so, find its
dimension and a basis.

ET-101(A) 4



(¢) Let T be the linear operator on R? defined by
T(a,, a,, ag) = (8ay, a; — 2y, 2a, + a, + ag).

Is T invertible ? If so, find a rule for T ~! like

the one which defines T.
(d) Prove that
(b +c)? a? a?
b2 (c+a)? b2
c? c? (a +b)?
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