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

(a) Evaluate (any one).

. ] X —Si

(1) Lim :1311 X
x>0 X

(ii) Lim x2%
x—>0

(b) Show that the tangent at (a, b) to the curve

X3 y3 X Yy
= =| =2 is —=+<L =29,
(a) +(b) is a+b 2
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(c)

(d)

(e)

®

(®

" (h)
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L y1+x2 -1
X

Find dy , where y =tan
dx

A gardener having 120 m of fencing wishes
to enclose a rectangular plot of land and
also to erect a fence across the land on all
the four sides. What is the maximum area

that can be enclosed ?
If y=sin(m sin~! x), show that

' 2
(1-x?) 3—"% -X % +m2y=0.

Ifu=sin" X ttan! y , show that
y X

x?3+y95=0

oy oy

Examine the continuity of the function g(x)
atx=0,

tan_lx, xz0

where g(x) =
0 , x=0
If ,fl—xz + ,fl—yz = a(x - y), compute
dy
ol
2



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

(a) By using Simpson’s %rd- rule, evaluate

1

1
- dx.
J‘1+x2

0

(b) Evaluate (any one).

-
ex1+smx .
1+ cosx

6y

(ii) sin’ x dx

(¢)  Show thatifx > 0, then x + 1 >2.
X

n/2
" (d) Prove that

sin? x
sind x + cosdx

0

dx =

(e) Find the area between the parabola y2 =8x
and the straight line x = 2.
()  Solve (any one).

h Sy _y y
6))] dx_x+tanx

(i) 2+y)dy=xydx
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3. Answer any four of the following : 4x4=16

(a)

(b)

(c)

(d)

(e)

®

ET-101(A)

Find a unit vector parallel to the resultant of
A A A

A A A
vectorsry =2i +4j -5k, ry=1 +2j +3k.
Determine the value of a so that

A A A
A=2i +aj + k,and
A A A
B=4i-2j - 2k are perpendicular.

Find the projection of the vector
A A

A
A=1i -2j + k on the vector

A A A
B=4i-4j +7k.

Find the volume of the parallelopiped
whose edges are represented by
A A A A A A
A=2i -3j +4k,B=1i +2j - k,and
A A A
C=3i-j +2k.

3% 2.4 47
IfA =xz°i - 2x°yzj +2yz k, find V x A
(or curl A) at the point (1, -1, 1).

Show that F = (2xy + z3)li\ + ng + 3xz2 fx ,
is a conservative force field. Find the scalar
potential. Also compute the work done in
moving an object in this field from
(1,-2,1)t0(3,1,4).
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4. Answer any six of the following : 6x3=18

' 1 2 5
(a) Given A= and
-1 3 -4

3 -2 1

Find where possible

A + B, A - B, AB and BA, stating the
reasons where operations are not possible.

(b) Find X= X, |; from the matrix equation

%3 |

AX =B, where
{1 -1 0 ] [2]
A=10 1 -1 | and B=|1
1 1 1 | |7
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(¢) Prove without expanding the determinant

1 a a2—bc
that [1 b b2-cal =0.

1 c cZ_ab

1 -1 1]
@ If A=|2 -1 0}, find A2 and show

1 0 0

that A2 = AL,

(e) Solve by Cramer’s rule :
2x-y+z=3
4x+2y+3z=17
6x+ 7y +5z=11

63) Find the inverse of the matrix

1 0 -1
1 2 3
0o -1 2
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(g) Show that
2ab a2 b2

(h) Solve for x, y, z and t where

y+z Z+X 9-t 8-t

ET-101(A) " 7
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