4 Attempt any two of the foliowing :

()

(b)

10x2=20

Evaluate H(x+y)2dx dy over area bounded

2 .2
by the ellipse l—,,—+£~:,—: I,
a” b

Change the order of integration and hence evaluate

Zala-x

j J‘ (x: +y3)dydx

o x
$a
= p+H1Vg+1
T Gy o
(c) Prove that Ism 8 cos? 6d0 = (pra2
cE
5  Attempt any four of the following : - 10x2=20

()

(b)

()

%.,
h’“}%,ﬁglﬁ]

Find the directional dérivative of the function
¢ = x2 _3’2 +9222 at the point p(1, 2, 3} in the
direction of the line PQ where Q is the point
(5, 0,4).

A fluid motion is given by

u=(ysinz—sinx)i+(xsinz+2yz)j + (xycosz+ y2 e
is the motion irrotational ? If so, find the velocity
potential.

Verify the Green's Theorem to evaluate the line

2
integral 1(23’ dx+3xdy), where ¢ is the
. _
boundary of the region bounded by ¥y =xand
2

y=x".
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Note : Attempt all questions.
1 Attempt any four of the following : S5x4=20
1 3 3
(@ Transform . 2 410 Into a unit matrix.
3 8 4
(b) Reduce the matrix A to diagonal form
[-1 2 —2]
A=11 2 1
-1 -1 0 J
(c) Find for what value of % and p the system of linear
equations :
X+3y+z=6
X+2y+5z2=10
2x+3y+Az=p
has no solution and also find the solution when
A=2and i=10.
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(d) Find the Eigen values of the matrix

9 -3 1
3 1 3
5 2 -4

(¢) Find the characteristic equation of the following
symmetric matrix and verify it :

2 -1 1
-1 2 -1
1 -1 -2

(f)  Prove that the characteristic roots of a Hermitian
matrix are all real.

2 Attempt any four of the following : 5%4=20
f 2
(a MY :log[x+( 1+x ﬂ, prove that

2 2
(1 + X )ym_z +(2n+1)xy,  +07y, =0

x2

(b)  Find the nth derivative of (x n 2) (Zx n 3) )

(©) If y=log( +s"+2°—2wyz), show that

2
—t—t=| =—
gx Jy 0Oz (x+y+2)
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(€)

()

(@)

(b)

(©
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State Euler's Theorem of differential caiculus.
Hence verify the theorem for the function

v+ y2
uw=1log- .
Xy

Obtain Taylor's expansion of tan‘l% about

(1,1) upto and including the second degree terms.
Hence compute f(1.1,0.9.

Yo¥s3 .. _XaN y *1Ys

If 1= 11 Yo vy Ty show that the

Jacobian of ¥y, ¥y, Y5 with respect to Xy, Xg,Xg
is 4.

Attempt any two of the following : 10x2=20

Show that the function

flx.y)= s y3 —63(x+y)+12xy is
maximum at (—7,—7) and minimum at (3,3).
A rectangular box, which is open at the top, has
a capacity of 256 cubic feet. Determine the
dimension of the box such that the least material
is required for the construction of the box.
Use Legrange's method of multipliers to obtain
the solution. *

Find the possible percentage error in computing
the parallel resistance r of three resistances

111 1,
1,7y, from the formula 7= 5% 7777, if

r l"l 1'2 I"S
1,51y are each in error by plus 1.2%.

3 [Contd...



