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Answer ALL the questions
Knowledge Levels K1 — Remembering K3 — Applying K5 - Evaluating
(KL) K2 — Understanding K4 — Analyzing K6 - Creating
PART -A
(10 x 2 = 20 Marks)
Q.No. Questions - Marks KL CO
1. Find the sum of the eigen values of the inverse of 2 K3 CO1
-2 0 0
A=[-2 1 0
-4 -2 =2
2. Write down the quadratic form corresponding to the matrix 2 K4 CO1
2 1 -1
LB =
-1 -2 1
3. Find the value of a, if F = (2x — 5y)7 + (x + ay)] + (3x — 2)k is 2 K2 CO2
solenoidal.
4, Find the function ¢, if grad ¢ = (y? — 2xyz3){ + (3 + 2xy — 2 K2 CO2
x2z3)] + (623 — 3x2yz2)k
5. Evaluate [ xdy — ydx around the circle x? + y? = 1. 2 K1 CO3
6. State Green’s theorem. 2 K1 CO3
7. Check whether the function f(z) = e*(cos y — i siny) is analytic. 2 K2 CO4
8. Find critical point of a transformation w? = (z — a)(z — B). 2 K2 CO4
9. Find the Laplace transform of t sin 3t. 2 K3 CO5
10. ()] = then find I 2 K3 COs
FLIf()] = G then find tlgglo f@.



Q.No.
11. a)
b)
12. a)
b)
13. a)
b)
14. a)

PART -B

Questions
i  Verify Cayley- Hamilton theorem for the matrix

2 2 -2

A={2 1 —Z)and hence find A1
=r =2 1

ii  Find the eigen values and eigen vectors of

2 -2 2
(1 1 1).
1 3 -1

(OR)

Reduce the quadratic form 2x;x, + 2x,x3 + 2x3x; to
canonical form by an orthogonal transform and hence find its
rank, index, signature and nature.

i Find the angle between the surfaces x — y2 — z2 = 11 and
xy + yz — zx = 18 at the point (6, 4, 3).

il Show that F = (y2 + 2xz2)7 + (Qxy — 2)] + 2x2z—y +
22)k is irrotational and hence find its scalar potential.

(OR)
i Find the equation of the tangent plane to the surface xz?% +

x%y = z — 1 at the point (1, —3, 2).
ii  Find the value of n, if r™# is both solenoidal and irrotational,

when 7 = x7 + yJ +zk.

Verify Stoke’s theorem for F = xyT — 2zy] — zxk where S is the

(5 x 16 = 80 Marks)
Marks KL CO

8

16

16

open surface of the rectangular parallelopiped formed by the

planes x =0,x=1, y=0,y=2 and z =3 above the
xo0y —plane.

(OR)
Verify Gauss Divergence theorem for F = 4xzi — y2] + yzk over
the cube bounded by the linesx =0,x=1,y=0,y=1,z=0
and z=1

i Determine the analytic function f(z) =u + iv, given that
i sin 2x
" cosh2y—cos2x
ii  Verify that the families of curves u=¢; and v = ¢, cut

orthogonally, when w = z3.

(OR)
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b)

15. a)

b)

-

ii

ii

ii

If f(2) is regular function of z, prove that
2 2
(5 +352) F DR = 41/ D
Find the bilinear transformation which maps the points 0, 1, co
of the z-plane into the points i,1,—i of the w-plane
respectively.
—at_ e—-br

Find the Laplace transform =

Using Laplace transform, solve the differential equation
y'—=3y'+2y=4t, y(0)=0 andy'(0) =0.
(OR)
Find the Laplace transform of

0= 05152 w20 10

Using convolution theorem, find the inverse Laplace

2
transform of ———
(52+4)*
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