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N.B. : (1) Question No. 1 is compulsory.
(2) Attempt any four questions from guestion Nos. 2 to 7.
(3) if in doubt make suitable assumption. Justify your assumption and proceed.
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1. (a) If the angle between the surfaces x° + axz + byz =2 and x%z + xy +y+ 1 =zat 5

(0, 1,2) is cos™ % then find the constants a and b.
v

(b} Find the eigen values and eigen vectors of the orthogonal matrix - 5
S
B= - e =2
" 2 -2 1

(¢) Ewvaluate Jf{z}dZHIQng the parabola y = 2x? from z = O\fo z = 3 + 18i where 5
c
f(z) = x2 — 2ixy.
(d) Find unit normal vector to the unit sphere at point — 5

[ 8.5 8 ]
va' ﬁ 'V3
2, (a) Find the directional derivative of xy? + yz3 at the point (2, -1, 1) along the tangent to 6

n
thecurve x=asint,y=acost,z=atatt= e

(b) Verity Cauchy's integral theorem for f{z) = e along a circlec : | z | = 1.
¢) Reduce the Quadratic form - 8

B8x? + 7y + 32% + 12xy + 4x2 - Byz10 Sum of squares and find the corrasponding Linear
transformation also find the rank, index and signature.

3. (a) Using Caley-Hamilton thearem for — 6

e
A=| 2\ A M
| DA N2

Find A% 4+ 2A% — 581
(b) Prove that V<1f(r) = f (r) + %f‘{r} and hence show that V4e' = (1 + EJ 8. 6
(c) Find all possible Laurent's expansion of the function — 8

f(z) = 7z-2
2(z-2)(z+ 1) about z = -1,

 J 2. 0
4. (a) HA= [{} 1:} and B= sz J then prove that both A and B are not diagonalizable 6
but AB is not diagonalizable.
{b) Verify Green's theorem in plane for = 6
§(x? - 2xy) dx + (xPy + 3)dy where c is the boundary of the region defined
| . |
G
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(i) Evaiuate _,L (xz +a2] [x2 +b?) dx, a>0 b>0

> W
(i) Evaluate | J2 - cosf
0

j'__silﬁi_. dz islzl=1
Evaluate ! (z-nl6)° wherecis |z l=1.

Define Minimal polynomial and derogatory matrix and Test whether the matrix

5 -6 -6
A=|-1 4 2| derogatory.
a -6 4

Verify Gauss-Divergence theorem for =
F = 4xi + 2y%] + 2% taken over the region of the cylinder bounded Dy x2 5 y? =4,

z=0and z=3.
If A -[21 ﬂ then prove that 3'tan A = A'tan 3.

Evaluate J{I - 22] dz where c is the upper haif of circle | z - 2 | = 3.
c

(i) Show that ¥ = [ya"”-chuzh + (xe® oosz}j + l-e“l" sinz)k is irrotational and

find the scalar petential ¢ such that F - v4.

i3 ; Y. &2 5B-¥
(i) Find div F where F = ——5
X2 +y

State and prove Cauchys-Residue theorem and hance —

1+Z
Evaluate II{E—I} 4z wherecislzl=1
c

Evaluate H F.nds where F = (x + y2) i — 2xj + 2yzk and s is the surface of the plane
s
2x + y + z = 6 in the first octant.

Show that the matrix

9 4 4
A=| <8 34
16 8 7

http://www.howtoexam.%nwna“zmm also find the diagonﬂl form and di;agnnalizing matrix P.
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