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N.B. : (1) Question No. 1 is compulsory.
* (2) Attempt any four questions frora question Nos. 2 to 7.
(3) If in doubt make suitable assumption. Justify your assumption and proceed.
(4) Figures to the right indicate full marks.

1. (a)

(b)

(©

(b)

If the angle between the surfaces X2 +axz+byz=2and x2z + xy +y + 1 = z at

0. 125 cos™ % then find the constants a and b.

Find the eigen values and eigen vectors of the orthogonal matrix :—

1 o BT B
B= 5 2 1 —2
2o o

Evaluate If(Z) dz along the parabola y = 2x2 from z = 0 to z = 3 + 18i where
c

f(z) = x2 - 2ixy.

Find unit normal vector to the unit sphere at point —
(i = _:':"_J
V3' /3" 3
Find the directional derivative of xy? + yz3 at the point (2, =1, 1) along the tangent to

b1
thecurve x=asint,y=acost, z=atatt= e
Verify Cauchy's integral theorem for f(z) = e? along acirclec: 1z | = 1.
Reduce the Quadratic form —

8x2 + 7y2 + 322 + 12xy + 4xz — 8yz to sum of squares and find the corresponding Linear
transformation also find the rank, index and signature.

Using Caley—Hamilton theorem for —

2
A=) 0 1
B+ :

Find A%4 + 2A37 — 581

Prove that V2f(r) = f () + gf'(r) and hence show that V4e' = [1 + i) e'.
r

Find all possible Laurent's expansion of the function :—

7z2-2
L 5. meceees

about z = —-1.

=g 20
If A= {O ‘IJ and B= {1/2 2] then prove that both A and B are not diagonalizable

but AB is not diagonalizable.

Verify Green's theorem in plane for -

§§(x2 ~ 2xy) dx + (x2y + S)dy where c is the boundary of the region defined

c

LR AY

by y2 = 8x and x = 2. : [TURN OVER
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) Question No. 1 is compulsory.
) Attempt any four questions frora question Nos. 2 to 7.
3) If in doubt make suitable assumption. Justify your assumption and proceed.

(4) Figures to the right indicate full marks.
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If the angle between the surfaces x2 + axz + byz =2 and X2z + xy + y + 1 = z at

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

- /3 £
Find the eigen values and eigen vectors of the orthogonal matrix :—
P B aT B
B= : 2 1 -2
” e |

Evaluate Jf(Z) dz along the parabola y = 2x2 from z = 0 to z = 3 + 18i where
&

f(z) = x2 — 2ixy.

Find unit normal vector to the unit sphere at point —
Fii}
V3’3" 43
Find the directional derivative of xy2 + yz® at the point (2, -1, 1) along the tangent to

1!
thecurvex:asint,y=acost,z=atatt-Z.

Verify Cauchy's integral theorem for f(z) = e along acirclec : | z | = 1.

Reduce the Quadratic form —

8x2 + 7y2 + 322 + 12xy + 4xz — 8yz to sum of squares and find the corresponding Linear
transformation also find the rank, index and signature.

Using Caley—Hamilton theorem for —

-8 b g
ALY 5 4
$ 2 3

Find A®4 + 2AS7 — 58],

Prove that V2 i = £ (r) + gf'(f) and hence show that V4e' = [1 5 %j o'~
r

Find all possible Laurent's expansion of the function -

f(z) = 722

1-2 20
If A= Iio J and B= [1/2 2:| then prove that both A and B are not diagonalizable

but AB is not diagonalizable.

Verify Green's theorem in plane for :—

ﬂxg - 2xy) dx + (x2y - S)dy where c is the boundary of the region defined

C

Uy

o : _
by yc = 8x and x = 2. ; [ TURN OVER
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(c)

()

o0 x2
(i) Evaluate .f (x2 +a2) (x2 +b2] dx . a >0, b >0

—00

2n
dé
(i) Evaluate ] J2 — cosO
0

sin® z
Evaluate _c[ m 9z where cis |z | = 1.
Define Minimal polynomial and derogatory matrix and Test whether the matrix
5 -6 -0
Rocfebil e Lig derogatory.
Boi-6 —4

Verify Gauss-Divergence theorem for :—
F = 4xi + 2y + z%k taken over the region of the cylinder bounded by x2 « y? = 4,

zeQand2=23.
-1 4
if A = { 5 J then prove that 3 tan A = A tan 3.

Evaluate j(Z G 22) dz where c is the upper half of circle | z —2 | = 3.
Cc

8
() Show that F = (yexy cosz)i % (xexy cosz]j + (—exy sinz)k is irrotational and
find the scalar potential ¢ such that F =V

(i) Find div F where F = =2k
K=

State and prove Cauchys-Residue theorem and hence —

1+2
Evaluate J z2(2-2) dZ wherecis |z | = 1.
c

Evaluate _|'_|' F-nds where F = (x + y°) 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 3 4
-16 8 7

is diagonalizable, also find the diagonal form and diagonalizing matrix P.
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