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N.B. (1) Question No.1 is compulsory.

(2) Attempt any three questions out of the remaining five questions.
(3) Figures to right indicate full marks.

Ql. (a) Evaluate J | z l dz , where c is the left half of unit circle , Z | =1lfromz=-i 10 @=1! S
C

(b) If A isan Eigen value of the matrix A with corresponding Eigen vector X', prove th-t

A" is an Eigen value of A" with corresponding Eigen vector X . 5
| X :
| 2 \/ 1472
(c) Find the extremal of dx >
X1 . |
(d)  Find the unit vector orthogonal to both [1,1,0] & [0,1,1] 5
. l {
Q2. (a)  Find the curve on which the functional I[y'z = L2 y]dx with (0)=0 & y(1)=1
0
can be Extremised. 6
2 21
(b)  Find the Eigen values and Eigen vectors for the motrix [ 1 3 1 6
1 2 2
. - . . 2z -3
(c) Obtain two distinct Laurént’s series expar.sions of [ (Z ) S in powers of
| - z"—=4z+3
(z - 4) indicating the region of cenvergence in each case 8
Q3. (a) Ifd= ,find A 6
L & -
. 2 2
- SIN@wz” +COSmz | |
(b)  Evaluate | dz , where ¢ is the circle | z| =3 6
(::. : 1)(2 = 2)
C
(c) Using Rayleigh-Ritz method, find an approximate solution for the extremal of the
1
functicnal (y): J(y'z — 2= 2xy)dx subject to y(O) =2, y(l) =1. 8
0
A —
[TURN OVER
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Q4. (a) Find the vector orthogonal to both [—- 6,4, 2] & [3, 1, 5] 6
7 4 -1
(b)  Show thatthe matrix A=| 4 7 —1]is derogatory
| =~ =8 &
and find its minimal polynomial. 6
(¢)  Reduce the matrix of the quadratic form 6 x12 + 3 x% +3 x:,? — 4 x1x7 +4X1x4 ~2X92 X3
to canonical form through congruent transformation and find its rank, signa‘ure, and value
class. 8
Q5. (a) Find the extremal of _f (ny y"z) dx 6
(b) Show that the set W = {[x, Vs z] ly=x+z } 1S a subspace of R "™ under the usual
‘addition and scalar multiplication. 6
| V<. 4
(¢)  Show that the following matrix 4=}=2 3 -1] is diagonalisable. Also find the
WY -L 3
diagonal form and a diagonalising matrx. 8
+ 3z° + 7471 |
Q6. (a) If f (a) = I d> -wherecisa circlel z ‘ = 2, find the values of
Zo=g
C
> .
i) f(=3), ii) L) il U1 —i) 6
W
(b) Evaluate _| s 6
o 3+ 5sind
(c) Verify.Caylev-Hamilton theorem for the matrix A and hence find A land 4.
1 2 =2
Where A=|-1 3 0 8
B =2 L
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