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N.S (1) Question No.1 is compulsory.
(2) Attempt any four questions out of remaining six questiOl}s.
(3) Figures to the right indicate full marks.

[Total Marks: 100

l

5 -6 -6

J

1. (a) Show that A = -1 4 2
3 -6 -4

20

is derogatory and find its minimal polynomial.

r n ~
](b) If A = l °% findcosA.

(c) Evaluate using Cauchy's Residue theorem.

f
z -1 .

I := . dz where C encfoses both poles of f(z)
c (Z+1)2 (z -,- 2) .

(d) Obtain the estimate of missing figures in the following data :-
.r---
'- -

tB : I : I : I ~ I 3: I ~ 112: 5ill
IAI

2. (a) If A,is an "'Eigen value of a non-singular matrix A. Prove that T is an Eigen value of
adj A.
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(b) Find Eigen values and Eigen vectors for the matrix, A = . -1 3 -,-1' .

1 -1 3

(c) Apply Runge Kutta method of fourth order to find and approximate value of

y at x = 0.2 if ~~ '=x + y2\ given that y = 1 when x = 0 in steps of h = 0.1.
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3. (a)' Find an iterative formula fo~IN where N is a positive number and hence find J30 up to
four decimal places. .

(b) Solve the equa1ions using Gauss Seidal iteration upto two iterations :-
6x + y + z = 105 .

4x +'8y + 3z = 155
5x + 4y - 10z =65

(c) Use Residue theorem to evaluate:

1
21t cos 20

dO
0 5 +4 cos 0
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(i)

(ii) roo ~ dx
Jo x2 + 1
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4. (a) Use Lagranges inter polation fQrmula to find f(5) ,from the table: 6

I :(x) I : I : I: 11:11;9I
. (b) Find the characteristics equation of the matrix A given below and hence find the matrix
. represented by

. A8 - 5A? + 7A6 - 3A5 + A4 - 5A3 + 8A2 - 2A + I

6

[

2 1 1

J

010Where A = .
1 12 .

(c) Showthat the matrixA is diagonalisabl~,also find diagonal form and diagonalising matrix 8

[

6 -2 2

J

A = -2
.

3 -1 .
2 -1 3

5. (a) Use Newton's forward difference formula to find the number of person's getting wages
less than Rs. 15 from:

6

~

, (b) Express f (x) = 2X3 - 3X2 + 5x - 4 into factorial polynomial. Also find the function whose
first difference is given function.

(c) Obtain two distinct Laurent's series for f(z) = 22Z-3 in powers of (z - 4).indicatingz - 4z + 3

the region of convergence.
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f1t sin2 0 3

6. (a) Evaluate 5+4cosO dO by dividing (O,n) into IT subintervals by Simpson's rule. 8 th0 .

rule.

6

2 + i 2

(b) Evaluate' fa (Z) dz a,long.the parabola 2y2 = x.

1 2

(c) (i) p.T. 112= 1 + 48 .

(ii) Solve by Gauss Jordan reduction method:
x + 2y + z = 8, 2x + 3y + 4z = 20, 4x + 3y + 2z = 16.

fV~
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7. (a) Use Taylor's series method to find the approximate value of

dy
y at x = 0.2 given dx = 1 + y2, Xo= 0, Yo= O.
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(b) A = 2 1 -6 Find the Eigen value of A. Also find Eigen value of 4A-1 and Eigen

-1 -2 0

vector of A2 - 41. .

(c) State and prove Cauchy's integral formula, use it to evaluate:
2

I = ! ( z +4 ) dz .
:r ,,4 ,~_3 ,,,,_2 where C IS I z I = 1.
c
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Wages in Rs. 0-10 10-20 20-30 30-40

No. of Persons 9 30 35 42


