
s.E.~~4
~

P4/&~3!. 'T. ). I
Con. 5077-08.

(3 Hours)

~blot}(!}~

RC-6128-

[TotalMarks: 100

"Ppud ~ Lr

N.S.: (1) Question No.1 is compulsory.
(2) Attemptany four questionsout of remainingsix questions.
(3) Figures to the right indicatefull marks.

1.
(a) Evaluate f(z - z2)dZ, where c is the upper half 6f the circle I z 1=1.

c

(b) Solve the equations by Gauss-Jordon method -
x+y+z=9, 2x-3y+4z=13, 3x+4y+5z=40.
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(c) Prove that, Eigen values of a Harmitian Matrix are real.

(d') Evaluate Y4if Yo+ Y8= 122, Y1+ y~ = 24, Y2+ Y6= 5, Y3+ Ys= 20 if the polynomial
is tof 7th degree.
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2. (a) Find the Eigen values and Eigen vectors of the matrix A, 6

""""

[

8 '-8 -2

1

If A = 4 -3 -2

3 -4 1

(b) State Cauchy's Residue theorem use it to evaluate - 6

. f z2
2 dz, where c is the circle I z I = 2.

(z - 1) (z+1)c

(c) Using Runge Kutta method of Fourth order to find the approximate value of y at

x = 0.2 if :~ = x + y2, giv,enthat y = 1 when x = 0 in 'steps of h = 0.1.

8

3. (a) Using Lagranges interpolation formula to find the interpolating polynomial f(x) and f(3)~ 6

1 f(:) I ~ I : 1122 11: 7 I

~

(b) Test whether the matrix A, 6

[

5 -6 -6

1

A = -1 4 2 is derogatory and find minimal polynomial
3 -6 -4



(c) Use Residue theorem to evaluate - 8
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f 1 de
(i) . 5 + 4cose

0

00

f dx

(ii)
(

2 ,." a > 0
0 x + a2)

4. (a) Find a positive root of xex = 1 lying between 0 and 1 by bisection method. 6

(b) Examine whether the vectors x1 = [3, 1, 1], x2 = [2, 0, -1], x3 = [4,2, 1] are linearly 6
independent.

(c) (i) Evaluate i1(x2 + sinx)

(ii) and i12(cos 3x) the interval of differencing being h. 4

(iii) If f(1) = 4, f(2) = 4, f(7) = 5, f(8) = 4, find f(5) using Lagrange's interpolation formula. 4

[TURN OVER



5. (a) Solve the following equations by Gauss-Seidel Method
27x + 6y ~ z = 85
6x + 15y + 2z = 72
x + y + 54z = 110

(b) Verify Cayley - Hamilton theorem for the matrix -

6

6

[

1 2 -2

J

A'= -1 3 0

0 -2 1

and hence find A-1.

(c) Find tl:1eLaurents series which represents the function f(z) = f- -f\~- ~\ whE(n

(i) I z I < 1
(ii) I < I z I < 2~
(iii) I z I > 2

8

6.
1 1-

(a) Findt the value of integral f ~

0

6

(

1

)

rd

by using (i) Simpson's 3 rule,

(ii) Trapezoidal rule.

(b) Find the eigen values and eigen vectors for the matrix - 6

(c)

[

3 -1 1

J

-1 3 -1

1 -1 3

State and prove Cauchy's Integral formula and use it to evaluate -

f z+3 d
2z2 + 3z - 2 z

c

8

Where c is the circle I z - i I = 2.
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(a) Using Taylor's series method obtain the solution of the following equation, correct to
four places bf decimals

dy 2
dx = 3x+y with Xo= 0

Yo= 1 at x = 0.1

67.

(b) Use Newton's Backward interpolation formula to estimate the profit in the year 1925- 6

(c) Evaluate using Residue theorem.

f (z + 4)2 d
z 4 +5z3 + 6z2 z

c

8

where c is I z I = 1

year 1890 1900 1910 1920 1930

Profit in lakhs 47 65 82 93 102


