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Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Simple and non-programmable scientific calculators are allowed.

Prove that
(1+cos@ +isinf)™ + (1+cosh —isinh)" = 2" 1cos™

Find a real root of the equation 3x = cosx + 1, correct to three decimal
places by using Newton-Raphson method.
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Find the all values of (—1)s.
Given that u(x,y) = x% — y? and v(x,y) = — (x2

a 2). Prove that both u
+

and v are harmonic functions, but u + iv is not an analytic function.

OR
Show that the function u(x.y) = x* — 6x%y? + y* is harmonic. Also find
the analytic function f(z) = u(x,y) + iv(x, y).

Define bilinear transformation. Find the bilinear transformation which

maps z; = 0,2z, = 1,z3 = 0o onto w; = i,w, = —1, w3 = —i respectively.
Evaluate f01+l(x2 — iy)dz along the path y = x2.
OR

sinmz + Ccos TL'Z

Evaluate 4, e

Cauchy integral formula.
1 . .

Expand 5N the region

Mzl<1,2)1< ]z <2,3)|z| >2,(4)0< |z—-1]| < 1.

dz, where C is the circle |z| =3 by using

Use false position method to find a root of the equation x> —x —2 =10
correct up to three decimal places.

Find f(O 12) by using Newton’s interpolation for the following data:
0.10 0.15 0.20 0.25 0.30
0.1003 0.1511 0.2027 0.2553 0.3090

OR

Write the Trapezoidal rule. Find the value of ff%dx approximately by

f (X)

using Simpson’s %th rule with h = 1.

Find a root of the equation x3 + x — 1 = 0 correct to three decimal places,
by using bisection method.
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Solve the following system of equation by Gauss-Seidel method correct
upto two decimal places
20x1 + 2x2 + x3 = 30, xl - 40x2 - 3x3 = _75, 2x1 - xz + 10x3 = 30

Use forth order Runge-Kutta method to find the value of y when x = 0.2
giventhat y’ = x + y? and y = 1 when x = 0. Take h = 0.1.

OR
Apply Gauss elimination method to solve the following system of
simultaneous linear equations:
2x+y—z=1,5x+2y+2z=—-43x+y+z=5
Given Z—z = i’% with y(0) = 1. Find y approximately at x = 0.1 by using

Euler’s method. Take h = 0.02.
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