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Seat No.:

Subject Name: Complex Variables and Numerical Methods

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
BE - SEMESTER-IV (NEW) EXAMINATION - WINTER 2017
Subject Code: 2141905

Time: 02:30 PM TO 05:30 PM

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
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Find the fourth root of -1
Prove that ()E =1+A (i)V=1-E™
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Total Marks: 70

MARKS

03
04

Find the bilinear transformation which maps the pointsz =1, i, -1 intothe 07

points w= i, 0, -i. Also find the image of |z| <1

Prove that sinh ™ x = log {x+\/x2 +1}

03

Show that the function u=x®-3xy? is harmonic and find the 04

corresponding analytic function
If f(z) is an analytic function of z,

0° 0° 2 ENY:
[6)(_2—'—?}“% (Z)| = 2|f (Z)|

prove that 07

OR
Using the C-R equations, show that f(z) = z® is analytic everywhere 07
e’ . 03
Evaluate §——dz over the circle |z| = 2
cz°+1
. . . . 1 04
Find the image of |z —3|| =3 under the mapping w = —
z
Find the Laurent series expansion of f(z) = > In (i) the domain 07
|z < 2 (i) the domain 2 <|z| <3 (iii) || > 3
OR
Evaluate j{(x +y)dx+ x’ydy} along y = xhaving (0,0), (3,9) end points 03
C
© 1 n? 04
Find the radii of convergence of Z(l+ Hj z"
n=1
: : 2 : 07
Determine the poles of the function f(z) = —————— and residue at
(z-1)7(z+2)
each pole. Hence evaluate f f (z)dz where C is the circle |z| =3
Cc
.18 . : 03
Find LO ydx by Simpson’s 1/3 rule from the following data:
1
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X 10 11 12 13 14 15 16
y 102 | 094 | 089 | 079 | 071 | 062 | 0.55
Find y(300) from the following data:
X 50 100 150 200 250
y 618 724 805 906 1032
Use second order Runge-Kutta method to solve %:xh/;, given
X
y(0)=4 at x=0.2 by taking h=0.1
OR

Find a real root of x® -5x+3=0, correct to three decimal places, using
Newton-Raphson method
Use Lagrange interpolation to find f(4) from the following data:

X 2 3 5 7
f(x) 0.1506 0.3001 0.4517 0.6259
dy

Using Euler’s method solve for y at x=0.1 from PVl X+y+xy, y0)=1
X

in five steps
Use the method of Regula Falsi to find the root of x =e™ correct to three

decimal places
3
dx . . .
Evaluate jﬁ with n=6 by using Simpson’s 3/8 rule
+
0

Using Gauss-Seidel method solve:
3x—-0.1y-0.2z2 =7.85,0.1x+ 7y -0.32 =-19.3,0.3x - 0.2y +10z =714

OR

1
Evaluate je‘xzdx by using the Gaussian integration formula for n = 3
0

Let f(40)=836, f(50)=682, f(60)=436, f(70)=272. Use Stirling’s formula
to find f(55)
Use power method to find the largest eigen value and corresponding eigen

3 -5
vector of the matrix A:{ s 2 }
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