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Time : 3 Hours

lnstruction : Answer att parts.

PART _ A

1. Answer any five questions.

a) Evaluate lim (22 + 1\ .

z-->1+2i.

b) Show rhat u = 
]tog1x' 

+y\is harmonic.

c) Find the locus of z satisfying lz - 1l s 2.

d) State Liouville's theorem.
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e) Verify Cauchy-Reimann equations for f(z) = sinz.

f) State Fundamental theorem of algebra.

g) Finci the reai root of the equation xe - 4x + g = 0 in one step by biseciion
method.

h) using Newton-Raphson method, find the real root of x3 - 2x - 5 = 0 in one
iteration only.

,., PART _ B

Answer four full questions. (4x10=40)

/_\
2. a) Show that the locus ot ,ro I ' I Tt

,., ru ruuus ur arg 

Ir.,J 

= 2 is a tine through the origin.

b) state and prove necessary conditions for a function f(z) = u + iv to be
analytic.

OR

1.,)
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3. a) Evaluate tim r'+=q I
*""i4 ('* * 4z'+16 )

b) Show that f(z) - log z is analytic and find f'(z).

4. a) lf f(z) = u * iv isanalytic, show,nr, [$lt(r) ll .[:tttr) l-l =1rQ)12 .

Lox I Loy I

b) Prove that u = yt - 3x2y is a harmonic function and find its harmonic
conjugate.

CR

5. a) Find the orthogonal trajectories of the family of curves 2e--siny + x'- Y' = C.

b) lf f(z) = u + iv and u *v= e* (cosy*siny), find f(z) in terms of z.

(2,5)

6. a) Evaluate J tS, + y)dx + (2y-x)dyalong the curve Y = x2 + 1.

(0, 1)

b) State and prove Cauchy's integral formula.

OR

z. a) Evatuar* f 
t'!n'1,*,tot*" 

dzwhere c : lzl = 3.

a (z-1) (z-2)

b) Evalua b l ++ over C : lz + 21= 1.t"" -4

8. a) Find the bilinelr transformation which map the points z = 1, i, -1 into
w=2,i,-2.

b) Show that the transformation y1 = lI r maps the x-axis of the z-plane onto
t+z

a circle lwl = 1 and the points in the half plane y > 0 on the points lwl * 1.

oFl

L a) Prove that the Bilinear transformation preserves the cross ratio of four points.

b) Discuss the transformation w = sil'tz.
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PART - C

Answer two full questrons. (2x10=20)

10. a) Find the root of the equation f(x) = x3 - 4x + 1 by Regula-Falsi method upto

three decimal places.

b) Using Newton-Raphson method, find the real root of equation xu - x - 10 = 0
which is near to x = 2 correct to 3 decimal places.

OR

11. a) Solve by Gauss-Jacobi method 10x + 2y +z= 9, x + 10y -z=-22,
-2x+3y+1Az=22.

lzs 1 2f
b) Findthelargesteigenvalueof thematrixR=l 1 3 0 lorpo*.rmethod.

lz o -41

12. a) Findyatx=0.1 correctto4decimal places,given g = x-y',y(O) =1-dx
applying Taylor's series method upto fourth degree term.

b) Using Euler'smethod, solve + =x+y,y(0)= l forx=0.0{0"2}1.0.
OX

OR

13. a) Using modified Euler's method, find y(0.1) given + = x2 +1 , y{0) = 'l 
.

ox

b) Using Flunge-Kutta method find y(0.2) for the equation ll = fr *',n
Y(0) = 1 taking t,= 0.2.


