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Answer any FIVE Questions
All Questions carry equal marks
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(a) Verify Cauchy’s integral theorem for f(z)=z3 taken over the boundary of the
rectangle with vertices at -1, 1, 1+i, -14i.

(b) Use Cauchy’s integral formula to evaluate § (COSZ dz where e circle and
‘Z’ =5 @ 8+8]
( ) Prove that berclm—):f)fn - (b+c)m : \E

bn ;
(a) Represent each of the followi ;ponentlal form 7 et?
i 344

(b) Show that fxme_xn dv = [8+8]
0

111. -

(b) Separat aginary parts of exp (i z?) [10+6]
(a) \ t series of | +1)z(z 2) in the annulas 1 < |z + 1| < 3.

(b) Expand the Laurent series of (z+2)(z+3 , for|z| > 3. 8 + 8]

(a) Find all values of k, such that f(z) = ¢” [ cos ky + i sin ky | is analytic.

(b) If f(z) is an analytic function of z prove that <a S+ 8 S ) log [f(2)] = 0

[8+8]

Evaluate f( ) dz by using argument principle where C is a simple closed curve
Candf() - 87%1 + 27 - 3 + bi. [16]
Using the method of contour integration, prove that f 641 = 3 [16]
Discuss about the conformal mapping of w = tan z. [16]
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Determine and classify all singularities of the given functions.

_1
z—2z3

24

)
) T
(c) cot+— @@
(d) =
) (16
)

IS

02/ (==2)

]

(a) If w =u + iv =23, prove that u =¢; a cut each other orthogonally
where C; and C, are constants.

(b) Find the analytic function whose

part is e *[x cos y +y sin y]. [8+8]

Prove that the all root +7-96 lie between the circles |z|=1 and |z|=2.  [16]
(a) Determine ues and/the principal value of
i. log@i
iigflog (Vg %i)
(b) Fi e real and imaginary parts of log cos (x + iy) [8+8]

(a) Integrate f(z) = x*+ixy from A(1,1) to B(2,4) along the curve x =t , y = t2.
(b) If f(z) is analytic in a region R,P and Q are two points in R, then prove

Q
that [ f(z)dz is independent of the path joining P and Q. [8+8]
P

(a) Find the image of the infinite strip 0 < y < % under the transformation

w=1
z

(b) Show that the image of the hyperbola x? - y* = 1 under the transformation
W= % is the lemniscate p? = cos 2 ¢. [8+-8]

(a) Prove that Rodrigue’s formula P, (7) = 54 (22 — 1)"

2nn! dz™

(b) Express f(x) = x* - 5x* + x + 2 in terms of Legender’s polynomials. [10+6]

[e9]

. Evaluate [ dr [16]
0

rt4at
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1. (a) Determine the residues of the function
f(z) = 221% at the poles.

(b) Find the residues of the function f(z) = l_szz at the poles. [8+-8]
2. (a) If tan(x+iy) = A+iB show that A2+B?+2Acot2x = 1. @
[

(b) Find the principal value of (2i)% 8+8]
3. State Rouche’s theorem and use it to find the num zerosrof the polynomial
78 - 47° + 7% - 1 that lie inside the circle |z] = T} 16]

z-2 o be analytic.

4. (a) Find where the function w = - 2 :
(b) If w = ¢ + i) represents t x potential for an electric field and
= z2 — y2 + mzj_yz thafunction . [6+10]

14i
5. (a) Evaluate [ (22 long the path

auchy’s integral formula to evaluate § (SLiZ);dz where ¢ is the circle
c \*7%
[8+-8]

6. (a) Prove that the transformation w = 1 maps every straight line or circle on to

a circle or straight line.

(b) Define bilinear transformation. Prove that the bilinear transformation is con-

formal. [8+8]

7. (a) Determine the poles and the corresponding residues of f(z) = m and f(z)
- 22?:—12)

(b) Expand % in powers of (z-1). [8+8]

8. (a) Prove that (2n+1) P,(x) = P}, (x) + P} _,(x)

n-1

1
(b) Prove that J; 2?P 1 ()P (v)dr = (2n_1)2(7;%n$1))(2n+3) [8+8]
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1. (a) Separate the real and imaginary parts of

1. cosec 7

ii. exp (z%)

(b) Find all solutions of : exp (2z-1)=1+1. %OJrG]
2. (a) Find whether the function f(z) is analytic or not
i. f(z) = cosh z ,
ii. f(z) = 2xy +i(x® - y?)
‘ ?is

(b) Show that the function u = 1 log ( x* rmonic and find its harmonic

conjugate function. [8+8]

3. (a) Determine the bilinear sfor@iation” that maps the points (1 - 2i, 2 + i, 2
+ 3i) into the poin + Wl +8i, 4).

(b) Find the bili
points (-1 4

ar mation which maps the points (-i, 0, i) into the
spectifely. [8+8]

4. Evalua J;(z here C is simple closed curve, where f(z) = cos mz, ¢ : |z| =7

¢ 16

5. Evaluate of araEde [16]
6. (a) Show that when |z +1] < 1,272 =1+ §1 (n+1)z"

(b) Find the poles and the corresponding r:};idues of the function f(z) :%

8+8

7. (a) Determine F(2), F(4), F(-3i), F (i), F" (-2i), if F(a) = [ 222243, where ¢

is the ellipse 16x%+9y%=144.

z+4

75.75dz where Cis the circle

(b) Use Cauchy’s integral formula to evaluate §

z+1]=1 [10-+6]

8. (a) Show that P, (x) is the co-efficient h™ in the expansion in ascending powers of
(1-2xh + 0% "2

(b) Show that
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i. P,(1)=1
ii. P,(x) = (-1)" P,(x)
Hence deduce that P, (-1)=(-1). 848
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