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=

Answer any FIVE Questions
All Questions carry Equal Marks

a) Provethat  J.(x) =—J,(x)—J,..(x).
X

b) Prove that x P, (x) = nP, (x) + P, (x) (TM+8M)
(x3 + y3)+ i(x3 + y3)
,2#0
a) Show that f(z)= X%+ y2
0 , z=0

satisfier Cauchy-Riemann equations at the origin, but the derivative of f(z) does not exist at
origin.
b) Find the analytic function f (z) =u+iv where v=e(xsiny—ycosy) (9M+6M)

a) Find the al the roots of the equation &’=-2.
b) Separate into real and imaginary parts of f (z)=cothz
c) Find the principal value of i'. (5M+5M+5M)

a) Integrate f(2)=x%+ixy from A(1,1) to'B(2,4) along the curvex = t, y = £,

: 2 2
sinzz? + cosaz .
dzwhereC is|z =3

b) Use Cauchy’s integral formulato evaluate §>

C (z-D(z-2
(TM+8M)
a) Find Taylor’s expansion of f(z)=log(1+z) about the point z=0
b) Find the Laurent series of f (z) = 2; forl<|z<3.
z2°—-4z+3
, : : : z-sinz
c) Discuss the type of singularity of the function f(z)=-——. (5M+5M+5M)
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a) Determine the poles of the function f(z) = 222—4_12 and the residue at each pole.
2°-2z2-

b) Eval uate§e—Z dz where Cis |7 =4.5.
! cosz

¢) Use residue theorem to evaluate j I dx 5 (5M+5M+5M)
oo 1+ X
a) State and prove Rouche’ s theorem.
b) Use Rouche’ s theorem to determine the number of zeros of the polynomial
p(z) = 2 -52z* + z° - 2 which lieinside the circle|4 = 1. (9M+6M)

a) Determine the image of the region |z—3 = 5under the transformation w = 1
z

b) Find the fixed points of the transformation w= (z-i) 2.
c¢) Find the bilinear transformation that maps the points z;=-1, z=i, zz=1 into the points
w;=0, wo=I, Wz= oo respectively. (7TM+8M)
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Answer any FIVE Questions
All Questions carry Equal Marks

1. a) Provethat 2J,(X)=Jp ,(X)— JIn..(X).
b) Prove that (n+1) P, (X) = (2n+1)x Pn (X) - NP, (X). (TM+8M)

(y?)+ (x+iy)

2. a) Show that for f(z)= 2yt
0 ,2=0
the Cauchy —Riemann equations are satisfied at the origin but the derivative of f(z) at origin
does not exist.
b) Find the analytic function f(z)=u+iv where v=e™(x cosy+y siny). (9M+6M)

3. @) Findtheall theroots of the equation €*=i.
b) Separate into real and imaginary parts of f(z)= tanh z. (5M+5M+5M)

4. a) Integrate f(z)=x*+ixy from A(1,1) to B(2,8) along the curve x=t, y=t>
e-2%

b) Use Cauchy’sintegral formulato evaluate §
®(z+1)°

dzwhereCis|z = 2. (TM+8M)

5. @) Find Taylor’s expansion of f(z)=sin z about the point z:%.

b) Find the Laurent seriesof f(z) = ; for |4 > 2.
z(z-1)(z-2)
_ 2z
¢) What type of singularity does the function f (z) = 1 ? possess? (5M+5M+5M)
z
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6. a) Determine the poles of the function f (z) = 22 1 and the residue at each pole.
z°(5-2
b) Evaluate § © whereCis|z-i|=1.5.
2 COS7Z
¢) Useresidue theorem to evaluate IZﬂ L (5M+5M+5M)
0 7+6cos8

7. @) State and prove Fundamental theorem of Algebra.
b) Use Rouche' s theorem to determine the number of zeros of the polynomial

P(2)=22+7"-8z-2 which lieinside the circle [ =1 . (8M+7M)

8. @) Find and sketch the image of theregion-1<x<0,0<y S% under w = €.

b) Find the fixed points of the transformation w= ﬂ
zZ—i

¢) Determine the bilinear transformation that mapsthe pointsz; =0, z,=1, zZ3 =,
wi=- 1, Wy = -i, Ws=1 respectively. (5M+4M+6M)
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Answer any FIVE Questions
All Questions carry Equal Marks

1. ) Provethat J_(X) = Z—Xn(a o 00+ Ina ().

b) Prove that[L— 2xt +t2]_% = > p,(x)t" (TM+8M)
n=0

2. a) Showthat f(z) = /|xy| isnotanalytic at z=0,although the Cauchy-Riemann equations

are satisfied at the origin.

2
b) Determine the analytic function whose real partis u = X 7Y cos 2xy. (9M+6M)

3. @) Find the al the roots of the equation sinz=cosh4 into real and imaginary parts
b) Separate real and imaginary parts of f(z)=tanz.
¢) Find the real part of the principal value of , i, (5M+5M+5M)

4. a) Integrate f(z)=x>+ixy from A(1,1)to B(2,8) along the curve x=t, y =13

22

b) Use Cauchy’s integral formulato eval uatej dz where Cisthecircle |4=2.

€@z+1?
(8BM+7M)
5. a) Find Taylor'sexpansion of f(2)= %2 aboutthe point z=2.
(z+1)(z+2)
2
b) Find the Laurent seriesof  f(z) =—————, for |[4> 3.
(z+ 2)(2 +3)’
2z
¢) What type of singularity does the function f (z) = 7 pOSess? (5M+5M+5M)
(z-1)
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6. a) Determine the poles of the function f(z) =—————and the residue at each pole.
(z2-2)2(z-))
b) Evaluate § CZOShZ dz whereCis|Z=1.
€2-3iz
¢) Useresidue theorem to evaluate J o (9M+6M)
4
o X +16

7. @) State and prove Liouville' s theorem.

b) Use Rouche’ s theorem to determine the number of zeros of the polynomial

p(z)=22"-22°+22°-2z+9 which lieinside the circle|Z = 1. (9M+6M)
i . . 3z 54 z
8. a) Find and sketch the image of the region— 0.5< x< 0.5,7 < yT under w=e".
, . . : , 2iz-1
b) Find the invariant points of the transformationw = o
2+2i
c) Determine the bilinear transformation that maps the points z, =0, z,=1,z;=2 into the points
wi=1, WZZ% yW, = % respectively. (5M+5M +5M)
20f 2
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Answer any FIVE Questions
All Questions carry Equal Marks

1. a) Express J,(X)interms of sine and cosine functions.
2

b) Show that (2n+1) Pn x) = Pﬁ + 1(x) - P'n 1 (x). (7TM+8M)

2.,5 H
X2y (x+|y),z;t0

2. @) Show that f(z)=1 x4y y® is not analytic at z = 0, athough the Cauchy-
0 ,2#0
Riemann equations are satisfied at the origin.
. _ _ U= sin2x

b) Determine the analytic function whose real part is (cosh2y — cos2X) (OM+6M)
3. @) Find the al the roots of the equation sinhz=i.

b) Separate into real and imaginary parts of f(z)=cschz.

c) Find all values and the principal value of =" Ini' (5M+5M+5M)

3+i o
4. a)Evaluate | z“ dz along
0
i) Theline y= g ii) the real axisto 3 and then vertically to 3+i
2
b) Use Cauchy’ sintegral formulato evaluate J OO\ \here Cisthecircle |z| =3.
C(z-1)(z-2)
(8M+7M)

5. @) Find Taylor’'sexpansion of f(z)=cos z about the point z :% :

b) Find the Laurent seriesof £ (2) = 2= (2% o9 14 <4,

(z+D(z+4)
c) What type of singularity has the function f (z) = ze (5M+5M+5M)
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and the residue at each pole.

6. a) Determine the poles of the function f(2) = ———;
2+

b) Evaluate §cothzdz, wherecigZ =1.
C

c) Use residue theorem to evaluate j = 5 dx 5 . (5M+5M+5M)
X +D(X+9)
7. @) State and prove Argument principle.
b) Use Rouche' s theorem to determine the number of zeros of the polynomial
p(2) = 2" -4z° + z-1 which lieinside thecircle |7 = 1. (8M+7M)

8. @) Find and sketch the image of the region—1< x<0,0< %under w=¢’.

-3iz-5
z+i
C) Determine the bilinear transformation tha maps the points
z,=0, z,=2i, z; =-2i intothepointsw, =-1,w, =0,w, = oo respectively.
(5M+5M+5M)

b) Find the invariant points of the transformation w=
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