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? ? ? ? ?

1. (a) Evaluate
2+i∫
1−i

(2x + iy + 1)dz along the two paths :

i. x = t+1, y = 2t2-1

ii. the straight line joining (1-i) and (2+i) .

(b) Use Cauchys integral formula to calculate :∫
C

e−z

(z+1)
dz where C is the circle |z| = 2 [10+6]

2. (a) Express f(x) = 5x3 + x in terms of Legendre’s polynomials .

(b) Prove that
1∫
− 1

xmPn(x)dx = 0 , if m, n are positive integers and m < n. [8+8]

3. Evaluate
∫
C

f ′(z)
f(z)

dz by using Augument principle where C is a simple closed curve C

and f(z) = z5 - 8z2i + 2z - 3 + 5i. [16]

4. (a) Prove that the function f(z) =
√

|xy| is not analytic at the origin even though
the C - R equations are satisfied there at.

(b) Find the analytic function whose real part is y / (x2 + y2). [8+8]

5. (a) Expand f(z) = z−1
z2

in a Taylor’s series in power of (z - 1) and determine the
region of convergence.

(b) Determine the poles of the function f(z) = ez

z2+π2 [8+8]

6. Show that
2π∫
0

dθ
a+b sin θ

=
2π∫
0

dθ
a+b cosθ

= 2π√
a2−b2 , a > b > 0 using reside theorem. [16]

7. (a) Prove that the real part of the principal value of ilog (1+i) is e−
π2

8 cos
(
π
4

log 2
)

(b) If tan( x + iy) = sin (A +iB). Prove that sin 2x
sinh 2y

= TanA
TanhB

[8+8]

8. (a) Prove that the transformation w = 1
z

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]

? ? ? ? ?
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1. (a) Evaluate
2+i∫
1−i

(2x + iy + 1)dz along the two paths :

i. x = t+1, y = 2t2-1

ii. the straight line joining (1-i) and (2+i) .

(b) Use Cauchys integral formula to calculate :∫
C

e−z

(z+1)
dz where C is the circle |z| = 2 [10+6]

2. (a) Prove that the function f(z) =
√

|xy| is not analytic at the origin even though
the C - R equations are satisfied there at.

(b) Find the analytic function whose real part is y / (x2 + y2). [8+8]

3. (a) Express f(x) = 5x3 + x in terms of Legendre’s polynomials .

(b) Prove that
1∫
− 1

xmPn(x)dx = 0 , if m, n are positive integers and m < n. [8+8]

4. (a) Prove that the transformation w = 1
z

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]

5. Evaluate
∫
C

f ′(z)
f(z)

dz by using Augument principle where C is a simple closed curve C

and f(z) = z5 - 8z2i + 2z - 3 + 5i. [16]

6. Show that
2π∫
0

dθ
a+b sin θ

=
2π∫
0

dθ
a+b cosθ

= 2π√
a2−b2 , a > b > 0 using reside theorem. [16]

7. (a) Expand f(z) = z−1
z2

in a Taylor’s series in power of (z - 1) and determine the
region of convergence.

(b) Determine the poles of the function f(z) = ez

z2+π2 [8+8]

8. (a) Prove that the real part of the principal value of ilog (1+i) is e−
π2

8 cos
(
π
4

log 2
)

(b) If tan( x + iy) = sin (A +iB). Prove that sin 2x
sinh 2y

= TanA
TanhB

[8+8]

? ? ? ? ?
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1. (a) Prove that the transformation w = 1
z

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]

2. (a) Expand f(z) = z−1
z2

in a Taylor’s series in power of (z - 1) and determine the
region of convergence.

(b) Determine the poles of the function f(z) = ez

z2+π2 [8+8]

3. Show that
2π∫
0

dθ
a+b sin θ

=
2π∫
0

dθ
a+b cosθ

= 2π√
a2−b2 , a > b > 0 using reside theorem. [16]

4. (a) Evaluate
2+i∫
1−i

(2x + iy + 1)dz along the two paths :

i. x = t+1, y = 2t2-1

ii. the straight line joining (1-i) and (2+i) .

(b) Use Cauchys integral formula to calculate :∫
C

e−z

(z+1)
dz where C is the circle |z| = 2 [10+6]

5. (a) Prove that the real part of the principal value of ilog (1+i) is e−
π2

8 cos
(
π
4

log 2
)

(b) If tan( x + iy) = sin (A +iB). Prove that sin 2x
sinh 2y

= TanA
TanhB

[8+8]

6. (a) Prove that the function f(z) =
√

|xy| is not analytic at the origin even though
the C - R equations are satisfied there at.

(b) Find the analytic function whose real part is y / (x2 + y2). [8+8]

7. (a) Express f(x) = 5x3 + x in terms of Legendre’s polynomials .

(b) Prove that
1∫
− 1

xmPn(x)dx = 0 , if m, n are positive integers and m < n. [8+8]

8. Evaluate
∫
C

f ′(z)
f(z)

dz by using Augument principle where C is a simple closed curve C

and f(z) = z5 - 8z2i + 2z - 3 + 5i. [16]
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1. (a) Evaluate
2+i∫
1−i

(2x + iy + 1)dz along the two paths :

i. x = t+1, y = 2t2-1

ii. the straight line joining (1-i) and (2+i) .

(b) Use Cauchys integral formula to calculate :∫
C

e−z

(z+1)
dz where C is the circle |z| = 2 [10+6]

2. Evaluate
∫
C

f ′(z)
f(z)

dz by using Augument principle where C is a simple closed curve C

and f(z) = z5 - 8z2i + 2z - 3 + 5i. [16]

3. (a) Prove that the real part of the principal value of ilog (1+i) is e−
π2

8 cos
(
π
4

log 2
)

(b) If tan( x + iy) = sin (A +iB). Prove that sin 2x
sinh 2y

= TanA
TanhB

[8+8]

4. (a) Prove that the function f(z) =
√

|xy| is not analytic at the origin even though
the C - R equations are satisfied there at.

(b) Find the analytic function whose real part is y / (x2 + y2). [8+8]

5. (a) Expand f(z) = z−1
z2

in a Taylor’s series in power of (z - 1) and determine the
region of convergence.

(b) Determine the poles of the function f(z) = ez

z2+π2 [8+8]

6. (a) Express f(x) = 5x3 + x in terms of Legendre’s polynomials .

(b) Prove that
1∫
− 1

xmPn(x)dx = 0 , if m, n are positive integers and m < n. [8+8]

7. (a) Prove that the transformation w = 1
z

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]

8. Show that
2π∫
0

dθ
a+b sin θ

=
2π∫
0

dθ
a+b cosθ

= 2π√
a2−b2 , a > b > 0 using reside theorem. [16]

? ? ? ? ?
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