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Answer any FIVE Questions
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? ? ? ? ?

1. (a) Evaluate
∫ 2π

0
Cos2θ

5+4Cosθ
dθ using residue theorem.

(b) Evaluate
∫∞
−∞

x2dx
(x2+1)(x2+4)

using residue theorem. [8+8]

2. (a) Find the image of 1< |z| <2 under the transformation w= 2iz+1.

(b) Find the bilinear transformation which maps the points (–1, i, 1+i ) onto the
points (0, 2i, 1-i). [8+8]

3. (a) State and derive Laurent’s series for an analytic function f (z).

(b) Expand 1
(z2−3z+2)

in the region.

i. 0 < | z – 1 | < 1

ii. 1 < | z | < 2. [8+8]

4. (a) Show that Jn−1 (x) + Jn+1(x) = 2n
x
Jn(x).

(b) Prove that J−1/2
(x) =

√
2
πx

cosx.

(c) Show that (n+1) Pn+1 (x) - (2n+1) x Pn(x) + n Pn−1 (x) = 0. [5+5+6]

5. Evaluate the following using β − Γ functions.

(a)
1∫
0

x7(1− x)5dx.

(b)
π/2∫
0

sin5 θ cos
7
2 θ dθ . [5+5+6]

6. (a) Evaluate
(1,1)∫
(0,0)

(z2 + 2z)dz along the closed path bounded by the curves y2=x,

y=x2.

(b) Evaluate
∫
C

(4−3z)dz
z(z−1)(z−2)

where C is the circle |z| = 3/2. using Cauchy’s integral

formula. [8+8]

7. (a) Find the poles and residues at each pole cot z cothz
z3

.

(b) Evaluate
∫
C

3 sin z.dz

(z2−π2

4
)

where C is |z| = π by residue theorem. [8+8]

8. (a) Derive Cauchy Riemann equations in polar coordinates.

(b) Prove that the function f(z) = z̄ is not analytic at any point.
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(c) Find the general and the principal values of (i) log e(1+
√

3i) (ii) log e(–1).
[5+5+6]

? ? ? ? ?
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1. (a) Find the image of 1< |z| <2 under the transformation w= 2iz+1.

(b) Find the bilinear transformation which maps the points (–1, i, 1+i ) onto the
points (0, 2i, 1-i). [8+8]

2. (a) Show that Jn−1 (x) + Jn+1(x) = 2n
x
Jn(x).

(b) Prove that J−1/2
(x) =

√
2
πx

cosx.

(c) Show that (n+1) Pn+1 (x) - (2n+1) x Pn(x) + n Pn−1 (x) = 0. [5+5+6]

3. (a) Find the poles and residues at each pole cot z cothz
z3

.

(b) Evaluate
∫
C

3 sin z.dz

(z2−π2

4
)

where C is |z| = π by residue theorem. [8+8]

4. (a) Derive Cauchy Riemann equations in polar coordinates.

(b) Prove that the function f(z) = z̄ is not analytic at any point.

(c) Find the general and the principal values of (i) log e(1+
√

3i) (ii) log e(–1).
[5+5+6]

5. (a) State and derive Laurent’s series for an analytic function f (z).

(b) Expand 1
(z2−3z+2)

in the region.

i. 0 < | z – 1 | < 1

ii. 1 < | z | < 2. [8+8]

6. Evaluate the following using β − Γ functions.

(a)
1∫
0

x7(1− x)5dx.

(b)
π/2∫
0

sin5 θ cos
7
2 θ dθ . [5+5+6]

7. (a) Evaluate
∫ 2π

0
Cos2θ

5+4Cosθ
dθ using residue theorem.

(b) Evaluate
∫∞
−∞

x2dx
(x2+1)(x2+4)

using residue theorem. [8+8]

8. (a) Evaluate
(1,1)∫
(0,0)

(z2 + 2z)dz along the closed path bounded by the curves y2=x,

y=x2.
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(b) Evaluate
∫
C

(4−3z)dz
z(z−1)(z−2)

where C is the circle |z| = 3/2. using Cauchy’s integral

formula. [8+8]

? ? ? ? ?
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1. (a) Show that Jn−1 (x) + Jn+1(x) = 2n
x
Jn(x).

(b) Prove that J−1/2
(x) =

√
2
πx

cosx.

(c) Show that (n+1) Pn+1 (x) - (2n+1) x Pn(x) + n Pn−1 (x) = 0. [5+5+6]

2. (a) Evaluate
∫ 2π

0
Cos2θ

5+4Cosθ
dθ using residue theorem.

(b) Evaluate
∫∞
−∞

x2dx
(x2+1)(x2+4)

using residue theorem. [8+8]

3. (a) Derive Cauchy Riemann equations in polar coordinates.

(b) Prove that the function f(z) = z̄ is not analytic at any point.

(c) Find the general and the principal values of (i) log e(1+
√

3i) (ii) log e(–1).
[5+5+6]

4. (a) Find the poles and residues at each pole cot z cothz
z3

.

(b) Evaluate
∫
C

3 sin z.dz

(z2−π2

4
)

where C is |z| = π by residue theorem. [8+8]

5. (a) Find the image of 1< |z| <2 under the transformation w= 2iz+1.

(b) Find the bilinear transformation which maps the points (–1, i, 1+i ) onto the
points (0, 2i, 1-i). [8+8]

6. (a) State and derive Laurent’s series for an analytic function f (z).

(b) Expand 1
(z2−3z+2)

in the region.

i. 0 < | z – 1 | < 1

ii. 1 < | z | < 2. [8+8]

7. Evaluate the following using β − Γ functions.

(a)
1∫
0

x7(1− x)5dx.

(b)
π/2∫
0

sin5 θ cos
7
2 θ dθ . [5+5+6]

8. (a) Evaluate
(1,1)∫
(0,0)

(z2 + 2z)dz along the closed path bounded by the curves y2=x,

y=x2.
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(b) Evaluate
∫
C

(4−3z)dz
z(z−1)(z−2)

where C is the circle |z| = 3/2. using Cauchy’s integral

formula. [8+8]

? ? ? ? ?
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1. Evaluate the following using β − Γ functions.

(a)
1∫
0

x7(1− x)5dx.

(b)
π/2∫
0

sin5 θ cos
7
2 θ dθ . [5+5+6]

2. (a) State and derive Laurent’s series for an analytic function f (z).

(b) Expand 1
(z2−3z+2)

in the region.

i. 0 < | z – 1 | < 1

ii. 1 < | z | < 2. [8+8]

3. (a) Evaluate
∫ 2π

0
Cos2θ

5+4Cosθ
dθ using residue theorem.

(b) Evaluate
∫∞
−∞

x2dx
(x2+1)(x2+4)

using residue theorem. [8+8]

4. (a) Show that Jn−1 (x) + Jn+1(x) = 2n
x
Jn(x).

(b) Prove that J−1/2
(x) =

√
2
πx

cosx.

(c) Show that (n+1) Pn+1 (x) - (2n+1) x Pn(x) + n Pn−1 (x) = 0. [5+5+6]

5. (a) Derive Cauchy Riemann equations in polar coordinates.

(b) Prove that the function f(z) = z̄ is not analytic at any point.

(c) Find the general and the principal values of (i) log e(1+
√

3i) (ii) log e(–1).
[5+5+6]

6. (a) Find the poles and residues at each pole cot z cothz
z3

.

(b) Evaluate
∫
C

3 sin z.dz

(z2−π2

4
)

where C is |z| = π by residue theorem. [8+8]

7. (a) Evaluate
(1,1)∫
(0,0)

(z2 + 2z)dz along the closed path bounded by the curves y2=x,

y=x2.

(b) Evaluate
∫
C

(4−3z)dz
z(z−1)(z−2)

where C is the circle |z| = 3/2. using Cauchy’s integral

formula. [8+8]

8. (a) Find the image of 1< |z| <2 under the transformation w= 2iz+1.
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(b) Find the bilinear transformation which maps the points (–1, i, 1+i ) onto the
points (0, 2i, 1-i). [8+8]

? ? ? ? ?
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