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1.a)  Evaluate 
1 4

2
0 1

x dx
x−

∫  using Beta and Gamma functions.  

   b)  Prove that β (m, n) = 
)(
)()(

nm
nm

+Γ
ΓΓ .       [16] 

 
2.a)  Express interms of Legendre polynomial. 3 22 3x x x− + + 2

   b)  Prove that )()]([ 1 xJxxJx
dx
d

n
n

n
n

+
−− −= .      [16] 

  
3.a)  Find an analytic function whose real part is (x Sin y – y Cos y). xe−

   b)  Find all solutions of 1co .        [16] s
2

z =

 

4.a)  Evaluate 
(1,1)

2 2

(0,0)

[( 2 ) ( )]x xy i y x dz+ + −∫  along y = . 
2x

   b)  Evaluate 3( 1)z
C

dz
e z −∫  where 2z = .        [16] 

 
5. State and prove Laurent’s theorem.       [16] 
 

6.a)  Find the poles and the corresponding residues of 
2

2( )
6

Sin z

z π
−

. 

   b)  Evaluate
2

0

cos 2
(5 4 )

d
Cos

π θ θ
θ+∫ .         [16] 

 

7.a)  Evaluate 4
0 (1 )

dx
x

∞

+∫ .   

b)  Use Rouche’s theorem to show that the equation  = 0has one root in the disc 1155 ++ zz z  
< 3/2 and four roots in 3/2 < z  < 2.       [16] 

 
8.a) Find the image of the rectangular region -1≤  x ≤  3, - π  ≤  y ≤ π  under the transformation 

w = . 
ze

   b)  Find the bilinear transformation which maps the points∞ , i, 0 of z-plane to 0, i, ∞  in w 
plane.           [16] 
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1.a)  Find an analytic function whose real part is (x Sin y – y Cos y). xe−

   b)  Find all solutions of 1cos
2

z = .        [16] 

 

2.a)  Evaluate 
(1,1)

2 2

(0,0)

[( 2 ) ( )]x xy i y x dz+ + −∫  along y = . 
2x

   b)  Evaluate 3( 1)z
C

dz
e z −∫  where 2z = .        [16] 

 
3. State and prove Laurent’s theorem.       [16] 
 

4.a)  Find the poles and the corresponding residues of 
2

2( )
6

Sin z

z π
−

. 

   b)  Evaluate
2

0

cos 2
(5 4 )

d
Cos

π θ θ
θ+∫ .         [16] 

 

5.a)  Evaluate 4
0 (1 )

dx
x

∞

+∫ .   

b)  Use Rouche’s theorem to show that the equation  = 0has one root in the disc 1155 ++ zz z  
< 3/2 and four roots in 3/2 < z  < 2.       [16] 

 
6.a) Find the image of the rectangular region -1≤  x ≤  3, - π  ≤  y ≤ π  under the transformation 

w = . 
ze

   b)  Find the bilinear transformation which maps the points∞ , i, 0 of z-plane to 0, i, ∞  in w 
plane.           [16] 

 

7.a)  Evaluate 
1 4

2
0 1

x dx
x−

∫  using Beta and Gamma functions.  

   b)  Prove that β (m, n) = 
)(
)()(

nm
nm

+Γ
ΓΓ .       [16] 

 
8.a)  Express interms of Legendre polynomial. 3 22 3x x x− + + 2

   b)  Prove that )()]([ 1 xJxxJx
dx
d

n
n

n
n

+
−− −= .      [16] 
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1. State and prove Laurent’s theorem.       [16] 
 

2.a)  Find the poles and the corresponding residues of 
2

2( )
6

Sin z

z π
−

. 

   b)  Evaluate
2

0

cos 2
(5 4 )

d
Cos

π θ θ
θ+∫ .         [16] 

 

3.a)  Evaluate 4
0 (1 )

dx
x

∞

+∫ .   

b)  Use Rouche’s theorem to show that the equation  = 0has one root in the disc 1155 ++ zz z  
< 3/2 and four roots in 3/2 < z  < 2.       [16] 

 
4.a) Find the image of the rectangular region -1≤  x ≤  3, - π  ≤  y ≤ π  under the transformation 

w = . 
ze

   b)  Find the bilinear transformation which maps the points∞ , i, 0 of z-plane to 0, i, ∞  in w 
plane.           [16] 

 

5.a)  Evaluate 
1 4

2
0 1

x dx
x−

∫  using Beta and Gamma functions.  

   b)  Prove that β (m, n) = 
)(
)()(

nm
nm

+Γ
ΓΓ .       [16] 

 
6.a)  Express interms of Legendre polynomial. 3 22 3x x x− + + 2

   b)  Prove that )()]([ 1 xJxxJx
dx
d

n
n

n
n

+
−− −= .      [16] 

  
7.a)  Find an analytic function whose real part is (x Sin y – y Cos y). xe−

   b)  Find all solutions of 1co .        [16] s
2

z =

 

8.a)  Evaluate 
(1,1)

2 2

(0,0)

[( 2 ) ( )]x xy i y x dz+ + −∫  along y = . 
2x

   b)  Evaluate 3( 1)z
C

dz
e z −∫  where 2z = .        [16] 
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1.a)  Evaluate 4
0 (1 )

dx
x

∞

+∫ .   

b)  Use Rouche’s theorem to show that the equation  = 0has one root in the disc 1155 ++ zz z  
< 3/2 and four roots in 3/2 < z  < 2.       [16] 

 
2.a) Find the image of the rectangular region -1≤  x ≤  3, - π  ≤  y ≤ π  under the transformation 

w = . 
ze

   b)  Find the bilinear transformation which maps the points∞ , i, 0 of z-plane to 0, i, ∞  in w 
plane.           [16] 

 

3.a)  Evaluate 
1 4

2
0 1

x dx
x−

∫  using Beta and Gamma functions.  

   b)  Prove that β (m, n) = 
)(
)()(

nm
nm

+Γ
ΓΓ .       [16] 

 
4.a)  Express interms of Legendre polynomial. 3 22 3x x x− + + 2

   b)  Prove that )()]([ 1 xJxxJx
dx
d

n
n

n
n

+
−− −= .      [16] 

  
5.a)  Find an analytic function whose real part is (x Sin y – y Cos y). xe−

   b)  Find all solutions of 1co .        [16] s
2

z =

 

6.a)  Evaluate 
(1,1)

2 2

(0,0)

[( 2 ) ( )]x xy i y x dz+ + −∫  along y = . 
2x

   b)  Evaluate 3( 1)z
C

dz
e z −∫  where 2z = .        [16] 

 
7. State and prove Laurent’s theorem.       [16] 
 

8.a)  Find the poles and the corresponding residues of 
2

2( )
6

Sin z

z π
−

. 

   b)  Evaluate
2

0

cos 2
(5 4 )

d
Cos

π θ θ
θ+∫ .         [16] 
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