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Note :– This paper is of Thirty five (35) marks divided into

two (02) sections ‘A’ and ‘B’. Attempt the

questions contained in these sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on

th e given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.

 (35)  (02)

          





       


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Section–A

–

Long Answ er Type Questions

 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any tw o (02)

questions only.

(05) 

(9½)

(02) 

1. State and derive Cauchy-Riemann equations for analytic

functions.





2. Find the analytic function whose real part is x2 – y2.

       

x2 – y2 

3. Let f(z) be an analytic function of z in a region D of the

z-plane and let f(z) may be zero inside D. Then prove

that the mapping w  = f(z) may not be conformal at the

points of D.
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 f(z) z- D  z   

D f(z) 

w  = f(z) 

4. Derive Cauchy Integral Formula.



5. With the help of Calculus of residue, calculate the value

of 
0

sin x
dx

x



 .

   
0

sin x
dx

x



   



Section–B

–

Sh ort Answ er Type Questions

  4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

    (08)      

(04)

(04) 
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1. If z1 and z2 are two complex numbers, then prove that :

| z1 – z2 |  || z1 | – | z2 ||

z1z2

| z1 – z2 |  || z1 | – | z2 ||

2. Prove that an Analytic function with constant real part

is constant.

 


3. If f(z) = u + iv is an analytic function of z = x + iy,

prove that the families of curves u = c1, v = c2 are

orthogonal to each other.

f(z) = u + iv z = x + iy 
u = c1, v = c2


4. Consider the transformation w  = 
1

z
 and discuss this

inversion.

 w  = 
1

z
      


5. Find the radius of convergence of the Power series

2 1

( 1)
(2 1)!

nz
n

n






 ·


2 1

( 1)
(2 1)!

nz
n

n






   


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6. With the help of Cauchy Integral formula, derive an

expression for derivative.





7. Show that the function e z has an isolated essential

singularity at z = .

   e z  z =     



8. Determine the poles of the function :

2

( )
( 1)( 2)( 2)( 3)

z
f z

z z z z


   

and residues at each point.



2

( )
( 1)( 2)( 2)( 3)

z
f z

z z z z


   



**************


