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Note : This paper is of thirty (30) marks containing three 

(03) sections A, B and C. Learners are required to 

attempt the questions contained in these sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= rhl ¼30½ vadksa dk gS tks rhu ¼03½ [k.Mksa 

^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks bu 

[k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa ds 

mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‘A’ contains four (04) long answer type 

questions of seven and half 1
2

7  marks each. 

Learners are required to answer two (02) questions 

only. 

uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s lkr 1
2

7  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 
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1. Show that the function :  

sin .cosh 2 cos .sinhu x y x y 2 2 4x y xy  

is a harmonic function and determine the 

corresponding analytic function ( )f z u iv .  

n’kkbZ;s fd Qyu % 

sin .cosh 2 cos .sinhu x y x y 2 2 4x y xy  

,d gkeksZfud Qyu gS vkSj blds laxr~ fo’ysf”kd Qyu 

fu/kkZfjr dhft,A  

2. Show that the resultant (or product) of two bilinear 

transformation is a bilinear transformation.   

n’kkbZ;s fd nks f}jSf[kd :ikUrj.kksa dk ifj.kkeh ¼;k xq.ku½ 

,d f}jSf[kd :ikUrj.k gSA  

3. Evaluate :  

2 20 sin

a d

a
  

where a > 0. 

eku Kkr dhft, % 

2 20 sin

a d

a
 

tgk¡ 0a  fn;k gSA  

4. If f (z) is analytic within and on a closed contour C and 

if ‘a’ is any point within ‘C’, then show that :  

C

1 ( )
( )

2 ( )

f z
f a dz

i z a
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;fn ( )f z  ,d lao`r dUVwj C  ds vUnj rFkk Åij 

fo’ysf”kd Qyu gks rFkk ‘a’ oØ ‘C’ ds vUnj ,d fcUnq 

gks] rks n’kkbZ;s fd % 

C

1 ( )
( )

2 ( )

f z
f a dz

i z a
  

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‘B’ contains eight (08) short answer type 

questions of two and half 1
2

2  marks each. 

Learners are required to answer four (04) questions 

only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, <kbZ 1
2

2  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. If  

2 2( ) ( 4 )u v x y x xy y   

and ( )f z u iv  is an analytic function of 

,z x iy  find f (z) in terms of z.  

;fn %  

2 2( ) ( 4 )u v x y x xy y  

vkSj Qyu ( )f z u iv ] fo’ysf”kd Qyu gSa] rks z ds 

inksa esa Qyu ( )f z  dk eku Kkr dhft,A  
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2. Prove that an analytic function with constant real part 

of constant.  

n’kkZb;s fd ,d fu;r okLrfod Hkkx okyk fo’ysf”kd Qyu 

dk eku fu;r gSA  

3. Using Cauchy’s integral formula, calculate 

C ( )

dz

z z i
, where C is 3 1z i .  

dkS’kh lekdyu lw= dk mi;ksx djrs gq, 
C ( )

dz

z z i
 

dh x.kuk dhft,] tgk¡ C 3 1z i  dks n’kkZrk gSA  

4. Write a short note on analytic continuation.  

fo’ysf”kr lkarR; ij ,d lw{e fVIi.kh fyf[k,A  

5. Find the bilinear transformation which maps the points 

0, 1,z  into the points 1, 2 ,w i i  

respectively.    

f}jSf[kd :ikUrj.k dk ekUk Kkr dhft, tks fcUnqvksa 

0, 1,z  dks Øe’k % 1, 2 ,w i i  esa izfrfpf=r 

djrk gSA  

6. Find residues of 
2

1

( 3)

z

z z
.  

2

1

( 3)

z

z z
 ds vo’ks”kksa dk eku Kkr dhft,A  
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7. Prove that :       
20 21

dx

x
  

fl) dhft, fd %     
20 21

dx

x
 

8. Find the radius of convergence of the power series :  

0

( )
2 1

n

n

z
f z   

and prove that (2 ) ( ) 2 0z f z  as 2z .  

?kkr Js.kh %  

0

( )
2 1

n

n

z
f z  

ds vfHklkfjr f=T;k dk eku crkb;s rFkk fl) dhft, fd 

(2 ) ( ) 2 0z f z  tc 2z A 

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section ‘C’ contains ten (10) objective type 

questions of half 1
2

 mark each. All the questions 

of this section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk 1
2

 vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Fill in the blanks : 

fjDr LFkkuksa dh iwfrZ dhft, % 

1. An analytic function with constant modulus is .......... 

,d fu;r fo’ysf”kd Qyu dk ekikad gksxk 
-----------------
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2. For any two complex numbers 1 2,z z , 1 2z z   

is ..........  

fdlh Hkh nks lfEeJ la[;kvksa 1 2,z z  ds fy;s 1 2z z  dk 

eku gksxk 
-----------------

 

3. Under the mapping 2w z i , the image of the 

line x = 1 is ...........   

izfrfp=.k 2w z i  ds vUrxZr] js[kk 1x  dk 

izfrfcEc gksxk 
-----------------

 

4. The points where ( ) 0f z  or  are called ........ 

points.  

os fcUnq tgk¡ ( ) 0f z  ;k  gksrk gS] 
------------

 fcUnq 

dgykrk gSA  

5. Residue of 
2

2 2( 1)

z

z
 at z i  is ....... 

fcUnq z i  ij 
2

2 2( 1)

z

z
 dk vo’ks”k gksxk 

-----------------
A 

Write T for True or F for False statements :  

lR; dFkuksa ds fy;s T vFkok vlR; dFkuksa ds fy;s F fyf[k, %  

6. 
1

( ) sinf z
z

 has an isolated essential singularity at 

 z = 0.  

Qyu 
1

( ) sinf z
z
 dh rVLFk ewyHkwr foy{k.krk fcUnq 

0z  ij gSA  
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7. A pole of order one is a simple pole.  

Øe ,d dk /kqzo] ,d lk/kkj.k /kqzo gksrk gSA  

8. 2w z  is a bilinear transformation.  

2w z  ,d f}jS[kh; :ikUrj.k gSA  

9. The radius of convergence of the series !2n nz  is ‘O’.  

Js.kh !2n nz  ds vfHklj.k dh f=T;k ^O* gSA  

10. The function ( )f z  defined by  
3

6 2

( )
( ) ,

x y y ix
f z

x y
 

where 0z  and f (0) = 0 is not differentiable at z = 0. 

Qyu 
3

6 2

( )
( )

x y y ix
f z

x y
 }kjk ifjHkkf”kr gS] tgk¡ 

0z  vkSj (0) 0,f  fcUnq 0z  ij vodyuh; ugha 

gSA  
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