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MT-08 

December - Examination 2025 

B.A./B. Sc. (Part-II) Examination 

MATHEMATICS 

COMPLEX ANALYSIS  

Paper : MT-08 
 [Time: 3 Hours ]                   [Maximum Marks: 47]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. Use of non-programmable scientific calculator is allowed in this paper. 

funsZ’k funsZ’k funsZ’k funsZ’k     %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
   mŸkj nhft,A bl iz’u&i= esa ukWu&izksxzkescy lkbafVfQd dSYkdqysVj ds mi;ksx dh vuqefr gSA    

 

 Section-A 7××××1====7 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word, one 

   sentence or maximum up to 30 words. Each question carries 1 marks. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k  %& lHkh lHkh lHkh lHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre                
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 1111 vad dk gSA 

1. (i) Represent complex number 2 + 2√3 i in polar form.   

  lfEeJ la[;k 2 + 2√3 i dks /kqzoh; :i esa O;Dr dhft,A  

 (ii) Write formula for radius R of convergence of a power series ∑ anzn.  

  ?kkr Js.kh ∑ anzn dh vfHklj.k f=T;k R Kkr djus ds fy, lw= fyf[k,A   

 (iii) Write necessary condition for a conformal mapping representation.   

  vuqdks.k izfrfp=.k ds fu:i.k ds fy, vko’;d izfrcU/k fyf[k,A   

 (iv) Prove that function u = cos x.cosh y is harmonic.   

  fl) dhft, fd Qyu u = cos x.cosh y izlaoknh gSA   

 (v) State the Cauchy’s Inequality.   

  dkW’kh vlfedk dk dFku dhft,A   

 (vi) Define Contour.   

  daVwj dks ifjHkkf"kr dhft;sA   

 (vii) Find the residue of the function  

 �
z� = 
z2


z � 1�
z � 2�
z � 3�
 at z = 1  

 

  Qyu �
z�= 
z2


z � 1�
z � 2�
z � 3�
 dk z = 1 ij vo’ks"k Kkr dhft,A  
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 Section-B 4××××5====20 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  5 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq¼y?kq¼y?kq¼y?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k  %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 5555 vad dk gSA 

2. Show that function �
z� = u + iv, where -   

�
z� = 
x3 
1 + i� � y3 
1 � i�

x2 + y2 , 
z � 0�, f 
0� = 0   

is continuous at origin and satisfies Cauchy - Riemann equations at origin but f '(z) 

is not exists at origin. 

 

 n’kkZb, fd Qyu �
z� � u + iv,  tgk¡ &  

�
z� � 
x3 
1 + i� � y3 
1 � i�

x2 + y2 , 
z � 0�, f 
0� = 0  

ewy fcUnq ij larr gS rFkk ewy fcUnq ij dks’kh & jheku lehdj.k lUrq"V gksrs gaSA ;|fi 

f '(z) dk vfLrRo ewy fcUnq ij ugha gSA 

 

3. Prove that -  

  lim
z → i

3z4 ���� 2z3 ++++ 8z2 ���� 2z ++++ 5  

z ���� i
 = 4 + 4i  

 

 fl) dhft, fd &  

  lim
z → i

3z4 ����  2z3 ++++ 8z2 ���� 2z ++++ 5  

z ���� i
 = 4 + 4i  

 

4. State and prove Cauchy integral theorem.   

 dks’kh lekdyu izes; dks dFku dj fl) dhft,A   

5. Find corresponding area of infinite strip 
�

�
< y <

�

 
  under the transformation w =

1

z
.   

 :ikUrj w =
1

z
 ds vUrxZr vuUr iÍh �

�
< y <

�

 
 dk w- lery esa leorhZ {ks= Kkr 

dhft,A 

 

6. State and prove Morera’s theorem.    

 eksjsjk izes; dks dFku dj fl) dhft,A   
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7. Describe singularities of function �
z� =
�

"
#$%��
 and expand function for                        

0 < |z| < 2π. 

  

 Qyu �
z� =
�

"
#$%��
 dh fofp=rkvksa dh foospuk djrs gq, 0 < |z| < 2π ds fy, Qyu 

dk izlkj dhft,A  

 

8. Evaluate -  

  &
'()

'* + ,-.*)
, 
a > 0�

0

1
  

  

 eku Kkr dhft, & 

  &
'()

'* + ,-.*)
, 
a > 0�

0

1
  

 

9. Prove by line integral -  

   &
x sin πx

x2 +  2x + 5
 dx = � πe�2π∞

�∞
  

  

 ifjjs[kk lekdyu ls fl) dhft, fd & 

  &
x sin πx

x2 +  2x + 5
 dx = � πe�2π∞

�∞
 

 

 Section-C 2××××10====20 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                         

   500 words. Each question carries  10 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ¼nh?kZ¼nh?kZ¼nh?kZ    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k  %& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 500500500500 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 11110000 vad dk gSA 

10. Prove that the derivatives of an analytic function is itself an analytic function.   

 fdlh oS’ysf"kd Qyu dk vodyu ,oa oS’ysf"kd Qyu gksrk gSA   

11. Obtain expansion for function �
z�=
1

z2 �3z + 2
 which are valid, for the regions.    

 (i)  |z| < 1     

(ii)  1< |z| < 2     

(iii)  |z| > 2 

 

 fuEu {ks= esa Qyu �
z�=
1

z2 � 3z + 2
 dk izlkj Kkr djks &  

 (i)  |z| < 1     

(ii)  1< |z| < 2     

(iii) |z| > 2 
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12. State and prove fundamental theorem of integral calculus.   

 lekdyu ds ewy izes; dk dFku dj fl) dhft,A   

13. Explain the following -   

 (i) Analytic continuation along a chain of domains    

 (ii) Analytic continuation by a power series   

 (iii) Direct analytic continuation   

 fuEu dks le>kb, &   

 (i) izkarksa dh J`a[kyk ds vuqfn’k fo’ysf"kd lkarR;   

 (ii) ?kkr Js.kh }kjk fo’ysf"kd lkarR;   

 (iii) lh/kk fo’ysf"kd lkarR;    

 

----------------------------- 


