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Bachelor of Science (BSC–12/16) 

Third Year, Examination, 2018 

Time : 3 Hours   Max. Marks : 40 

Note : This paper is of forty (40) 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= pkyhl ¼40½ 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 nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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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 ukS (9
1

2
) vad fu/kkZfjr gSaA 

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

gSaA 

1. Find the ortho-centre of the triangle whose vertices are 

1 2 3
, , .z z z    

f=Hkqt dk yEc&dsUnz Kkr dhft, ftlds ‘kh”kZ fcUnq 

1 2 3
, ,z z z  gSaA  

2. Show that 1 2

1 2

1
1

z z

z z





 if 

1
1z   and 

2
1z  .  

n’kkZb, 1 2

1 2

1
1

z z

z z





 ;fn 

1
1z   rFkk 

2
1z  A 

3. By transformation 2
,w z  show that circle 

,z a c   (a, c being real) in the z-plane corresponds 

to the limacons in the w-plane.  

n’kkZb;s fd izfrfp=.k 2
w z  ds }kjk z-ry eas o`Ÿk 

z a c   ¼a o c okLrfod la[;k½ w-ry eas fyekdksUl 

fu:fir gksxkA 
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4. State and prove Morera‟s theorem.  

eksjsjk izes; dks ifjHkkf”kr djrs gq, fl) dhft,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 four (04) 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, pkj ¼04½ vad fu/kkZfjr gSaA 

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

gSaA 

1. Show that the function u = cos x cosh y is harmonic 

and find its harmonic conjugate.  

n’kkZb;s fd Qyu u = cos x cosh y gkjeksfud gS rFkk 

bldk gkjeksfud O;qRØe Kkr dhft,A   

2. Discuss the transformation ( )w f z , where symbols 

have their usual meaning.  

izfrfp=.k ( )w f z  dh O;k[;k dhft,] tgk¡ ladsrdksa dk 

lkekU; vFkZ gSA 

3. Evaluate the integral 
1

2

0

i

z d z


 .  

lekdy 
1

2

0

i

z d z


  dk eku Kkr dhft,A  
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4. Prove that : 

2
C

1 ( )
( )

2 ( )

f z
f a d z

i z a
 

 
  

where symbols have their usual meaning.   

fl) dhft, % 

2
C

1 ( )
( )

2 ( )

f z
f a d z

i z a
 

 
  

tgk¡ ladsrdksa dk lkekU; vFkZ gSA  

5. Expand : 

2

3
( )

( 2 )

z
f z

z z z




 
  

in powers of z, where 1 2z  .  

2

3
( )

( 2 )

z
f z

z z z




 
 dks z ds ?kkrksa esa foLrkfjr dhft,] 

tgk¡ ij 1 2z  A 

6. Find the residue of 
3

2
1

z

z 
 at .z     

3

2
1

z

z 
 dk z    dk vo’ks”k izkIr dhft,A  

7. Show that the series : 

1

0
2

n

n

n

z






  and 
1

0

( )

( 2 1)

n

n

n

z i









   

are analytic continuation of each other.  
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n’kkZb;s fd Jsf.k;k¡ % 

1

0
2

n

n

n

z






  vkSj 
1

0

( )

( 2 1)

n

n

n

z i









  

,d&nwljs dk fo’ysf”kd lkarR; gSaA  

8. State and prove Residues theorem.  

vo’ks”k izes; dks ifjHkkf”kr o fl) dhft,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. 
1 2

z z   .............. 

2. 
1

1

z

z





const and amp 

1

1

z

z

 
 

 

= const are ............ 

circles.   

1

1

z

z





 const rFkk amp 

1

1

z

z

 
 

 

= const 
--------------

 o`Ÿk gS aA  
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3. arg (z) + arg ( )z  = ........... . 

4. Equation 
z p

k
z q





 represents a line if k = ............ . 

lehdj.k 
z p

k
z q





 ,d js[kk dks fu:fir djrk gS ;fn 

k = 
------------------

A 

5. Residue of f (z) at the simple pole z = a is .............. . 

Qyu f (z) dk lkekU; iksy z = a ij vo’ks”k 
-----------------

 gksxkA 

6. 
2 2

z z

x y

 
 

 
 ............. 

7. The transformation ,
a z b

w
c z d





 where 0 ,a d c d   

0c   represents a ............... transformation.   

izfrfp=.k ,
a z b

w
c z d




  

tgk¡

 
0 ,a d c d   0c   ,d 

-----------------
 izfrfp=.k dks n’kkZrk gSA  

8. If (c o s s in )z r i     represents a complex number, 

then the value of  which satisfies the above equation 

and lies between – and  is called .............. . 

;fn (c o s s in )z r i     ,d lfefJr la[;k fu:fir 

djrk gS] rc  dk eku tks mi;qZDr lehdj.k dks larq”V 

djrk gks ftldk eku –  rFkk  ds chp gks] mls 
-----------------

 

dgrs gSaA  
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9. Equation : 

1

1

z

z





 const. 

represents a .............. . 

lehdj.k % 

1

1

z

z





 const. 

,d 
--------------------

 dks fu:fir djrk gSA  

10. 2 I ( )
m

z z z   .............  
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