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Complex Analysis & Laplace      
Transformation : EMT-15 

Y…SÔ]ÁX  f 50 (Full Marks : 50)  
]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% (Weightage of Marks : 30%) 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for precise and correct 

answer. Marks will be deducted for spelling mistakes, 
untidiness and illegible handwriting. The figures in the 

margin indicate full marks. 
 

◊[˝\ˆÁG — Eı 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1. a) ◊TˆX◊ªRÙO Y“Vw¯ ◊[˝≥V« )( 1zA , )( 2zB  A[˝e )( 3zC  GÁ]› 

[˝ „w¯Ã[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X*ı 5 

 b) _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ ◊[˝„_Á] Y“◊y‘Ã^Á •ÁÃ[˝Á ◊X∂oˆ◊_◊FTˆ 

%„Yl˘Eı ◊XSÔÃ^ EıÃ[˝”X :ı 
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2. a) ^FX iqpiyx +=+− )(tan 1  Â^FÁ„X x, y, p A[˝e 

q [˝Áÿôˆ[˝ A[˝e iiyxz ±≠+= )( , ÂVFÁX Â^ 

12cot222 =++ pxyx . 5 

 b) _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆÃ[˝ Y“◊y‘Ã^ÁÃ[˝ aÁc˜Á„^Ó a]ÁW˝ÁX EıÃ[˝”X : 

  ttyty 8)(2)( =′+′′ , 0)0()0( =′= yy . 5 

3. a) 223 33)1( yxyxu +−−=  c˜„_ v ◊XSÔÃ^ EıÃ[˝”X 

^Á„Tˆ , ivu +  , iyx + -AÃ[˝ AEı◊ªRÙO %„Yl˘Eı c˜Ã^* 5 

 b) EıX\ˆ◊_=`X =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó ÂVFÁX Â^ 

  ]2cos22sin[
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4. a) AEı◊ªRÙO ◊•ÍÃ[˝◊FEı Ã[˝÷YÁ‹ôˆÃ[˝ )(zf=ω  ◊XSÔÃ^ EıÃ[˝”X ^Á 

1,0,∞=z  ◊[˝≥V«m◊_„Eı ^UÁy‘„] ∞= ,1,0ω

◊[˝≥V«m◊_„Tˆ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝* %Á„Ã[˝Á ÂVFÁX Â^, Ac˜O 

Ã[˝÷YÁ‹ôˆÃ[˝◊ªRÙO ı 

i)  [˝Áÿôˆ[˝ %l˘ 0=zIm  ÂEı 0=ωIm  ÂTˆ 

Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝; 

ii)  >W[˝Ô %W˝ÔTˆ_ 0>zIm  ÂEı 0>ωIm ÂTˆ 

Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝; 

iii)  ◊X∂oˆ %W˝ÔTˆ_ 0<zIm  ÂEı 0<ωIm  ÂTˆ 

Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝* 6 
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 b) ]„X EıÃ[˝”X ivuzf +=)(  %„Yl˘Eı◊ªRÙO D Âl˘‰y 

◊[˝‰`¿bS„^ÁGÓ A[˝e |)(| zf  AEı◊ªRÙO W˝–”[˝Eı* ÂVFÁX Â^ 

D Âl˘‰y )(zf  %„Yl˘Eı◊ªRÙO W˝–”[˝Eı* 4 

◊[˝\ˆÁG — Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5. ]ÁX ◊XSÔÃ^ EıÃ[˝”X 
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6. _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ aÁc˜Á„^Ó ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 ∫
t

t
t

t

0

dsin . 6  

7. _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆÃ[˝ Y“◊y‘Ã^ÁÃ[˝ aÁc˜Á„^Ó a]ÁW˝ÁX EıÃ[˝”X : 

 tetytyty =+′+′′ )(2)(3)( , 0)0()0( =′= yy . 6 

8. L◊ªRÙO_ %„Yl˘„EıÃ[˝ %‹ôˆÃ[˝Eı_X-Â^ÁGÓTˆÁÃ[˝ Y^ÔÁä `Tˆ¤ ◊[˝[˝ Tˆ 

EıÃ[˝”X A[˝e Y“]ÁS EıÃ[˝”X* 6 

9. a]ÁW˝ÁX EıÃ[˝”X : izz 21|| +=− , Â^FÁ„X iyxz +=      

(x, y [˝Áÿôˆ[˝)* 6 

10. Milne-Thomson Yà˘◊Tˆ„Tˆ AEı◊ªRÙO ◊[˝‰`¿bS„^ÁGÓ %„Yl˘Eı 

),(),()( yxivyxuzf += ◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X 

yyxyxu 344),( 22 +−= . 6 

◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11. })({ tfL ′  ◊XSÔÃ^ EıÃ[˝”X ^FX 2)( ttf = . 3 

12. )(})({1 tfsfL =−  c˜„_ ÂVFÁX Â^ 
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13. EıX\ˆ◊_=`X =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e Y“]ÁS EıÃ[˝”X* 3 

14. a]ÁW˝ÁX EıÃ[˝”X : tyy =+′′ , 1)0( =y , 2)0( −=′y . 3 

15. a]ÁW˝ÁX EıÃ[˝”X : ie z =+12 . 3 

16. Y“]ÁS EıÃ[˝”X Â^ 4||)( zzf =  %„Yl˘Eı◊ªRÙO z = 0 ◊[˝≥V«„Tˆ 

%‹ôˆÃ[˝Eı_X„^ÁGÓ ◊Eı‹ô«ˆ ◊[˝‰`¿bS„^ÁGÓ XÃ^* 3 

17. AEı◊ªRÙO ◊•-ÈÃ[˝◊FEı Ã[˝÷YÁ‹ôˆÃ[˝ ◊XSÔÃ^ EıÃ[˝”X ^Á 0=z , i− , 1−

◊[˝≥V«m◊_„Eı 0,1,i=ω  ◊[˝≥V«„Tˆ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝* 3 

18. 
4
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zω  Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ %◊[˝ªJÙ_ ◊[˝≥V«m◊_ ◊XSÔÃ^ EıÃ[˝”X* 3 
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English Version 
 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) Find the equation of a circle passing 
through three given points )( 1zA , )( 2zB  

and )( 3zC .  5 

 b) Using inverse Laplace Transform, find the 
following function : 

  
)2()1(
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2. a) If iqpiyx +=+− )(tan 1  where x, y, p, q are 

real and iiyxz ±≠+= )( , then show that 

12cot222 =++ pxyx . 5 

 b) Using Laplace transform method solve 
ttyty 8)(2)( =′+′′ , 0)0()0( =′= yy . 5 

3. a) If 223 33)1( yxyxu +−−= , determine v so 

that ivu +   is a function of iyx + . 5 

 b) Using convolution theorem show that 

]2cos22sin[
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4. a) Find the bilinear transformation )(zf=ω  

which transforms the points 1,0,∞=z  into 

the points ∞= ,1,0ω   respectively. Show 
also that this maps  

i)  the real axis 0=zIm   into 0=ωIm ; 

ii)  the upper half plane 0>zIm  into 

0>ωIm ; 

iii)  the lower half plane 0<zIm  into 

0<ωIm . 6 

 b) Let ivuzf +=)(  be analytic in a domain D 

and |)(| zf  is equal to constant in D. Show 

that )(zf  is constant in D. 4 

Group – B 
   Answer any three questions. 6 × 3 = 18 

5. Evaluate 
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6. Find the value of ∫
t

t
t

t

0

dsin  by Laplace transform.  

  6  

7. Using Laplace transform, determine the solution 

of tetytyty =+′+′′ )(2)(3)( , 0)0()0( =′= yy . 6 

8. State and prove the sufficient condition for 
differentiability of a complex function. 6 
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9. Solve : izz 21|| +=− ,  where iyxz +=  ( x, y are 
real). 6 

10. Using Milne-Thomson method find an analytic 
function ),(),()( yxivyxuzf += , where 

yyxyxu 344),( 22 +−= . 6 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Find })({ tfL ′   when 2)( ttf = . 3 

12. If )(})({1 tfsfL =− , then show that 
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13. State and prove convolution theorem. 3 

14. Solve : tyy =+′′ , 1)0( =y , 2)0( −=′y . 3 

15. Solve : ie z =+12 . 3 

16. Prove that 4||)( zzf =  is differentiable but not 
analytic at z = 0. 3 

17. Find the bilinear transformation which maps 
0=z , i− , 1−  into 0,1,i=ω . 3 

18. Find invariant points of the transformation 
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