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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

Yá˚V` Yy ( 15th Paper : Complex Analysis  
& Laplace Transformation ) 

a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours Full Marks : 50 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
( Weightage of Marks : 70% ) 

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 accuracy and relevance 

in the answer. Marks will be deducted for incorrect 
spelling, untidy work and illegible handwriting. 

The weightage for each question has been 
indicated in the margin. 

[˝Ó[˝c˜÷Tˆ Y“Tˆ›Eım◊_ aÁW˝ÁÃ[˝S %UÔ[˝c˜* 
Used symbols have their usual meaning. 

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

1* (Eı) ÂVFÁX Â^ %ÁÃ[˝Gg a]Tˆ„_ 21, zz  A[˝e 3z  L◊ªRÙO_ 

aeFÓÁ ◊TˆX◊ªRÙO AEı◊ªRÙO a][˝Áß ◊≈y\«ˆ„LÃ[˝ `›bÔ◊[˝≥V« yÃ^ 

a…◊ªJÙTˆ Eı„Ã[˝ ^◊V 

0133221
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1 =−−−++ zzzzzzzzz  c˜Ã^* 5 

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

tetytyty t sin)(5)(2)( −=+′+′′ , 

   0)0( =y , 1)0( =′y . 5  

2* (Eı) ^◊V )4)(( 22 yxyxyxvu ++−=−  A[˝e 

ivuzf +=)( AEı◊ªRÙO ◊[˝‰`¿bS„^ÁGÓ %„Yl˘Eı c˜Ã^ 

TˆÁc˜„_ )(zf  ◊XSÔÃ^ EıÃ[˝”X*   5 

 (F) EıX\ˆ◊_=`X =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó ÂVFÁX Â^  
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3* (Eı) AEı◊ªRÙO ◊•-ÈÃ[˝◊FEı Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ %W˝›„X ^◊V V«◊ªRÙO ◊\ˆ~ ◊\ˆ~ 

aa›] %◊[˝ªJÙ_ ◊[˝≥V« p, q c˜Ã^, Tˆ„[˝ ÂVFÁX Â^ 

Ã[˝÷YÁ‹ôˆÃ[˝◊ªRÙO„Eı ◊X‰ªJÙÃ[˝ %ÁEıÁ„Ã[˝ Â_FÁ ^ÁÃ^ 
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  Â^FÁ„X K AEı◊ªRÙO W˝–”[˝E ı 1,0≠ * 5 

 (F) ]„X EıÃ[˝”X %„Yl˘Eı )( tf ◊X∂oˆ◊_◊FTˆ Ã[˝÷„Y aep˚ÁTˆ 

%Á‰ªK : 
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⎨
⎧

>−
<<= 3,1

30,0)( tt
ttf  

  })({ tfL  ◊XSÔÃ^ EıÃ[˝”X* 5 
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4* (Eı) ]„X EıÃ[˝”X 

                  22

33

22

33

yx

yx
i

yx

yx

+

+
+

+

− , 0≠z  

                                 0,               z = 0 

  z = 0 ◊[˝≥V«„Tˆ f ( z ) %‹ôˆÃ[˝Eı_X„^ÁGÓ ◊EıXÁ ◊[˝ªJÙÁÃ[˝ 

EıÃ[˝”X* %Á[˝ÁÃ[˝ z = 0 ◊[˝≥V«„Tˆ Eı`›-Ã[˝›]ÁX a]›EıÃ[˝S•Ã^ 

◊aà˘ ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X*  5 

 (F) )(})({ sftfL =  c˜„_ Y“]ÁS EıÃ[˝”X Â^ 

)(
d
d)1(})({ sf
s

tftL n

nnn −= , n = 1, 2, 3, ... .  

   5 

◊[˝\ˆÁG — Fı 

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

5* AEı◊ªRÙO ◊•-ÈÃ[˝◊FEı Ã[˝÷YÁ‹ôˆÃ[˝ ◊XSÔÃ^ EıÃ[˝”X Â^◊ªRÙO 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    

i) z-Tˆ„_ [˝Áÿôˆ[˝ %l˘ 0Im =z  ÂEı ω-Tˆ„_   

0Im =ω ÂTˆ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝ ;   

ii) >W[˝Ô %W˝ÔTˆ_ 0Im >z  ÂEı >W[˝Ô %W˝ÔTˆ_   

0Im >ω ÂTˆ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝; 

iii) ◊X∂oˆ %W˝ÔTˆ_ 0Im <z  ÂEı ◊X∂oˆ %W˝ÔTˆ_    

0Im <ω ÂTˆ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝*  

6* ^◊V 1|)(cos| =+ iyx  c˜Ã^, Tˆ„[˝ ÂVFÁX Â^ 
22cos2cos =+ yhx . 

7* (Eı) ÂVFÁX Â^ 
z
z

z
lim

0→  -AÃ[˝ %◊ÿôˆ±ºˆ ÂXc˜O* 2 

 (F) Y“]ÁS EıÃ[˝”X Â^ V«◊ªRÙO a‹ôˆTˆ %„Yl˘„EıÃ[˝ ae„^ÁLEı 

%„Yl˘Eı AEı◊ªRÙO a‹ôˆTˆ %„Yl˘Eı* 4 

8* _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ aÁc˜Á„^Ó ◊X∂oˆ◊_◊FTˆ a]ÁEı_◊ªRÙO ◊XSÔÃ^ 

EıÃ[˝”X : 

 t
t

t d5sin

0
∫
∞

 

9* Y“]ÁS EıÃ[˝”X Â^ 

  
⎪⎭

⎪
⎬
⎫
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⎪
⎨
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+−

)52)(1(
35

2
1

sss
sL tetee ttt 2sin

2
32cos −− +−= .  

10* _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ aÁc˜Á„^Ó a]ÁW˝ÁX EıÃ[˝”X : 

 ttytyty sin)()(2)( =+′′−′′′ , 

 0)0()0()0( =′′=′= yyy . 

f ( z ) = 
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◊[˝\ˆÁG — Gı 

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

11* ÂVFÁX Â^ zezf =)(  %„Yl˘Eı◊ªRÙO L◊ªRÙO_ a]Tˆ„_ 

◊[˝‰`¿bS„^ÁGÓ XÃ^*   

12* Y“Vw¯ D Âl˘‰yÃ[˝ =YÃ[˝ f AEı◊ªRÙO ◊[˝‰`¿bS„^ÁGÓ %„Yl˘Eı 

A[˝e 0)( ≡′ zf  c˜„_ ÂVFÁX Â^ B Âl˘‰y ( D ) f AEı◊ªRÙO 

W˝–”[˝Eı %„Yl˘Eı c˜„[˝* 

13* a]ÁW˝ÁX EıÃ[˝”X : 44 )1()1( zz −=+ . 

14* ÂVFÁX Â^ )cossin(),( yyyxeyxu x −= −  AEı◊ªRÙO 

c˜Ã[˝Á±¡Eı %„Yl˘Eı* 

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

)(zf  ◊XSÔÃ^ EıÃ[˝”X ^FX )1(2),()(Re yxyxuzf −== .  

16* })({ tfL  ◊XSÔÃ^ EıÃ[˝”X ^FX 32 )1()( −= ttf . 

17* _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ Y“ÁU◊]Eı ªJÙ_X W˝]Ô A[˝e Âïı_ Y◊Ã[˝[˝Tˆ¤„XÃ[˝ 

W˝]Ô◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* 

18* })({ tfL  ◊XSÔÃ^ EıÃ[˝”X ^FX 
a

etf
at 1)( −= . 

 

 
 

 

 ( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Prove that the complex numbers 21, zz and 

3z  represent vertices of an equilateral 

triangle in Argand plane if 

0133221
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2
1 =−−−++ zzzzzzzzz . 5 

 b) Solve by Laplace transformation : 

tetytyty t sin)(5)(2)( −=+′+′′ , given that 

0)0( =y  and 1)0( =′y . 5  

2. a) Find an analytic function ivuzf +=)(  

where )4)(( 22 yxyxyxvu ++−=− . 5 

 b) Using convolution theorem, show that 

ttt
s

sL 2sin
4
12cos

2
1

)4( 22

21 +=
⎪⎭

⎪
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3. a) If p, q are two distinct finite fixed points of a 
bilinear transformation then show that      
the transformation can be written as 

⎟
⎠
⎞

⎜
⎝
⎛

−
−

=
−
−

qz
pzK

q
p

ω
ω , where )1,0(≠K is a 

constant. 5 

 b) The function )( tf  is defined as follows : 

  
⎩
⎨
⎧

>−
<<= 3,1

30,0)( tt
ttf  

  Find })({ tfL . 5 
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4. a) Let  
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− , 0≠z  

                                 0,               z = 0 
  Verify whether f ( z ) is differentiable at        

z = 0. Examine whether Cauchy-Riemann 
equations are satisfied at z = 0. 5 

 b) If )(})({ sftfL = , then prove that 

)(
d
d)1(})({ sf
s

tftL n

nnn −= , n = 1, 2, 3, ... .  

   5 
Group – B 

   Answer any three questions. 6 × 3 = 18 
5. Find a bilinear transformation which transforms 

the points 1,0,∞=z  into the points ∞= ,1,0ω . 
Show also that it transforms 
i) the real axis 0Im =z  into 0Im =ω ; 
ii) the upper half plane 0Im >z  into the 

upper half plane 0Im >ω ; 
iii) the lower half plane 0Im <z  into the lower 

half plane 0Im <ω .  
6. If 1|)(cos| =+ iyx , then show that 

22cos2cos =+ yhx . 

7. a) Prove that 
z
z

z
lim

0→  does not exist. 2 

 b) Prove that the composition of two 
continuous functions is continuous. 4 

8. Find the following integral by Laplace 
transformation : 

 t
t

t d5sin

0
∫
∞

 

9. Prove that  
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2
32cos −− +−= .  

10. Solve the following by Laplace transformation : 
 ttytyty sin)()(2)( =+′′−′′′ , 

 given that 0)0()0()0( =′′=′= yyy . 
Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Show that the function zezf =)(  is nowhere 
analytic in the complex plane. 

12. Let f be analytic in a domain D and 0)( ≡′ zf     
in D. Then show that f is a constant function. 

13. Solve : 44 )1()1( zz −=+ . 
14. Show that the function 

)cossin(),( yyyxeyxu x −= −  is harmonic. 

15. Find an analytic function )(zf  by                
Milne-Thomson method, given that 

)1(2),()(Re yxyxuzf −== . 

16. Find })({ tfL  if 32 )1()( −= ttf . 
17. State First shifting property and change of scale 

property of Laplace transformation. 

18. Find })({ tfL  when 
a

etf
at 1)( −= . 

    
 

f ( z ) = 


