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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. 

◊[˝\ˆÁG - Eı  

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

1* (Eı) a]ÁW˝ÁX EıÃ[˝”X : izz 21|| +=− , Â^FÁ„X 

iyxz +=  (x, y [˝Áÿôˆ[˝)* 5 

(F) 30,0)( <<= ttf  
           3,1 ≥−= tt  

 c˜„_ _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆÃ[˝ })({ tfL  ◊XSÔÃ^ EıÃ[˝”X* 5 

2* (Eı) x [˝Áÿôˆ[˝ ]Á„XÃ[˝ c˜„_ ^◊V ⎟
⎠
⎞

⎜
⎝
⎛ θ+π=

24
tanLogx

 
c˜Ã^, 

Tˆ„[˝ ÂVFÁX Â^ ⎟
⎠
⎞

⎜
⎝
⎛ +π−=θ

24
tanLog xii . 5 

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

%„Yl˘Eı◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X : 5 
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ss
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3* (Eı) ^◊V )0,0(),(,)( 22

33

22

33
≠

+

+
+
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−
= yx

yx
yxi

yx
yxzf

 

               
)0,0(),(,0 == yx
 

  
c˜Ã^, Tˆ„[˝ ÂVFÁX Â^ z = 0 ◊[˝≥V«„Tˆ ÂEıÁ`›-Ã[˝›]ÁX 

a]›EıÃ[˝S ◊aà˘ c˜Ã^, ^◊VC )0(f ′ -AÃ[˝ ÂEıÁ„XÁ %◊ÿôˆ±ºˆ 

ÂXc˜O* 6 

 (F) _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆÃ[˝-AÃ[˝ EıX\ˆ◊_=`X =YYÁ„VÓÃ[˝ 

aÁc˜Á„^Ó ◊X∂oˆ◊_◊FTˆ _ÓÁY¿Áa ◊[˝„_Á] Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ ]ÁX 

◊XSÔÃ^ EıÃ[˝”X : 4 
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4* (Eı) AEı◊ªRÙO ◊[˝‰`¿bS„^ÁGÓ %„Yl˘Eı ivuzf +=)(  ◊XSÔÃ^ 

EıÃ[˝”X Â^FÁ„X )cossin(),( yyyxeyxu x −= − . 5 

 (F) _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆÃ[˝ Y“◊y‘Ã^ÁÃ[˝ aÁc˜Á„^Ó a]ÁW˝ÁX EıÃ[˝”X : 5 
  7)0(,0)0(,9)(4)( =′==+′′ yyttyty  
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◊[˝\ˆÁG - Fı  

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

5* ^FX ivuiyx +=+− )(tan 1
 Â^FÁ„X x, y, u, v [˝Áÿôˆ[˝, 

ÂVFÁX Â^ (i) 12cot222 =++ uxyx  A[˝e                    

(ii) vhyyx 2cot2122 =++ . 

6* )(zf AEı◊ªRÙO ◊[˝‰`¿bS„^ÁGÓ %„Yl˘Eı c˜„_ Y“]ÁS EıÃ[˝”X Â^ 
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7* ÂVFÁX Â^ ^◊V AEı◊ªRÙO ◊•-ÈÃ[˝◊FEı Ã[˝÷YÁ‹ôˆÃ[˝ T-AÃ[˝ •ÁÃ[˝Á 

21 =z , iz =2 , 23 −=z
 
^UÁy‘„] 11 =w ,  iw =2   

A[˝e 13 −=w  ÂTˆ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ c˜Ã^ TˆFX T-AÃ[˝ %ÁEıÁÃ[˝◊ªRÙO 

c˜„[˝
iz

izw
+
+

=
6

23 . 

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

◊XSÔÃ^ EıÃ[˝”X :ı ∫
t

t
t

t

0

dsin . 

9* )(})({ sftfL =  c˜„_ ÂVFÁX Â^ 

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

tftL n

n
nn −= , n = 1, 2, 3, ... . 

10* _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ Y“ÁU◊]Eı ªJÙ_X W˝]Ô ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e 

Y“]ÁS EıÃ[˝”X* 

◊[˝\ˆÁG - Gı  

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

11* ÂVFÁX Â^ a+“aÁ◊Ã[˝Tˆ Z-Tˆ„_ ªJÙÁÃ[˝◊ªRÙO ◊[˝≥V«Ã[˝ È•Tˆ %X«YÁTˆ 

Y“Vw¯ AEı◊ªRÙO ◊•-ÈÃ[˝◊FEı Ã[˝÷YÁ‹ôˆÃ[˝ 
dcz
bazw

+
+

= , 

0≠−bcad -AÃ[˝ %W˝›„X %◊[˝ªJÙ_ UÁ„Eı* 

12* a+“aÁ◊Ã[˝Tˆ Z-Tˆ„_ 0, ≠−
+
+

= bcad
dcz
bazw  ◊•-ÈÃ[˝◊FEı 

Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ ◊[˝YÃ[˝›Tˆ Ã[˝÷YÁ‹ôˆÃ[˝ ◊XSÔÃ^ EıÃ[˝”X* 

13* i
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 c˜„_ x A[˝e y-AÃ[˝ ]ÁX 

◊XSÔÃ^ EıÃ[˝”X* 

14* ÂVFÁX Â^ %ÁÃ[˝Gg a]Tˆ„_ zcos  %„Yl˘Eı◊ªRÙO a›]Á[˝à˘ 

%„Yl˘Eı XÃ^* 

15* yeyxu x cos2),( =  %„Yl˘Eı◊ªRÙO c˜Ã[˝Á±¡Eı %„Yl˘Eı ◊EıXÁ 

◊[˝ªJÙÁÃ[˝ EıÃ[˝”X* 

16* )(})({ sftfL =  c˜„_ ÂVFÁX Â^

)(1d)(
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s
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t

=
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∫ . 

17* )3sin3cos2( tte t −−
 %„Yl˘Eı◊ªRÙOÃ[˝ _ÓÁY¿Áa Ã[˝÷YÁ‹ôˆÃ[˝ 

◊XSÔÃ^ EıÃ[˝”X* 

18* ÂVFÁX Â^ t
s

L 3sin
3
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Group – A 

  Answer any two questions. 10 × 2 = 20 
1. (a) Solve izz 21|| +=− , where  iyxz += ,         

x & y being real. 5 

(b) Find Laplace transform })({ tfL  where 

 30,0)( <<= ttf  

          3,1 ≥−= tt . 5 

2. (a) If ⎟
⎠
⎞

⎜
⎝
⎛ θ+π=

24
tanLogx  where x is real, then 

show that ⎟
⎠
⎞

⎜
⎝
⎛ +π−=θ

24
tanLog xii . 5 

 (b) Using inverse Laplace transform find the 
following function : 5 

  22 )54(
2
++

+

ss
s   

3. (a) If )0,0(),(,)( 22

33

22

33
≠

+

+
+

+

−
= yx

yx
yxi

yx
yxzf  

                 )0,0(),(,0 == yx  

  then show the Cauchy-Riemann equations 
are satisfied at z = 0 though )0(f ′  does not 
exist. 6 

 (b) Using convolution theorem of Laplace 
transform find the following : 4 
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sL  

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

where )cossin(),( yyyxeyxu x −= − . 5 
 (b) Solve the following by Laplace 

transformation : 5 
  7)0(,0)0(,9)(4)( =′==+′′ yyttyty  

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

5. If ivuiyx +=+− )(tan 1  where x, y, u, v are real, 

show that (i) 12cot222 =++ uxyx  and                    

(ii) vhyyx 2cot2122 =++ .  

6. If )(zf  is an analytic function then show that 

22
2

2

2

2
|)(|2|)(| zfzfRl
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′=+⎟
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∂

∂
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∂

∂ .  

7. Show that if a bilinear transformation transforms 
the points 21 =z , iz =2 , 23 −=z  into the points 

11 =w ,  iw =2 ,  13 −=w  respectively by T then 

the mapping of T is of the form 
iz

izw
+
+

=
6

23 .  

8. Evaluate the following integral by Laplace 

transformation : ∫
t

t
t

t

0

dsin . 
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9. If )(})({ sftfL = , then show that 

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

tftL n

n
nn −= , n = 1, 2, 3, ... . 

10. State and prove first shifting property of a 
Laplace transformation. 

Group – C 

  Answer any four questions. 3 × 4 = 12 

11. Show that under a bilinear transformation 

dcz
bazw

+
+

= , 0≠−bcad , the cross ratio of any 

four points of the extended Z-plane remains the 
same. 

12. Find the inverse transformation of the bilinear 

transformation 0, ≠−
+
+

= bcad
dcz
bazw  in the 

extended Z-plane. 

13. Find the values of x and y if 

i
i

iyi
i

ixi
=

−
+−

+
+
−+

3
)32(

3
2)1( . 

14. Show that in Argand plane the function zcos  is 
not bounded. 

15. Verify whether the function yeyxu x cos2),( =  is 
harmonic or not. 

16. If )(})({ sftfL =  then show that 

)(1d)(
0

sf
s

uufL
t

=
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

∫ .   

17. Find the Laplace transformation of the function 

)3sin3cos2( tte t −− . 

18. Show that t
s

L 3sin
3
1

9
1

2
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⎭
⎬
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⎩
⎨
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