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Used symbols have their usual meaning.
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 ( English Version ) 

Group – A 

   Answer any two questions. 10 × 2 = 20

1. a) Find the equation of a circle in the complex 

plane joining the points )( 1zA  and )( 2zB

as diameter. 

 b) Using inverse Laplace transform, find the 

following function : 

  
44 4as

s


. 5 + 5 

2. a) If  iiyx  )(tan 1  where x, y,   and 

  are real, and iiyxz  )( , then show 

that 0)2(cot2122  hyyx . 

 b) Solve the following by Laplace transform : 

  2)(2)(2)(  tytyty , 0)0( y , 

1)0( y . 5 + 5 

3. a) Suppose that D  ₵ and f : D  ₵ is 

analytic in D. Show that  

  22

2

2

2

2
)|(|4)|(| zfzf

yx
























. 
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4. a) Show that the transformation 
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maps the circle 0422  xyx  onto the 

line 034 u . 

 b) Show that the function )(log
2

1 22 yxu   

is harmonic. Find its harmonic conjugate 

and the corresponding analytic function in 

terms of z. 

Group – B 

   Answer any three questions. 6 × 3 = 18

5. If )(})({ sftfL  , then show that 
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               = 0,                               z = 0. 

 Show that though Cauchy-Riemann equations 

are satisfied     at (0,0), )0(f   does not exist. 
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9. Let ivuzf )(  be analytic in a domain D and 

)(arg zf  is constant in D. Show that )( zf  is 

constant in D. 

10. Define cross ratio of four complex numbers 

321 ,, zzz  and 4z . Show that a bilinear 

transformation leaves a cross ratio invariant. 

Group – C 

   Answer any four questions. 3 × 4 = 12

11. State first shifting property and change of scale 

property of a Laplace transformation. 

12. If 
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13. Find Laplace transformation of the function 

ttt 2cos3sin . 

14. State and prove convolution theorem. 

15. Find all the roots of 55 )1()1( zz  . 

16. Find the general values of ii . 

17. Prove that the function )cossin( yyyxe x   is 

harmonic. 

18. Find the bilinear transformation which maps 

iz 1 , 12 z , 3z  into iw 1 , 2w , 

13 w  respectively.

    
 


