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Instructions: 

1.  Attempt all the questions. 

2.  Make suitable assumptions wherever necessary. 

3.  Draw diagrams wherever necessary. 

4.  Figure to the right side indicates marks.  

5.  Do not write anything in question paper. 

 

Q.1 Attempt all the multiple choice questions given below: 

1 Residue of   
𝑐𝑜𝑠𝑧𝑧   at 𝑧 = 0 is 

 a. 1 c. 3 

 b. 2 d. 4 

2 The singularity of 𝑓(𝑧) = 𝑧(𝑧−2)3 is 

 a.0 c.2 

 b.1 d.3 

3 The value of ∫ 𝑑𝑧𝑧+2𝑐  , |𝑧| = 1 is 

 a. 2πi c. 4πi 

 b. -2πi d.0 

4 The value of the integral ∫ 𝑑𝑧𝑧(𝑧−2)𝑐  , C:|𝑧| = 1 is 

 a. 0 c. -πi 

 b. πi d. -2πi 

5 The Cauchy integral theorem states “ If f(z) is analytic in a simply connected 

domain D, then ∮ 𝑓(𝑧)𝑑𝑧 = 0𝑐  on every simple closed path C in D”. The condition 

of analyticity in this theorem is 

 a. Necessary c. Sufficient 

 b. Necessary and sufficient d. None of these 

6 In a Laurent’s Series Expansion principal part is zero then 

 a. 𝑧 = 𝑧0is a removable singularity c.𝑧 = 𝑧0 is isolated 

14 
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 b. 𝑧 = 𝑧0 is a  pole d. 𝑧 = 𝑧0 is singular 

7 The transformation 𝑤 = 𝑧2is conformal _________ in z-plane 

 a. Everywhere c. Except at origin 

 b. Only at origin d. None of these 

8 
The equation  
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   is known as 

 a. One dimensional wave equation 

 b. Laplace equation 

 c. One dimensional heat equation 

 d. None of these 

9 Which of these does not come under partial differential equations? 

 a. Laplace’s equation c. 1-D wave equation 

 b. Equations of motion d. Heat equation 

10 Backward difference operator is denoted by 

 a. ∆ c. δ 

 b. ∇ d. None of these 

11 The iterative formula of Euler’s method for solution 
𝑑𝑦𝑑𝑥 = 𝑓(𝑥, 𝑦) with y(𝑥0)=𝑦0 is 

_____ 

 a.𝑦𝑘+1 = 𝑦𝑘 +  ℎ𝑓(𝑥𝑘 , 𝑦𝑘), (k=0,1,2,3,…) 

 b.𝑦𝑘−1 = 𝑦𝑘 +  ℎ𝑓(𝑥𝑘 , 𝑦𝑘), (k=0,1,2,3,…) 

 c.𝑦𝑘+1 = 𝑦𝑘 +  ℎ𝑓(𝑥𝑘+1 , 𝑦𝑘), (k=0,1,2,3,…) 

 d.𝑦𝑘+1 = 𝑦𝑘 +  ℎ𝑓(𝑥𝑘 , 𝑦𝑘), (k=1,2,3,…) 

12 For solving first order, first degree differential equation 
𝑑𝑦𝑑𝑥 = 𝑓(𝑥, 𝑦), y(𝑥0)=𝑦0, 

single step method is 

 a. Taylor’s method 

 b. Euler method 

 c. Runge-Kutta method 

 d. All of these 

13 ∆𝑓(𝑥) is defined as 

 a. f(x+h)-f(x) c. f(x-h)-f(x) 

 b. f(x)-f(x+h) d. None of these 
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14 Gauss forward is used for which of following? 

 a. Equally spaced interval c. Both 

 b. Unequally spaced intervals d. None of these 
 

Q.2 Attempt any four questions of the following: 08 

 1. Show that 
3)( zzf   is analytic everywhere.  

 2. Find  the maclaurin’s  series representation of zzf sin)(  in the region  .z   

 
3. Find the argument of   
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 4. State  Newton’s forward interpolation formula  

 5.Define z-tranforms  

 
6.State  simpson’s

8

3
 formula 

 

Q.3 Attempt any six questions of the following: 18 

 1. Find the analytic function ivuzf )( if xyxu 33  .    

 2. Find the bilinear transformation that maps the point ,1,0 in z-plane onto the point  

 1,,1 i  in w-plane. 

 

 
3. Find the series of 

)4)(1(
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zf in terms of  )3( z  valid for 43 z .     

 

 
4. Evaluate dz
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)1(
, where c is the circle 3z .                

 

 5. From the following table ,find )(xf  using Newton’s divided difference formula 

x  1 2 7 8 

)(xf  1 5 5 4 

 

 

 
6.Evaluate  

1

0 21 x

dx
, using simpson’s

3

1
  rule with 1.0h . 

 

 7. Find a real root of the equation 0373  xx , using the bisection method up to 3 decimal 

 places. 

 

 
8. Using Euler’s method , find )2.0(y  given 1.0,1)0(,
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Q.4 Attempt any six questions of the following: 30 

   1.Show that 
22),( yxyxu   is harmonic. Find the corresponding analytic function                 

   ivuzf )(  

 

 
2.  Using the residue theorem, evaluate  
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 3. Evaluate  
c

dziyx )( 22
 along the parabola 

22xy   from )2,1( to )8,2( .  

 
4. Expand 

)2)(1(

1
)(




zz
zf  in the regions                           

    (a) 1z      (b) 21  z     (c)  z2  

 

 5. Use Lagrange’s   formula to fit a polynomial to the data given below: 

x  -1 0 2 3 

y  8 3 1 12 

   And hence find )2( xy . 

 

 6. Find a root of 071034  xxx correct to three decimal places between a=-2 and b=-1 

 by Newton- Raphson method. 

 

 7. Use runge –kutta method of second order to find the approximate value of  )2.0(y  given t

 that 1.0,1)0(,2  hyyx
dx

dy
 

 

 
8. Use Taylor’s series method to solve  1)0(,12  yyx

dx

dy
.Also find )03.0(y  

 

 


