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Answer any Five Questions  

All Questions Carry Equal Marks 
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1.a) Solve the differential equation using Laplace transforms 

 
𝑑2𝑥

𝑑𝑡2 + 3
𝑑𝑥

𝑑𝑡
+ 2𝑥 = 𝑒−𝑡 ; 𝑥 0 = 0, 𝑥′ 0 = 1.      

   b) Prove that 𝐿−1 𝐹(𝑠) = 𝑓(𝑡) and 𝑓 0 =  0 then 𝐿−1 𝑠𝐹 𝑠  =
𝑑𝑓

𝑑𝑡
    [10+5] 

 

2.a) Find up to the four places of decimals the smallest root of the equation 𝑒−𝑥 = sin 𝑥 using 

Newton-Raphson method. 

   b) Fit a polynomial of second degree to the data points (2,3.07), (4,12.85), (6,31.47), 

(8,57.38) and (10,91.29). 

c) Find the root of the equation 𝑥 log 𝑥10  =  1.2 using False position method.          [5+5+5] 

         

3. Evaluate the integral 
1

0 3 2

dx

x using trapezoidal rule.    [15] 

    

4. Use Runge-Kutta method of order four to find 𝑦 when 𝑥 = 0.6 given that 

            
𝑑𝑦

𝑑𝑥
= 1 + 𝑦2, 𝑦 0 = 0.        [15] 

 

5. Given 
𝑑𝑦

𝑑𝑥
=  

𝑦−𝑥

𝑦+𝑥
, y(0) = 1. Compute y(0.1) in steps of 0.02 using Euler’s modified 

method.          [15] 

 

6.a) Prove that the function 𝑓 𝑧 =   𝑥𝑦 is not analytic at the origin even though the C-R 

equations are satisfied there at.        

   b) If (z) = u + iv is an analytic function in a region R, prove that the curves u(x, y) = c1, 

v(x, y) = c2 form two orthogonal families.      [8+7] 

 

7.a) Evaluate  
𝑒𝑧

 𝑧+1 2 𝑑𝑧
𝐶

, where 𝐶 is the circle  𝑧 − 3 = 3.  

   b) Find the residue of e
z
 cosec

2
z.                  [8+7] 

 

8.  Verify Cauchy’s theorem for the integral of 𝑧3 taken over the boundary of the rectangle 

with vertices -1, 1, 1+ i, -1+ i.        [15] 
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