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Q1. (a)  Using Regular-Falsi method, find the real root of the equation  

                       𝑥log!"(𝑥) − 1.2 = 0, correct to 5 decimal places. 
          (b)        Fit the natural cubic shine for the data 

                                           

x: 0 1 2 3 4 

y: 0 0 0 0 0 

 

           (c)        Given that #$
#%

= 𝑦 − &%
$

, 𝑦(0). . . . . .1      y(0.1)….1.0954, 

                        y(0.2)…1.1832 and y(0.3)…,1.2694 find y(0.5) by Adam’s 

                        Predictor-Corrector method.                                              (Year 1993)                                  
                                                                                                                   (40 Marks) 

Q2. (a)       Describe Newton-Raphson method for finding the real roots of a  

                      Polynomial equation. Give the condition for its convergence. 

          (b)       Solve  𝑥' − 9𝑥 + 1 = 0 for the root lying between 2 and 4 by the  

                      Method of false position. 

                                                                                                                         (Year 1995) 

(40 Marks) 

 

 

 



 

 

Q3. (a) If yx is 4 polynomial in x of third degree, find on expression for ∫!
" 𝑦&𝑑𝑥 

                     In terms of 𝑦", 𝑦!, 𝑦&𝑎𝑛𝑑 𝑦' . Use this result to show that ∫!
" 𝑦&𝑑𝑥 = 1,2 !

&
 

                     [−𝑦" + 13𝑦! + 13𝑦& + 𝑦']. 

          (b) Give the differential equation #$
#%

= ((%(*)$
,!-,"%-,#%#

, obtain the values of a, b, b1  

                     And b2 in terms of moments. 

                                                                                                                         (Year 1995) 

(40 Marks) 

Q4. (a)      Use Regula Falsi method t o find the real root of the equation                               

                     𝑥' − 𝑥& − 2 = 0,  correct to three decimal places. 

           (b)      Show that the generalised Newton’s formula𝑥.-! =  𝑥.(& 8/(%$)
/%('$)

9 

                      Gives quadratic when the equation 𝑓(𝑥) = 0    has a pair of double roots 

                      In the neighbourhood  of x=xn.                             

                                                                                                              (Year 1997) 

(40 Marks) 

 Q5. (a)  By means of Newton’s divided difference formula find the value of  

                      f (8) and f (15) from the following table: 

                         

 x: 4 5 7 10 11 13 

f (x): 48 100 294 900 1210 2028 

 

            (b)       Use Runge’s method to approximate y when x=1.1, given that  

                         Y=1.2 at x=1 and #$
#%

= 3𝑥 + 𝑦&.                                           (Year 1997) 

(40 Marks) 

 

 

 

 



 

 

Q6. (a).      Find the polynomial of the lowest possible degree which assumes the values  

                     3,12,15,-21; when x has values 3,2,1,-1 respectively. 

(b)      Find the real root of the equation 𝑥' − 3𝑥 − 5 = 0 correct to three decimal  

           Places by Newton-Raphson method.                                       (Year 1999) 

                                                                                                                      (40 Marks) 

Q7.  Use Runge’s method to approximate y when x=0.1 given that  

                      𝑦 = 1 𝑎𝑡  𝑥 = 0  𝑎𝑛𝑑  #$
#%

= 𝑥 + 𝑦. 

                                                                                                                                       (Year 1999) 
                                                                                                                    (40 Marks) 

Q8. (a)      What is Newton-Raphson method for the solution of the equation f (x)=0? 

                      Present line geometric interpretation of the method. Prove that the rate of  

                      Convergence is quadratic under conditions to be stated by you. 

         (b)   Solve the differential equation #$
#%

= 𝑥𝑦&, 𝑦 = 2, 𝑥 = 0  by Runge-Kutta  

                       Method or otherwise taking h=0.1 and obtain y at x=0.2.                          
                                                                                                        (Year 2001) 

                                                                                                                        (40 Marks) 

 

Q9. (a)  Set the Newton-Raphson sequence of iterations for the solution of the  

                      Equation 𝑓(𝑥) = 0 in [a, b] < R given f (x) is twice differentiable w.r.t 

                      Within [a,b]. State and prove the condition for the convergence of the  

                       Newton-Raphson method. 

          

           (b)      Determine the value of y at the indicated point for the following initial  

                      Value problem using Euler’s method: 

                          #$
#%

= 2𝑥 + 𝑦, 𝑦(0) = 0;  find y(0.5)                                       (Year 2002) 

                                                                                                                                         (40 Marks) 
 

 



 

 

Q10. (a)       Find y(2.2) for #$
#%

= 𝑥𝑦& where y(2)=1 by Euler’s method. 

          (b)       Using Runge-Kutta method find y(0.1) and y(0.2) correct to four decimal 

                      Of differential equation  

                           #$
#%

= 𝑦 − 𝑥 with y(0) =2.                                                  (Year 2005) 

                                                                                                                (40 Marks) 

Q11.   (a)     Explain Newton-Raphson method. Use this method of find a roof of tac 

                     Equation 𝑥' − 2𝑥 − 5 = 0 an discuss its convergence. 

           (b)      Define a cubic spine, tridiagonal system and find a natural cubic spine  

                     To the following data and compute(𝑖) 𝑦(1.5) 𝑎𝑛𝑑 (𝑖𝑖) 𝑦 = 1. 

                         

x 1 2 3 

 y -8 -1 18 

 

(Year 2007) 

(40 Marks) 

Q12.    (a).    Find the root of the equation 𝑥' − 9𝑥 + 1 = 0 between x=2 and x=4 

                      By the method of bisection. 

            (b)     Find the real root of the equation 𝑥log!"(𝑥) − 1.2 = 0 correct to five 

                      Place of decimal by using Regula-Falsi method. 

                                                                                                                 (Year 2009) 

           (40 Marks) 

Q13.    (a)    Find f’ (0.4) from the following table: 

                      

x .01 .02 .03 .04 .05 .06 

f (x) .1023 .1047 .1071 .1096 .1122 .1148 

 

       

 

 



 

 

           (b)     Solve the initial value problem 𝑢0 = −2𝑡𝑢& , u(0) =1 with h=0.2 on 

                     The Interval [0,1]. Use the fourth order classical Range-Kutta method. 

                                                                                                                (Year 2009) 

(40 Marks) 

Q14.    (a)    By using Newton-Raphson method, find the root of 𝑥1 − 𝑥 − 10 

                     Which is near x=2, correct to three places of decimal. 

            (b)    Explain the secant method and its convergence. 

(Year 2012) 

(40 Marks) 

Q15.     (a)     Find the roots of the quadratic equation 𝑥& − 5𝑥 + 2 = 0 correct 

                       To four decimal places by the Newton-Rephson method. 

             (b)     Find the values of 𝐴!, 𝐴& 𝑎𝑛𝑑 𝑥!, 𝑥& such that quadrature formula 

                        ∫!
(! 𝑓(𝑥)𝑑𝑥 = 𝐴!𝑓(𝑥!) + 𝐴&𝑓(𝑥&) may give correct result for 

                       All polynomials of degree less than or equal to 3. 

                                                                                                                 (Year 2016) 

(40 Marks) 

Q16.           Using Runge-Kutta method, solve the equation #$
#%

= 𝑥 + 𝑦 with 

                   Initial condition y(0)=1 from x=0.1 to x=0.4, when h=0.1. 

      (Year 2016) 

      (40 Marks) 

Q17.           Solve the initial value problem 𝑢′ = −2𝑡𝑢&, 𝑢(0) = 1 𝑤𝑖𝑡ℎ ℎ = 0.2 

                   On the interval [0,0.4]. Use the second-order implicit Runga-kutta  

                   Method. 

       (Year 2018)     

                 (50 Marks) 

 

 

 

 



 

 

Q18.      (a).    Using Newton-Raphson method,, determine a real root of the  

                        Equation 𝑓(𝑥) = cos𝑥 − 𝑥𝑒% = 0 

                        Such that |𝑓(𝑥∗)| < 10(4 where 𝑥 ∗ is the approximation to the root. 

              (b).     Using fourth-order classical Runge-Kutta method, solve the initial  

                         Value problem 𝑢′ = −2𝑡𝑢&, 𝑢(0) = 1  with h=0.2 on the interval  

                          [0,0.4]. 

                    (Year 2019) 

                    (50 Marks) 


