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SME 3350: NUMERICAL METHODS 

 
DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) State and briefly explain 2 sources of errors in computation   (4 marks) 

b) Let 001.0,005.0 =∆=∆ yx be the absolute errors in 15.411.2 == yandx . Find the 

relative error in the computation of yx +      (4 marks) 

c) Perform four iterations of the Newton Raphson method to obtain correct to 4 decimal 

places the approximate value of 3 17 starting with the initial approximation 20 =x  

(4 marks) 

d) By taking 1 as the interval of differencing, evaluate 






++
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125
2 xx

x
 (4 marks) 

e) Find an approximation to the 2nd derivative of 

01.075.0cos == hsizestepwithxatx compare with the true value hence compare the 

error in your approximation       (6 marks) 

f) Fit a quadratic lagrange interpolation polynomial to the data below and use it to 

estimate f(0.3)         (8 marks) 
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x 0 0.5 1 

px 1.000 1.6487 2.7183 

 

     QUESTION TWO (20 MARKS) 

a) Show that EE ∆=∆         (4 marks) 

b) Evaluate [ ]x
12∆  take h=1       (4 marks) 

c) Let )()()( xfhxxxf −+=∆  show that )()(2)2()(2 xfhxfhxfxf −+−+=∆   

(5 marks) 

d) Consider the series whose second and subsequent terms are 8,3,0,-1,0,-----. Construct a 

finite difference table and use it to find the first term    (7 marks)

  

      QUESTION THREE (20 MARKS) 

a) Perform 4 iterations of the bisection method to approximate 3 to 2 decimal places in 

the interval [ ]2,1         (5 marks) 

b) Perform 4 iterations of the Newton Raphson method to find the smallest positive root 

of the equation 5.0.015)( 0
3 ==+−= xTakexxxf     (5 marks) 

c) A real root of the equation 0cos =− xxex lies in the interval [0,1]. Apply 4 iterations 

of 

i. secant method 

ii.  Regula falsi method to obtain this root. Which of the two methods would you 

consider more suitable and why?      (10 marks) 

            

QUESTION FOUR (20 MARKS) 

a) Find a polynomial of 3rd degree or less to estimate xxf sin)( =  near 00 =x and use it 

to approximate sin 0.1 correct to 6 decimal places    (6 marks) 

b) The values of the function xxxf cossin)( += are given 

x 100 200 300 

f(x) 1.1585 1.2817 1.3660 
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Construct the quadratic Lagrange interpopulating polynomial that fits the data hence 

estimate )12(πf         (7 marks) 

c) Give the following data 

x -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

f(x) 1.056 1.000 0.384 -0.408 -0.992 -0.984 0.000 2.2344 6.432 

           

     Construct a finite difference table and use the Newton forward difference interpopulating 

polynomial to approximate f(0.1)       (7 marks) 

 

    QUESTION FIVE (20 MARKS) 

a) The equation for deflection of a beam is given by 0)1(,0)0(,0)(
2'' ===− yyexy x   

Estimate using a second order derivative the approximate deflections at 

75.05.0,25.0 andx = . Note that )(xy is the deflection at x    (10 marks) 

b) Consider a closed interval (a,b) divided into n sub intervals of equal length 

n

ab
xn

−=∆= where n is even . show that the Simpson’s 1/3 rule is given by  

)()(4....)(2)(2)(4)(
3

)( 12210 nnn

b

a

xfxfxfxfxfxf
x

dxxf +++++∆≈ −−  (10 marks)

          


