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QUESTION ONE (COMPULSORY) (30MARKS)

(a) Use the bisection method to determine the positive root of the equation

x + 3 = e*, correct to 2 decimal places. (5 marks)
(b) Show that
A(upvy) = Ve Auy + U vy, (4 marks)
(c) Evaluate A™(e3**3), (4 marks)
2
(d) Evaluate f;'4 e_%cix . correct to 4 significant figures, using the mid-ordinate rule
with six intervals. (6 marks)

(e) Use Euler’s method to obtain a numerical solution of the differential equation
j—): + y = 2x, given the initial conditions that at x = 0, y = 1, for the range
x = 0(0.2)0.6. Draw the graph of the solution in this range. (7 marks)
(1) Compute the missing values in the following table
x|0] 5 ]10]|15]20]25
ylel1o] = [17] = [31]

(4 marks)

QUESTION TWO (20 MARKS)
(a) Fit a polynomial of degree three which takes the following values using Newton-

Gregory backward interpolation formula. Hence find y(—1) and y(4.5).
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(8 marks)
(b) Using forward differences find the first and second derivatives of f(x) at x = 16 for

the data given below:

WE R 19 | 21 | 28 | 75 |

| f(0) |3.873 | 4.123 | 4.359 | 4.583 | 4.796 | 5.000 |

(12marks)

QUESTION THREE (20 MARKS)

(a) Compute the value of x, when y=8 by inverse interpolation using Lagrange’s formula
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(8 marks)

(b) State and derive Newton-Gregory forward interpolation formula. (12 marks)



QUESTION FOUR (2Z0MARKS)

4x2-25x+31 }

(x—1)(x=2)(x-3))"

(b) Find the approximate value of the real root of the equation 2x — logox — 7 = 0 by
using Newton-Raphson method. (10 marks)

(a) Evaluate A® { (10 marks)

QUESTION FIVE (20 MARKS)

(a) Given thaty = Inx, h = 0.2, evaluate | = ff'z Inx dx by:
(1) Trapezoidal rule; (6 marks)
(ii)  Simpson’s 1/3 rule: (3 marks)
(iii)  Compare the above results with exact value. (4 marks)
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(b) Find the approximate value ol fo e* dx, n = 12 by Weddle’s rule and determine the

percentage error. (7 marks)



