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INSTRUCTION:

Answer Question One and Any Other Two Questions

QUESTION ONE (30 MARKS)
a) Show that the maximum absolute error in a number x is expressed as‘a—b‘s (5 marks)
X
b) Determine the second degree interpolating polynomial given that;
f2)=6, f#&) =8, f(5)=12 (5 marks)
c) Given the appropriate meanings of the numerical symbols for the forward finite difference
A, the backward finite difference [0, and the central finite difference o .
Show that at; o=001- D)_% (5 marks)
d) A real root of the equation f(x)=x’>—-5x+1=0lies in the interval (0, 1). Perform
iterations of the Newton-Raphson method to determine this root. (5

marks)
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e) Consider the table below

X 0 2 4 6
Jf(x) 3 3 11 27
Determine f"(1) (5 marks)
) Evaluate I = I t sint dt using trapezoidal rule with n =4 (5 marks)
0
QUESTION TWO (20 MARKS)

Consider the data below:

y, |1 3 8 11 31 | 69 | 113] 223| 351 | 521 | 739 | 1011

Using the data above;

a) Construct a forward finite difference table of order four (10 marks)
b) Determine a misprint in the data (6 marks)
C) Correct the misprint (4 marks)

QUESTION THREE (20 MARKS)

Consider the table below.

x 0 1 2 4

vy, |1 1 2 5
a) Compute the divided differences (6 marks)
b) Construct a divided difference table for the data (6 marks)
C) Determine the collocation polynomial from the divided differences (8 marks)

QUESTION FOUR (20 MARKYS)
Giventhat y(0)=1, y1)=0, y(@2)=1 and y(3)=10.Determine the;

a) Finite difference table using the values (6 marks)
b) Cubic interpolating polynomial for the values (7 marks)
c) Value of y"(4)using the values from the table in (a) above (7 marks)
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QUESTION FIVE (20 MARKYS)
a) A particle moves along a straight line so that at time ¢ seconds its distance s from a fixed

point is given by;

& ffs=r)

dt

Using Simpson’s Rule with 8 stripscalculate the approximate distance travelled by the

particle from t =0 fo t=2 (8 marks)

b) Consider the table below;

Y 109320 | 09636 | 09855 | 0.9975 0.996

Determine;
1. The value of x to 2dp for which y is maximum (7 marks)
1i. This maximum value of y (5 marks)
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