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INSTRUCTIONS TO CANDIDATES



QUESTION ONE (30MARKS)

a) Show that the equation x® + 3x? — 4 = 0 has a root between 3 and 4 (4 mks)

b) Show using Newton Raphson method that if the solution of the equation in (a) above is
X, then a better approximation x,,,,, is given by X, 1 = %Eﬁ (8 mks)
c) Taking x; = 3.4, use the formula in (b) above to find the root of the equation in (a) above
to four decimal places (7 mks)
d) For the forward difference operator A, show that for f(x) = x? + 8x — 5,
A*F(x) = Z2h® (6 mks)

€) The following values were found empirically

X 2.1 24 2.7 3.0 33 3.6

y ' 32 2.7 2.9 35 4.1 e
Use trapezoidal rule to estimate f;f ydx (5 mks)
QUESTIONTWO (20 MARKYS)
a) Use the Requla- Falsi method to find an approximate value of the equation

x log,9x — 1.2 = 0 correct to 3 decimal places starting with x; = 2 and x, = 3
with two steps (7 mks)
b) Construct the backward finite difference table for
= i 1 2 -3 + 5
fix) i 4 6 9 12 17
(5 mks)

c) Given the iterative formula x,,,; = 5 — f;
(1) Show that the formula converges using x; = 4 (3 mks)
(1)  Find x; x3 x4 correct to three significant figures (3 mks)

(1)  Find the equation being solved by this iterative formula (2 mks)




QUESTION THREE (20 MARKS)

a) Given the empirical data below
x| 1 2 3 - 5 6 8
i f(x) | 1 8 27 64 125 216 343 512
Find. using Newton Gregory interpolating formula the values of
(i) f{2.2) (5 mks)
(@) £6.3) (4 mks)
b) Use the mid ordinate rule with six equally spaced mid ordinates to find the area bounded

by the curve y = —x? + 49, the x — axis and the ordinates x = 0 and x = 6 (6 mks)

c) Given the operators E and V, show that EV=V (5 mks)
QUESTION FOUR (20 MARKS)
a) Use Simpson’s % rule with n = 6 to estimate _f03 —i; dx (7 mks)
b) Estimate the missing value in the table below using finite difference
X | 1 2 3 - 5
fix) 12 5 7 . 32
(7 mks)
c) Interpolate the value of the function corresponding to x=4 using Lagrange’s interpolation
formula from the data below
X 2 3 5 8 12
f(x) 10 15 25 40 60

(6 mks)




QUESTION FIVE (20 MARKS)

a) Apply Euler’s method to find an approximate value for y corresponding to x = 1.5 given
that Z=x+2yandy(1) =1 (6 mks)
b) For the table given below
X 3 7 9 10
fix) 168 120 T2 63
Find (i) the interpolating polynomial (6 mks)
(ii) using the interpolating formula the value of f(6) (2 mks)
c) Given the table of values below
X 1 1 1.2 1.4 1.6 1.8 2.0 j
f(x) | 0 0.1 0.5 - 1.25 2.40 3.90 ,
Find (i) fi(x) (3 mks)

(i)  f''(x)atthepointx = 1.1 (3 mks)




