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INSTRUCTIONS: Answer guestion one and any other two questions

QUESTION ONE (30 MARKYS)

a) Explain two sources of errors in numerical compatat (4 marks)
b) If nz%is approximated as 3.14 . Compute

i. Absolute error
ii. Relative error

iii. Relative percentage error

c) Compute the roots of the functiol(x) = 2x> —3x* - 2x+ bétween the point 1.4 and

1.7 using the bisection method. Take the toleramtte‘x - x].‘ <10 (5 marks)

j+l
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d) Compute the zeros of the functidi(x) = 2x> —3x* - 2x+ usdng Newton-Raphson

method starting withk =14 . take the tolerance to b{exj+1 - xj‘ <107 (6 marks)

35
e) Use the trapezoidal rule to evaluate the inte(jm{/ (16— x*)* assigned increment of
05

h=10

(6 marks)

1
f) Compute the value dbg, from lel)(dxwhen n=10 using modified Euler formula
0

(5 marks)

QUESTION TWO (20 MARKY)

a)

b)

d)

Find an approximate value of the root of the equii® + x —1= Onear x = 1by method

of Regula-False method using the formula twice 5 mérks)
Find the interpolating polynomial by newton’s diedl difference formula for the
following table and the calculaté (2.1) (5 marks)
X 0 1 2 4
f(X) 1 1 2 5
Using Lagrange’s interpolation formula find a pabymal which passes the points
(6 12),(10),(36),(412) (5 marks)
t o1 . 1 : 1
Evaluatej1+ v dxusing Slmpson’sé rule takingh :Z (5 marks)
0

QUESTION THREE (20 MARK)

a) Given cubic polynomial with the following data ptsn

X 0 1 2 3

f(X) 5 6 3 8
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2
Find ﬂ& d—Zatx=O
dx  dx

b) Use the Runge-kutta method to approximgtehen x = 0.1, given that y=1 when x=0

andﬂ =X+y (8 marks)
dx

c) The functiony =sinxis tabulated below

x 0 n n
4 2
sinx 0 0.70711 1.0
Using Lagrang’es interpolation formula, calculdte value ofsin% (4 marks)
A 2
d) Evaluate(E Jx3 (3 marks)

QUESTION FOUR (20 MARK S)

a) In an examination the number of candidates whoidtamarks between a certain limit

where as follows

Marks 30-40 | 40-50 | 50-60 60-70  70-80
No. of 31 42 51 35 31
students
Find the number of candidates whose scores liedmtwl5 and 50 (8 marks)

b) Using Lagrange’s interpolation formula, find therfoof the function y(x) from the table
(6 marks)
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c) Let f(x)=x*-a. show that the newton method leads to the recugrenc

Xns = %(Xn +EJ (4 marks)
X

d) Approximate the 1.34579 to three digits by usingnaing and chopping (truncation)

rules (2 marks)

QUESTION FIVE (20 MARKYS)

a) You are working for a company that makes floatsABIC commodes. The floating ball
has specific gravity of 0.6g/chand has a radius of 5.5cm. you are asked to eadcthe
depth to which the ball is submerged when floaimgyater. The equation that gives the
depth x in meters to which the ball is submergedeunvater is given by

x® — 0165x* + 3993x10™ = 0.Assume f (x) = 0and x, = 005m. Use the Newton-

Raphson method to compute the following

I. The depth x to which the ball is submerged unddemw&onduct three iteration
to estimate the root of the above equation 48kBs)

il. The absolute relative approximate error at theadrehch iteration (4 marks)

ii. The number of significant digit at least at the ehéach iteration (3 marks)

b) The following table gives the relation between stgaessure and temperature. Find the

pressure at temperature375 (8 marks)
Temp 36% 367 37¢ 387 39¢
Pressure 154.9 167.9 191 212.5 244.2
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