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Paper 1 of 1 — MTH423 Numeric Methods 2020 2021 Second
Semester

Level 400 ¢ Second Semester ¢ PastQuestion

FEDERAL UN
~ 4 U RRSOITY }
NIVERSITY OF PETROLEUM RESOURCES, EFFURUN

. COLLEGE OF SCIENCE
EPARTMENT OF MATHEMATICS

€y '©, SECOND SEMESTER EXAMINATION 2020/2021
uns ode/T} T Ps S. af , ¢
Ourse Code/Title: MTH 423 -Nfimerical Merkeat 8. At”

4 questions. Time Allowed: 2% Hours. | NOTE: 30 Marks for CoA
Question 1)

| ar a function y = 3x — 2 for 0(1)10. Construct a forward and a backw

nction (3marks)

b. Af, . fnait fn. Find A°f, (3 marks)
c. Given y= 1+ xy; y(0) = 1. Compute for y(0.2) correct to 4dps using

h=0.01T~. (19.Smarks)
Question 2 (6)
a. State 3 types of Linear multi-step methods

b. The concentration of a salt y in a home, made soup
3.5y7. At the initial time t=0, the salt concentration in the tank is 5

at h=1.5mm. What is the concentration of the salt at 3 minutes?
Question 3 0

a. Define Interpolation (1mark)

b. Given the table of value as:

iS.ee$0th 3e4.04.5

“a.i..12.4515.70 19.52_ 23.75

formula (8marks)
Find y(3.34) using Newton's Forward difference interpolation

c. Given the table
300. 14.20 (15.6517.17 18.82 20.63
| (8.5marks)

Construct.a divided difference.table
ard difference table-of the

Taylor's series method at
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maker is given as a function of time by y =34.5 —
00¢/I. Using Rung-Kutta of order IJ]

(5)
Question 4 /
a. State Modified Euler’s iterative formula (2.5 marks)

b. Given dy/dx=xy with y(1)=5 with a step size h=0.1 and an interval of [1,1.5], find the value at
where

x+h=0.4 using Runge-Kutta of order Il to a Tol 10° (15 marks)

Question 5 re)

a. Ifthe Chebyshev polynomial of the 1 kind is given by the current iterative formula: T;,+1 (x) =

2XT.,(x) — Tn-1(x), where T (x) =1, T1(%) = 2x2 + 1. Generate the first-four polynomial senes

using the current iterative relation. (6marks)

234a6

b Given the Maclarin’s series of the form @ .=14+x + a + * + a + - + a iw Use the relation of
the 1S kind to economize the error in the series with a Precision Tolerance (Tol 10°) in a close
interval

[0, 1] whenx =I. (11.5 marks)

Question 6 Wy,

a. Use the Modified Euler’s iterative formula to solve y ‘=1-—y; y(0) =0 ath=0.1. (8 marks)

b. Apply the Taylor’s series method in finding the value of y(1 1) and y(1.2) correct to 3dp given
that

y'=2x —x*y; y(1) =1. Take the first three terms of the Taylor’s series expansion. = (9.5 marks)
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