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DEDAN KIMATHI UNIVERSITY OF TECHNOLOGY

UNIVERSITY EXAMINATIONS 2015/2016

THIRD YEAR SEMESTER ONE EXAMINATION FOR THE DEGREE IN BACHELOR OF SCIENCE IN GEOSPATIAL INFORMATION SCIENCE
SMA 2373: NUMERICAL METHODS

DATE: 3RD SEPTEMBER, 2015
                                                    TIME: 2.00PM – 4.00PM
Instructions to candidates

1. Answer Question One and any other Two Questions.

2. Show clearly your working.

QUESTION ONE (30 MARKS) 
a) Find the second approximate value of the root of the equation
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 by the Regula-Falsi method.







        (5 Marks)

b) Given 
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. Find 
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c) Given the following data, evaluate
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using Lagrange’s linear interpolation. 
        (5 Marks)
	x
	7
	8
	9
	10

	f(x)
	3
	1
	1
	9


d) Use Gauss-Jordan elimination method to solve


[image: image9.wmf]22

37

21.

xyz

yz

xz

+-=-

+=

-=-


Hint: row-reduce until an identity matrix appears on the left hand side of the augmented matrix.                                                                                                                          (5 Marks)

e) Obtain the Pade’s rational approximation of the form 
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        (5 Marks)
f) Solve the following equation using the Taylor's series method, 
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QUESTION TWO (20 MARKS)

a) Consider a curve of the function
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. Show how to obtain the Lagrange’s linear interpolation formula 
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        (7 Marks)

b) If 
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is a polynomial of degree 3, then in the data below locate and correct the error

	x
	0
	1
	2
	3
	4
	5
	6

	f(x)
	4
	10
	30
	75
	160
	294
	490













        (6 Marks)
c)  Solve 
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 using Newton-Raphson’s method by performing 3 iterations.








                                            (7 Marks)

QUESTION THREE (20 MARKS)

a) Prove the following results

i)   ∆∇ = ∇∆ = ∆ - ∇ = 
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                                                                                (3 Marks)                                                                                                            
ii)   ∆ + ∇ = 
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                                                                                          (3 Marks)

b) Evaluate   
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 by using
i) Trapezoidal rule                                                                                           (3 Marks)

ii) Simpson’s 
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 rule                                                                                        (2 Marks)
c) Find the root of the equation
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up to 3 decimal places by bisection method.











        (9 Marks)

QUESTION FOUR (20 MARKS)
a) Use LU decomposition to solve the system                                                   
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 EMBED Equation.3 [image: image25.wmf]ú
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                                                                                                                                    (11 Marks)
b) Using two iterations of Milne’s predictor-corrector method, solve the initial value problem [image: image27.png]'y
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. Obtain starting values using the exact solution given by [image: image33.png]


.





                    (9 Marks) 
QUESTION FIVE (20 MARKS)
a) Given a collection of data
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 obtain the expression for the linear normal equations that have to be solved to get the least squares approximating polynomial for the data.
                                                             
                                                                                                                                (7 Marks)
b) The amount A of a substance remaining in a reactive system after an interval of time t in a certain chemical experiment is tabulated below

	t (minutes)
	2
	5
	8
	11

	A (grammes)
	94.8
	87.9
	81.3
	75.1


Obtain the value of A where t = 9 using Newton’s backward interpolation.         (7 Marks)
c) Given the following data, construct a finite difference table for:

	x
	1.2
	1.25
	1.3
	1.35
	1.4
	1.45
	1.5

	f(x)
	0.1823
	0.2231
	0.2624
	0.3001
	0.3365
	0.3716
	0.4055


i) Forward difference operator.





        (3 Marks)

ii) Central difference operator.





        (3 Marks)
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