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Question 1:                                                                                                                                                            (15 marks)

Perform three false position iterations ( find x1 , x2 , x3 ) to approximate the solution to the following
equation, the root is between [ 2 , 4 ]

sin  x =ln  x −1.5
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Question 2:                                                                                                                                                            (16 marks)

You are required to use Gauss-Seidel iterations to solve the following system of linear equations:

[
3.1 −4.9 1.1
2.5 −1.3 4.9

−5.7 1.2 −2.0 ][
x
y
z ]=[

12
3
3 ]

a) Rearrange the system to make sure that the iterations will converge

b) Start with x=0, y=0, z=0 and perform 2 Gauss-Seidel iterations
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Question 3:                                                                                                                                                            (15 marks)

The distance of a car is recorded at different times. Use 2nd order Lagrange interpolation to find the relation 
between the time and distance. W  rite the resulting function in the form f (x )=a0+a1 x+a2 x2

x : time is seconds 5 10 15

f(x) : distance in meter/second 342 872 1530
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Question 4:                                                                                                                                                            (10 marks)

Given the following data, use linear regression to find the relation between x and y, then find SSE for that 
relation

x y

1.0 -0.76

1.5 0.55

2.0 1.83

2.5 3.00
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Question 5:                                                                                                                                                            (20 marks)

Consider the following differential equation:

y '=−2 y+5 e−t , y (2)=1.5
a) Approximate y at x = 2.6, using Euler method with a step size of 0.2
b) Approximate y at x = 2.6, using Heun's method with a step size of 0.3
c) Which approximation is better, given that the true value is y (2.6)=0.619348
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Question 6:                                                                                                                                                                  (24 marks)
Choose the correct answer in the following questions (3 marks each)

Question Answer

1) If the computer stores √5  as the number 2.2360680103, then the approximation is true for _____ 
significant digits? Assume that the true value of √5  is 2.236067977

A)   6 B)   7 C)   8 D)   cannot be determined

2) When using interpolation with 4 points, the order of the resulting polynomial may be   __?___

A)   first order B)   2nd order C)   3rd order D)   All of the choices

3) Which of the following formulas can be used to solve x ex
=1 using Newton Raphson iterations

A) x=
x2 ex

+1
e x

( x+1)
B) x=

x2 ex
+1

e x
C) x=

xe x
−1

e x
( x+1)

D) None of the choices

4) Which of the following is true? ( [ A] , [B ] ,[C ]  are square matrices)

A) [A][ B]=[ B] [ A] B) [A][ I ]=[ I ][ A]

C) ([ A]
T
)

T
=[ A]

−1 D) [A]([B ][C ])=([ A][C ])[B ]

5) The eigen values of [a11 0
−1 4 ]  are λ1=1  and λ2=4 , then a11  = 

A)   0 B)   2.1324 C)   1 D)   4

6) Given the integral ∫
1

2

e−x dx , which of the following will result in the best approximation? (the true 

value is 0.2325441579 )

A) using Composite Trapezoidal with h=0.2 B) using Composite 1/3 Simpson with h=0.1

C) using Composite 1/3 Simpson with 7 points D) Cannot be detirmined

7) A square matrix [A] is lower triangular if:

A) a ij=0  for all i = j B) a ij=0 for all i > j

C) a ij=0 for all i < j D) a ij≠0 for all i > j

8) The polynomial that passes through the points (18,24) (22,25) (24,123) is given by
28.125 324.75 3237y x x  

The function using Newton’s divided difference polynomial is given by

     2 0 1 2( ) 18 18 22f x b b x b x x     
The value of b2  is :

A)   8.125 B)   24 C)   3237 D)   0.25

GOOD LUCK
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