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QUESTION 1: 

a) Approximate 𝑓(2.5) for 𝑓(𝑥) = ln(𝑥) using the zero, first, second and third order Taylor 

series expansions and employing a base point at 𝑥 = 1. Provide the truncation error 

associated with each approximation. Use 8 digits in your calculations. 

b) Compute 𝑓(2.5) using 8 digits with your calculator 

c) Compute the true percent relative error for each approximation found in a) using your 

answer from b) as a true solution. 

d) Discuss how you would improve convergence to the true solution of 𝑓(2.5)  
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Final answers: 

a) 0th order approximation = 

1st order approximation = 

2nd order approximation = 

3rd order approximation = 

b) 𝑓(2.5) = 

c) 𝜀𝑡 = 

𝜀𝑡 = 

𝜀𝑡 = 

𝜀𝑡 = 
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QUESTION 2:  

Consider the following linear system of equations 

5𝑥1 –  2𝑥2  +  3𝑥3   =   6 

  𝑥1 –  4𝑥2  +  3𝑥3   =   0 

2𝑥1 –   𝑥2  +  9𝑥3   =  10 

a) Write the system as a matrix equation:[𝐴]{𝑥} = {𝑏}  

b) Decompose the matrix into a set of one lower triangular (L) and one upper 

triangular (U) matrices using the LU method of your choice.   

c) Solve the system [𝐴]{𝑥} = {𝑏} using L and U matrices found in b) 

Use sufficient digits in your calculations such that your final answer has an accuracy of 5 

significant digits 

 

a) 

  
b) 
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c) 

[𝑈]{𝑥} = {𝑧} 
[𝐿]{𝑧} = {𝑏} 
Or  

[
1 0 0

0.2 1 0
0.4 0.05555 1

] {

𝑧1

𝑧2

𝑧3

} = {
6
0

10
} 

 

Then,  

𝑧1 = 6 
Forward substitutions yield 

𝑧2 = −0.2 × 6 = −1.2 
And 

𝑧3 = 10 − 0.4 × 6 − 0.05555 × (−1.2) = 7.66667 
 

[
5 −2 3
0 −3.6 2.4
0 0 7.66667

] {

𝑥1

𝑥2

𝑥3

} = {
6

−1.2
7.66667

} 

 

Then, 

𝑥3 =
7.66667

7.66667
= 1 

Backward substitution 

𝑥2 = 1 

𝑥1 = 1 
 

 

Double check: 

 

[
5 −2 3
1 −4 3
2 −1 9

] {
1
1
1

} = {
6
0

10
} 

 

 

Final answers: 

b) [𝐿] = 
 

 

 

 

 

[𝑈] = 
 

c) {𝑥} = 
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QUESTION 3: 

The following equation 𝑓(𝑥) = −2𝑥6 − 1.5𝑥4 + 10𝑥 + 1 

In order to determine the maximum of this function, we must first differentiate it. 

a) Use the bisection method to solve 𝑓′(𝑥) = 0. Employ initial guesses of  𝑎 = 𝑥𝐿 =
0 and 𝑏 = 𝑥𝑈 = 1. Perform iterations until the approximate relative error falls below 11%. 

b) Now solve 𝑓′(𝑥) = 0 using Newton-Raphson and an initial guess 𝑥0 = 1. Perform 

iterations until the approximate relative error falls below 11%. 

 

a) 

 

 

b) 

𝑥𝑖+1 = 𝑥𝑖 −
𝑓′(𝑥𝑖)

𝑓′′(𝑥𝑖)
 

𝑥𝑖+1 = 𝑥𝑖 −
−12𝑥5 − 6𝑥3 + 10

−60𝑥4 − 18𝑥2
 

Iteration 1 

𝑥1 = 0.897435    𝜀𝑎1 = 11.428% 

𝑥2 = 0.872682    𝜀𝑎2 = 2.83% 
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Final answers: 

a) Using bisection 𝑥𝑟 = 

b) Using Newton Raphson 𝑥𝑟 = 

   


