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MATHEMATICAL METHODS UNIT 3 
Application Task – Curve fitting 

PART 3 – Approximating a function by its tangent 
 

Date:  May 2020 
 

Writing time: 60 minutes (one on-line class) 

Structure of Task 
Section Number of 

questions 
Number of questions 

to be answered 
Part 3 2 2 

 
 

• Students are permitted to bring into the examination room: pens, pencils, highlighters, 
erasers, sharpeners, rulers, one CAS calculator and/or one scientific calculator, and 
one approved bound reference. 

• Students are not permitted to use: blank sheets of paper and/or white out liquid/tape. 
 
Materials supplied 

• Question and answer book of 6 pages. 
• Working space is provided throughout the book. 

 
Instructions 

• Write your name in the space provided above on this page. 
• All responses must be written in English. 

 
 

Stu dents are NOT permitted to bring mobile phones and/or any other unauthorised 
electronic devices into the examination room. 
 
Students must not disclose the contents of the task; to do so will be a breach of School 
guidelines. 

 
 
  

Student Name  

Teacher Mr Trufitt Ms Tan  Ms Bergamin 
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(f) (i) Sketch the graph of the Percentage 
 Error versus x for x ∈ [−0.2, 0.2]. 

Label end-points correct to three 
decimal places. 

 

y

x

 

0.05 

 

0.1 

 

0.15 

 

0.2 

 

– 0.05 

 

– 0.1 

 

– 0.15 

 

– 0.2 

 
 

(ii) Does this graph confirm your response to part (e)?  Explain. 
 

 

 

 

 

 
 
(g) Hence, or otherwise, find the interval, correct to four decimal places, for which the linear approximation 

has a percentage error of less than 1%. 
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(d) Compare the values in the previous table to the one in Question 1 part (d).  Considering only 

[ ]0.2, 0.2x∈ − , which of the two options below gives the better approximation? 

 the tangent at 0x =  to the curve ( ) xf x e= ,    or 

 the tangent at 0x =  to the curve ( ) log (3 2 )eg x x= + . 

Justify your reason(s). 

 

 

 

 

 

 

 
 
Finally, one last bit of mathematical notation you will require for part 4 …. 
 
First, second, third and higher derivatives 

Consider  𝑓𝑓(𝑥𝑥) =  5𝑥𝑥4 −  7𝑥𝑥3 +  4𝑥𝑥2: 

𝑓𝑓′(𝑥𝑥) is the first derivative of 𝑓𝑓(𝑥𝑥).  For this example:  𝑓𝑓′(𝑥𝑥) =  20𝑥𝑥3 −  21𝑥𝑥2 +  8𝑥𝑥 

𝑓𝑓′′(𝑥𝑥) is the second derivative of 𝑓𝑓(𝑥𝑥).  For this example:  𝑓𝑓′′(𝑥𝑥) =  60𝑥𝑥2 −  42𝑥𝑥 + 8 

𝑓𝑓′′′(𝑥𝑥) is the third derivative of 𝑓𝑓(𝑥𝑥).  For this example:  𝑓𝑓′′′(𝑥𝑥) =   120𝑥𝑥 − 42. 
 
 
For higher order derivatives, typically greater than the third derivative, we use the notation ( ) ( )nf x  where n  is 
the thn  derivative of f  with respect to x . 
 
For example, CAS can show that, given: 6 4 3( ) 2 3 2 8g x x x x= + − + : 
 

the fourth derivative ( )(4) 2720 72g x x= +  

the fifth derivative ( )(5) 1440g x x= . 

…..   better than writing 𝒈𝒈′′′′′(𝒙𝒙)    !! 

 

 

End of part 3 
 


