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Activity Overview 

In this activity, students are introduced to power series approximations for functions. Using 
multiple representations to support understanding, students build the foundations for further 
applications of series, and apply this to the study of Maclaurin and Taylor series. This activity 
provides an introduction to the applications of differential calculus to series and approximation, 
and offers consolidation and practice opportunities using dynamic models, algebraic 
spreadsheets and prepared programs. 

 

Concepts 

• Differential calculus, power series approximations, Maclaurin and Taylor series. 
____________________________________________________________________________ 
 

Teacher Preparation 

This investigation offers opportunities for students to begin their studies of power series 
approximations, deriving Maclaurin and Taylor series expansions for common functions. It offers 
opportunities for students to consolidate their skills (including using prepared interactive 
graphing and algebraic spreadsheets). As such, care should be taken to provide ample time for 
ALL students to engage actively with the requirements of the task, allowing some who may have 
missed aspects of earlier work the opportunity to build new and deeper understanding. 

• This activity can serve to consolidate earlier work on differentiation, series and 
approximation. It offers a suitable introduction to power series. 

• Begin by reviewing calculus applications to approximation methods such as Newton’s 
Method. 

• The screenshots on pages X–X (top) demonstrate expected student results.  
Refer to the screenshots on page X (bottom) for a preview of the student .tns file. 

• To download the .tns file, go to http://education.ti.com/exchange and enter 
“XXXX” in the search box. 
 

Classroom Management 

• This activity is intended to be teacher led. You should seat your students in pairs so 
they can work cooperatively on their handhelds. Use the following pages to present the 
material to the class and encourage discussion. Students will follow along using their 
handhelds, although the majority of the ideas and concepts are only presented in this 
document; be sure to cover all the material necessary for students’ total comprehension. 

• Students can either record their answers on the handheld or you may wish to have the 
class record their answers on a separate sheet of paper.  

 

TI-Nspire™ Applications 

Notes, Graphs & Geometry, Calculator, Lists & Spreadsheet.

Applications of Calculus: 

Introducing Maclaurin Series 
ID: XXXX 

Time required 

45 minutes 
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Step 1: The activity begins with discussion of the 

benefits of polynomials over other, more 

difficult functions, especially as applied to 

the calculus. Discussion should center on 

the practicality of approximating functions 

using polynomials of various degrees. The 

Maclaurin series is introduced in this context, 

as centered around the value x = 0. 

               

  

 

Step 2: Drawing on previous knowledge, students 

should be encouraged to discuss the degree 

0 and 1 cases – the y-intercept of any 

function offers a good approximation close to 

x = 0, and the tangent to the curve is likely to 

offer an even better fit to a given curve. 

 

Step 3: Extending these ideas to polynomials of 

higher degrees lies at the heart of this topic, 

and teachers need to ensure that students 

are comfortable with this concept. Further, 

the relationship between higher derivatives 

and the “fit” to a curve may need some 

carefult consideration. 
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Step 4:  Deriving the form for the Maclaurin (and 

Taylor) series is not difficult and students 

should be encouraged to attempt this 

themselves, if necessary with some CAS 

assistance. It is important that time be spent 

distinguishing between the Maclaurin and 

Taylor series, as well as applying these to 

common functions. 

 

Step 5: Opportunities are provided for students to 

experiment with the effects of changes to the 

order of the approximation polynomial, and 

of changes to the center of the 

approximation (0 for Maclaurin, “a” for 

Taylor). Interactive graphs and spreadsheets 

are made available for students to explore 

these changes and so to be able to express 

these concepts in their own words. 

Extension 

The extension activities provide opportunities 

for students to apply what they have learned, 

formalizing their derivation of the series 

using sigma notation, and applying this to 

further functions. The application is extended 

to derivation of both Euler’s formula for 

complex numbers and, from this, de Moivre’s 

Theorem. Both may be readily established 

using power series expansions. 
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Applications of Calculus: Introducing Maclaurin Series – ID: 

XXXX (Student)TI-Nspire File: CalcActXX_Maclaurin_EN.tns 
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ERROR: undefined

OFFENDING COMMAND: ‘~

STACK:


