
Taylor Series

Descri'tion: Students appro-imate the sine 1unction using a Taylor series7 They construct one point

corresponding to the 1irst partial sum and iterate to 1ind points corresponding to the subsequent terms7 Their 1inal

result is a graph to any desired depth7

,echno.og0 Strength: :y creating parameters and using iteration; students can create a Taylor series 1or the

sine 1unction and e-plore ho< adding terms to a Taylor series appro-imation increases the accuracy o1 the

appro-imation7

3b5ectives: Create a Taylor series> e-plore ho< adding terms to a Taylor series appro-imation increases the

accuracy o1 the appro-imation

7rere8uisites: ?amiliarity <ith the sine and cosine 1unctions

Suggested ;rade Leve.: @@ to @A

S>etch'ad Leve.: Challenging

Suggested Duration: BC minutes

Suggested ?.assroom Setting: Whole Class; Student Pairs7 This activity; designed 1or use by student pairs; can

be easily modi1ied 1or <holeGclass use7

7re'aration: Hevie< the Ictivity Jotes7 Previe< the student sketch7 Work through the steps on the <orksheet

and make a copy o1 the <orksheet 1or each student7 The presentation sketch can be used as a demonstration7

Aateria.s: Jone

Student Bor>sheetCsD: Taylor Series

Student S>etch: Jone

7resentation S>etch: Taylor Series Present7gsp

Eocabu.ar0: Series; Taylor series; partial sums; locus

S>etch'ad Eersion: GSP5
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!sing the Sketch:

!n a ne& sketch, stu.ents create a coor.inate s2ste3 an. construct

a point on the x5axis7 The2 create 9our para3eters to represent the

initial values o9 the para3eters in the Ta2lor series 9or3ula, an. use

these para3eters an. the x5value o9 the point to calculate the next

values 9ro3 the initial values7

Stu.ents plot a point representing the next value o9 the su3 o9 the

series an. iterate each o9 the para3eters to its next value7 >2

9in.ing the ter3inal point o9 the point i3age, the2 can construct a

locus that sho&s the graph o9 the Ta2lor series approxi3ation at the

current .epth o9 iteration7

Stu.ents .escri?e the shape o9 the resulting graph, .escri?e ho&

the result changes as the2 change the .epth o9 iteration, an.

.eter3ine the nu3?er o9 ter3s nee.e. to give a reasona?le

approxi3ation o9 the 9irst perio. o9 the sine graph7

!n the @xplore Aore section, stu.ents evaluate another Ta2lor series

expansion, this ti3e 9or the cosine 9unction7

Sketch .ips:

Sketch Tips sho& skills nee.e. in this activit2, an. the step at &hich the skill is 9irst use.7

Sketch Tip Tip Sheet or Tip Video

Step &: Create a new number 0parameter1 using Number | (e* Parameter              Creating a Parameter

Step 6: Change the value of a number 0parameter1 Changing Parameters

Step <: Calculate an expression using Number | 1#2302#te        Using the Calculator

Step <: Click a value in the sketch to enter it into the Calculator Using the Calculator

Step A: Plot a point bB selecting two values and using !"#$% | +2ot a/ 6x89: Plotting Points

Step D: Eterate a construction using T"#n/=o", | >te"#te Using Eteration

Step 1G: Construct a locus using 1on/t"03t | ?o30/ Constructing a Locus
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