
! #eo&etric !pproac- to e"i!

Description: St$%ents e)p+,-e e"i!. The1 2i-st e)p+,-e the +i4it ,2 567x8n9:n 2,- +;-ge =;+$es ,2 n t, 2in% it

;pp-,;ches e"x. The1 then -ep+;ce x ?ith i! ;n% $se ; ge,4et-ic ;pp-,;ch t, 4$+tip+ic;ti,n ,n the c,4p+e) p+;ne

t, 2in% the +i4it ;n% e=;+$;te e"i!.

,echnology 2trength: @1 $sing ite-;ti,n t, c,nst-$ct the seA$ence 2,- e"x in the c,4p+e) p+;ne ;n% B1 ;%C$sting

; s+i%e- t, si4$+;te ; +i4itD st$%ents c;n $se ; ge,4et-ic ;pp-,;ch t, 2in% the =;+$e ,2 e"i!.

3b5ectives: Use ; +i4it %e2initi,n ,2 e t, ;pp-,)i4;te integ-;+ p,?e-s ,2 eF $se ; +i4it %e2initi,n ,2 eD ;+,ng ?ith

4$+tip+ic;ti,n ,n the c,4p+e) p+;neD t, 2in% the =;+$e ,2 e"i!.

Prere8uisites: G,4p+eti,n ,2 the ;cti=it1 &ultiplication of 0omplex 2umbersF s,4e e)p,s$-e t, the c,ncept ,2

+i4its

2uggested ;rade =evel: 66 t, 6H

2ketchpad =evel: @eginning

2uggested Duration: IJ 4in$tes

2uggested ?lassroom 2etting: Kh,+e G+;ssD St$%ent L;i-s. This ;cti=it1D %esigne% 2,- $se B1 st$%ent p;i-sD c;n

Be e;si+1 4,%i2ie% 2,- ?h,+eMc+;ss $se.

Preparation: Ne=ie? the Octi=it1 P,tes. L-e=ie? the st$%ent sketch. K,-k th-,$gh the steps ,n the ?,-ksheet

;n% 4;ke ; c,p1 ,2 the ?,-ksheet 2,- e;ch st$%ent.

Materials: P,ne

2tudent BorksheetCsD: O Re,4et-ic Opp-,;ch t, e"i!

2tudent 2ketch: eipi.gsp

Presentation 2ketch: P,ne

Eocabulary: G,4p+e) n$4Be-sD c,4p+e) p+;neD ;-g$4ent

2ketchpad Eersion: RSL5
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Using the Sketch:

!tudents first use a ne- sketc0 to calculate t0e terms in t0e

se4uence 56768n9:n usin; increasin; po-ers of 6= for t0e >alue of n

and disco>er t0at t0eir calculations approac0 e 5approximately

ABC69B T0ey edit t0eir calculations and use t0e limit definition of e to

approximate e!B

!tudents t0en open a prepared sketc0B En pa;e 6F students are

;i>en t-o points plotted on t0e complex planeB Point # is at 56F =9

and represents t0e >alue 6 and Point $ is at 56F !86=9 and

represents t0e >alue 6 7 i!86=B T0ey use t0ese t-o points and a

slider to construct an iterated ima;e and t0en adHust t0e slider so

t0ey can approximate t0e >alue of e&i!B En pa;e A of t0e sketc0F

t0ey use t0e same process to in>esti;ate e&'"F -0ere " is any

numIerB

Sketch Tips:

!ketc0 Tips s0o- skills needed in t0is acti>ityF and t0e step at -0ic0 t0e skill is first usedB

Sketch Tip Tip Sheet or Tip -ideo

!tep 2: (alculate an e.pression usin3 Number ( )#*c%*#te      4sin3 the (alculator

6uestion 3: 8dit a function by double=clickin3 with the -&&./ tool (reatin3 and 8ditin3 @unctions

!tep A: Bterate a construction usin3 T&#ns2.&3 ( 4te&#te 4sin3 Bteration

!tep 11: (han3e the value of a number FparameterG (han3in3 Parameters
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