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Description: Students appro-i/ate t0e derivative 23 4onstru4ting a se4ant line 2et7een t7o points on t0e grap0

of a fun4tion and grap0ing t0e value of t0e se4ant9s slope: ;0e3 i/prove t0e appro-i/ation 23 /oving t0e points

t0at deter/ine t0e se4ant 4loser toget0er: ;0e3 edit t0e original fun4tion and pra4ti4e predi4ting t0e s0ape of t0e

derivative grap0 fro/ t0e s0ape of t0e fun4tion grap0:

,echnology 2trength: B3 using t0e slope of a d3na/i4 se4ant line to grap0 appro-i/ate derivative values=

student /aster t0e relations0ip 2et7een t0e se4ant9s slope and t0e fun4tion9s grap0: B3 /oving t0is line= students

4an e-plore 0o7 to 4reate an appro-i/ate grap0 of t0e derivative:

3b5ectives: E-plore t0e relations0ip 2et7een a fun4tion and its derivative? grap0 t0e appro-i/ate derivative

values using t0e slope of t0e se4ant line? relate t0e s0ape of t0e fun4tion9s grap0 to t0e slope of t0e se4ant line?

appro-i/ate a grap0 of t0e derivative? predi4t and tra4e a given fun4tion9s derivative

Prere8uisites: @a/iliarit3 7it0 t0e 4on4ept of t0e derivative of a fun4tion at a point

2uggeste: ;ra:e Level: AA to AB

2ketchpa: Level: Cnter/ediate

2uggeste: Duration: DE /inutes

2uggeste: ?lassroom 2etting: F0ole Glass= Student Hairs: ;0is a4tivit3= designed for use 23 student pairs= 4an

2e easil3 /odified for 70oleI4lass use:

Preparation: Jevie7 t0e K4tivit3 Lotes: Hrevie7 t0e student sMet40: ForM t0roug0 t0e steps on t0e 7orMs0eet

and /aMe a 4op3 of t0e 7orMs0eet for ea40 student: See t0e presentation sMet40 for an e-a/ple of 4o/pleted

student 7orM:

Materials: Lone

2tu:ent BorksheetCsD: Hlotting t0e Derivative

2tu:ent 2ketch: HlotDerivative:gsp

Presentation 2ketch: HlotDerivative ForM:gsp

Eocabulary: Derivative fun4tion= lo4us

2ketchpa: Eersion: GSP5
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!sing the Sketch-

!n this sketch+ students construct a dynamic secant line to a cubic

function and plot a point whose !8value is the slope of the secant

line. By dragging the secant line along the function+ the plotted point

traces out the average rate of change of the cubic function.

By placing the points of the secant line very close together and

animating them to move them smoothly along the function plot+

students can trace a very good appro=imation of the plot of the

derivative.

Students further improve their plot of the appro=imate derivative

function by fi=ing the distance between points " and #+ making that

distance very small+ and constructing the locus of the plotted slope

as point " moves along the function. ?hey use this locus to e=amine

the relationship between the function and their appro=imate

derivative.

!n the E=plore More section+ students make a button to hide the

locus+ adBust some sliders to change the cubic function+ and then

use their discoveries to predict the shape of the new cubicCs

derivative. ?hey press the Sh&' )&c+s button and check their

prediction. Dn page 2+ they predict what the derivative will look like

for several given non8polynomial functions.

Sketch Tips-

Sketch ?ips show skills needed in this activity+ and the step at which the skill is first used.

Sketch Tip Tip Sheet or Tip -ideo

Step 2' L)*el )n o*.e/t 0ith the Te#t tool 3sing the 6e7t 6ool

Step 3' 9e)sure the /oordin)tes o= ) point using &e'()re + ,-(ci(('0 &e'()re + 1rdi3'te0 or &e'()re

+ 4oordi3'te(
9e)suring >oordin)tes

Step ?' @lot ) point *A sele/ting t0o B)lues )nd using 6r'ph + 9:ot as ;#0<=    @lotting @oints

Step C' 6r)/e )n o*.e/t using >i(p:'< + Tr'ce 6r)/ing

Step D' AniF)te )n o*.e/t using >i(p:'< + ,3i?'te AniF)ting

Guestion H' Sho0 the 9otion >ontroller using >i(p:'< + ShoA &otio3 4o3tro::er AniF)ting

Step I' Split ) point =roF ) p)th using Bdit + Sp:it
Splitting )nd 9erging

@oints

Step 1K' >)l/ul)te )n e7pression using Number + 4':c):'te     3sing the >)l/ul)tor

Step 12' 9erge t0o points using Bdit + &erCe 9oi3t(
Splitting )nd 9erging

@oints

Step 13' >onstru/t ) lo/us using 4o3(tr)ct + Doc)( >onstru/ting ) Lo/us

L7plore 9ore 1' >re)te ) MideNSho0 *utton using Bdit + ,ctio3 E)tto3( + FideGShoA
9)Oing MidePSho0

Buttons
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