
! Sine 'ave *racer

!escription: Students use points on perpendiculars, parallels, and a circle to construct an animation that traces

out a sine wave. They explore the sine wave by dragging various points in their construction. ;inally, students

explore the relationship between a unit circle, its circumference, and the trace of a sine wave.

Technolog0 Strength: By tracing a point whose hori>ontal movement is controlled by a point on a segment and

whose vertical movement is controlled by a point on a circle, students can easily construct an animation that

traces out a sine wave and use their model to explore sine waves.

345ectives: Construct an animation that traces out a sine wave@ explore a sine wave@ discover a relationship

between a unit circle and the sine wave

7rere8uisites: ;amiliarity with the Cartesian coordinate system

Suggeste: ;ra:e =evel: A to 10

Sketchpa: =evel: Intermediate

Suggeste: !uration: 4F minutes

Suggeste: ?lassroo@ Setting: Whole Class, Student Hairs. This activity, designed for use by student pairs, can

be easily modified for wholeIclass use.

7reparation: Jeview the Activity Lotes. Work through the steps on the worksheet and make a copy of the

worksheet for each student. See the presentation sketch for an example of completed student work.

Aaterials: Lone

Stu:ent BorksheetCsD: A Sine Wave Tracer

Stu:ent Sketch: Lone

7resentation Sketch: Sine Cosine Tracer Work.gsp

Eoca4ular0: Sine wave, periodic function, circumference

Sketchpa: Eersion: NSH5
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Using the Sketch:

!t#dent' )on't+#)t , -o+i/ont,0 'e12ent A"# , )i+)0e A$# , 3oint D

on 'e12ent A"# ,nd , 3oint & on )i+)0e A$. T-e5 t-en )on't+#)t

3oint ( ,t t-e inte+'e)tion o6 t-e 0ine 3e+3endi)#0,+ to A" t-+o#1-

3oint D ,nd t-e 0ine 3,+,00e0 to A" t-+o#1- 3oint &. !t#dent' d+,1

3oint D ,nd 3oint & ,nd de')+i7e 8-,t -,33en' to 3oint (.9 T-e5

2,:e , )on;e)t#+e ,7o#t 8-,t 3oint (<' 3,t- 8i00 0oo: 0i:e i6 3oint' D

,nd & 2o=e ,t t-e ',2e '3eed9

To )-e): t-ei+ )on;e)t#+e> 't#dent' ,ni2,te 3oint D ,0on1 'e12ent

A"# ,nd ,ni2,te 3oint & )o#nte+)0o):8i'e ,+o#nd t-e )i+)0e to t+,)e

o#t , 'ine 8,=e9 ?in,005> 't#dent' #'e )i+)0e A$ to de6ine , #nit

)i+)0e ,nd t-en #'e t-e #nit )i+)0e ,nd t-e t+,)e to ex30o+e t-e

+e0,tion'-i3 7et8een , #nit )i+)0e> it' )i+)#26e+en)e> ,nd t-e t+,)e o6

, 'ine 8,=e9

Sketch Tips:

!:et)- Ti3' '-o8 ':i00' needed in t-i' ,)ti=it5> ,nd t-e 'te3 ,t 8-i)- t-e ':i00 i' 6i+'t #'ed9

!ketc& (ip (ip !&eet or (ip -ideo

Step &: Construct a point on an object 3ith the Point tool 6sing the Point Tool

Step :: Construct a perpendicular line using Construct , Perpendicular Line
Constructing Parallels and

Perpendiculars

Step <: Construct a parallel line using Construct , Parallel Line
Constructing Parallels and

Perpendiculars

Step =: Construct an intersection using Construct , Intersection Constructing Points

Step >: Create an ?nimation button using 4dit , Action 6uttons , Animation ?nimating

Step AB: Trace an object using 8isplay , Trace Tracing

Step A&: Measure the coordinates oD a point using Measure , Abscissa, Measure , Ordinate,

or Measure , Coordinates
Measuring Coordinates
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