
! #ectangle +ith Ma/imum !rea

Description+ "tudents e)plore areas of rectan1les whose perimeter is fi)ed. 7hey make a con:ecture about what

type of rectan1le has the most area for a 1iven perimeter and check their con:ecture by plottin1 the side len1th

and area of the rectan1le on the coordinate plane.

Technology Strength+ =y plottin1 the side len1th and area of a rectan1le with a 1iven >dynamic? perimeter on the

coordinate plane@ students can discover what type of rectan1le has the most area for any 1iven perimeter.

3bjectives+ Aor a 1iven perimeter@ discover what type of rectan1le has the most area

Prerequisites+ Bnderstandin1 of the terms rectan1le@ trian1le@ area@ and perimeter

Suggested Grade =evel+ 9 to 10

Sketchpad =evel+ Fhallen1in1

Suggested Duration+ GH minutes. If you are short on time@ stop after J2@ omittin1 the e)ploration of the problem

usin1 the ma)ima or minima of a 1raph.

Suggested Classroom Setting+ Lhole Flass@ "tudent Pairs. 7his activity@ desi1ned for use by student pairs@ can

be easily modified for wholeNclass use.

Preparation+ Oeview the Pctivity Qotes. Lork throu1h the steps on the worksheet and make a copy of the

worksheet for each student. "ee the presentation sketch for an e)ample of completed student work.

Materials+ Qone

Student Worksheet(s)+ P Oectan1le with Ma)imum Prea

Student Sketch+ Qone

Presentation Sketch+ Ma) Prea Oectan1le Lork.1sp

Eocabulary+ SptimiTe@ perimeter@ area@ locus

Sketchpad Eersion+ U"P5
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!sing the Sketch-

St#de&t' co&'tr#ct , 'e-.e&t AB ,&d , poi&t C o& 'e-.e&t AB ,&d

the& co&'tr#ct , rect,&-2e ACD% 3ho'e peri.eter i' t3ice the

2e&-th o4 'e-.e&t AB& To do thi'6 the7 co&'tr#ct , circ2e ce&tered ,t

poi&t C 3ith r,di#' CB, ,&d #'e perpe&dic#2,r' to 'e-.e&t AB

thro#-h poi&t' A ,&d C, ,&d , p,r,22e2 2i&e to 'e-.e&t AB thro#-h

poi&t D, to 4i&i'h the rect,&-2e6 3here poi&t D i' the i&ter'ectio& o4

the circ2e ,&d the perpe&dic#2,r 2i&e thro#-h poi&t C&

St#de&t' .e,'#re the ,re, ,&d peri.eter o4 rect,&-2e ACD%, dr,-

poi&t C, ,&d o8'er9e ho3 dr,--i&- poi&t C ,44ect' the ,re, ,&d

peri.eter: ;'i&- their o8'er9,tio&'6 the7 .,ke , co&=ect#re ,8o#t

3h,t t7pe o4 rect,&-2e h,' the .o't ,re, 4or ,&7 -i9e& peri.eter:

St#de&t' check their co&=ect#re 87 p2otti&- the 'ide 2e&-th AC ,&d

the ,re, o4 rect,&-2e ACD% o& the coordi&,te p2,&e6 2,8e2i&- the

poi&t >side length, area? ,' H& @eAt6 the7 dr,- poi&t C to 'ee the

p2otted poi&t H 4or di44ere&t 'ide 2e&-th' ,&d ,re,: Bi&,2276 't#de&t'

co&'tr#ct the 2oc#' o4 thi' poi&t ,' poi&t C .o9e' ,2o&- 'e-.e&t

AB ,&d po'itio& poi&t C 'o th,t poi&t H i' ,t the .,Ai.#. o4 the

2oc#':

Sketch Tips-

Sketch Tip' 'ho3 'ki22' &eeded i& thi' ,cti9it76 ,&d the 'tep ,t 3hich the 'ki22 i' 4ir't #'ed:

S"etc& Tip Tip S&eet or Tip -ideo

!tep 3: (onstruct a perpendicular line usin3 Con$truct * Per-en./cular 2/ne (onstructin3 Parallels and Perpendiculars

!tep 5: (onstruct an intersection usin3 Con$truct * 3nter$ect/on (onstructin3 Points

!tep 6: (onstruct a parallel line usin3 Con$truct * Parallel 2/ne (onstructin3 Parallels and Perpendiculars

!tep 8: (onstruct a poly3on interior usin3 Con$truct * 3nter/or (onstructin3 9nteriors

!tep 9: Measure an area usin3 4ea$ure * 5rea Measurin3 <rea= Perimeter= and (ircumference

!tep 9: Measure a perimeter usin3 4ea$ure * Per/6eter Measurin3 <rea= Perimeter= and (ircumference

!tep 11: Measure a distance usin3 4ea$ure * 7/$tance Measurin3 Len3th and Distance

!tep 12: Plot a point by selectin3 two values and usin3 Gra-h * Plot a$ :;<=>  Plottin3 Points

!tep 1H: (onstruct a locus usin3 Con$truct * 2ocu$ (onstructin3 a Locus
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