Reader Investigations, Feb 2003

Readersare invited to submit results to the Editor of their or their learners’
investigationf thefollowing problemdby 1 August2003for the Octoberissueof the
KZN Mathematicslournal

A

1. Tangentso acircle C are drawnfrom two arbitrary pointsA andB outsidethe
circle.Find andprovetherelationshipbetweerthe "center"angleACB, andthe
two anglesAEBandBDA.

o
o

2. Circumscribea cyclic quadrilateralABCD arounda circle. Whatdo you notice
aboutthelinesEG andFH joining the oppositetangentialpoints?Prove your
observation.

3. (a) Keepingafixed andvaryingd, investigateand makea conjectureregarding
the graphsof the correspondingamily of quadraticfunctions of the form



y=axX +(a+d)x+(a+2d). (For example, consider the family
y= X +2x+3,y=x*+3x+5y=x"+4x+7, etc.)

(b) Keepingb fixed andvaryingd, investigateand makea conjectureregarding
the graphsof the correspondingamily of quadraticfunctions of the form
y=(b-d)X* +bx+ (b +d).

(c) Keepingc fixed andvaryingd, investigateand makea conjectureregarding
the graphsof the correspondingamily of quadraticfunctions of the form
y=(c-2d)x’ +(c—d)x+c.

Proveyour conjecturesn (a), (b) and(c) above.

c D’

Two similar cyclic quadrilateralsABCD and A'BC'D touch eachother at the
commonvertexB. Whatdo you notice aboutthe lines AA, CC' and DD'?
Proveyour observation.

A rectangulaprism(box) hasintegersidesanda surfaceareaof A. Show that
A hasto beaneveninteger,andthenfind all theevenvalueshatA cannotbe.

Thosewho areunableto solveall five problems/investigationsbut obtaininteresting
partialsolutionsareencouragedo submittheresultsof theirinvestigations.

Ready-madesketchpad! sketchesghatcanbe usedfor exploringthefirst four

problemscanbedownloadedn zippedformatfrom:

http://mzone.mweb.co.za/residents/profmd/reader03a.zip
Thesketchesanalsobe exdored with a free demoversion of Sketchpadd,

which canbedownloadedrom:

http://www.keypress.com/sketchpad/sketchdemao.html


http://mzone.mweb.co.za/residents/profmd/reader03a.zip
http://www.keypress.com/sketchpad/sketchdemo.html

