Making Shapes

Chapter 2. Making Shapes

Let'splay turtlel

You can useyour
Pencil Turtle,you can
use your self, or you
can use some of your
friends. In fact, why
not try all three?

R it Trail4. B metr

Can you use your fingersto make a shape that looks
like a square? Not too easy, isit.

Sotry thisone...

Get with afriend. Hold you armsout. Can you make
a better square now?
Get a bunch of
friendstogether and
make a big circle.
Now makeavery
small circle.
What do you haveto
doto makea
triangle?
Can you makea
triangleby your self?
Or doyou need some
friendsto help you
out.

Playing turtlegivesyou an idea of just what it takesto
make different shapes.
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Exploring Squares
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Let’sstart with an easy shape...likea square.

Doyou know what makesa squar edifferent from, say,
atriangle? Or arectangle? Wéll, for onething, all the
sides of a square arethe same size.

Tell theturtletogoHOME...not on the
computer...you'restill doing Body Geometry, remember ?
Pretend that HOME isin the middle of theroom or the
middle of your paper.

Now...what commands must you givetheturtleto
draw a square?

1. FORWARD TURTLE STEPS

Areyou going to make a BIG square or aiittle SQuUare?

2. RIGHT TURTLE TURNS

You can turn left if you want. But how many turnsdo
you haveto make? 30? 67? 105? 2987

We've already done this, don’t you remember? It was
when we wer e talking about turtleturns. If you for get,
why not turn back and find it again.
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3. FORWARD TURTLE STEPS

Fill in the blank with the same number of stepsthat you
did in step 1.
4. RIGHT TURTLE TURNS

How many turnsshould you make here? Should thisbe
the same number of turnsasyou madein step 2?

5. FORWARD TURTLE STEPS

You should already know how many stepsto go thistime.

6. RIGHT TURTLE TURNS

How many turtle turnsthistime?

7. FORWARD TURTLE STEPS

8. RIGHT TURTLE TURNS

What did you discover about a square?
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Repeating
Commands
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Sure, thefour sideshaveto bethe same. But what
about the corners? Do they haveto be the same? Why?

Simple. If they’'renot the same, you’ll end up going
off in some strange direction and never make it back
HOME.

Let'stry thison the computer.

Click on the M SW L ogo icon to open M SW L ogo.
Then type your commandsin the I nput Box.

FD RT FD RT

FD RT FD RT

Wow! All thesidesand all the cornershaveto bethe
same. But that'salot of typing when you do that threeor
four times. Therehasto be an easier way!

L ook at all thosecommands. Doyou seewhat you did?
You repeated the commands FD and RT
four times. Solet'stry a new command...

REPEAT 4 [FD 100 RT 90]



Making Shapes

Thistellstheturtleto REPEAT thecommandsinside
the bracketsfour times. Bracketslook like square
parentheses...[ ]. Moreabout thesein the next chapter.

OK, let'stry someother squares. You fill in the steps.
The number of turnshasto be 90, right?
REPEAT 4[FD RT 90]

Make a great big square!

REPEAT 4[FD RT 90]

M ake a littie bitty SqQUAar €
REPEAT 4[FD RT 90]

TERRIFIC!

Now for atough one.
Put asquareinsidea
square? That means
you havetodraw a
big square, pick the
pen up, moveinside
the big square, and
draw alittle square.

| left out one of the steps.
Think about it. Which oneisit?
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Adventures
with Squares
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Draw a big square. Pick thepen up. Moveinsidethe
big square and draw a little square. You can't draw
another square until you put the pen back down, right?

OK,nomoretricks. Put thepen down and then draw
alittlesquare.

There€'slotsof thingsyou can do with squares.

Draw alittle squarefirst and then draw a big square
around the outside.

Draw a big square and then put a little squarein the
corner.

Draw a big squareand then stack some other squares
on top of it...like stacking up boxes.

What else can you do with boxes?
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“Takealook at thesepictures. Can you makethese?
What’sthe same about them? What’sdifferent?

“What other things can you make?”
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How about flags?
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A windmill?

Don't forget to write down your ideas. You may just
want to use some of these ideas later on.

a7
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R it Trail 5. L Puzzl
Here'sa puzzlefor you.

L ook at thispicture.

It lookslike four squareshooked together, doesn't it.

Get somestraws or some sticksand makethispuzzleon a
tabletop. Now...takeaway just onestraw or stick so that
thereare only three squares|eft.

Can you do that?

You can also try solving the puzzle by drawing it on paper
or on thecomputer. Later, after you learn about writing
procedures, we'll show you how to have theturtle solve
the puzzlefor you.

48



Making Shapes

Adventures with Triangles

Now...ready totackleatriangle? What makesatriangle
different from a square?

That'sright, atriangle hasthree sidesand three
corners. A squarehasfour of each...four equal sdesand
four equal cornersor angles.

Working With There sanewword for you. Angles! Isthat something
Angles like a corner?

Draw aline. Turn anumber of turtleturnsand draw
another line. Makeit any number of turns.

S

Just like magic...there’'s an angle between thelines,
right? But what about ontheoutside? I sthat an angle, too?

Sureitis. It'sjust a bigangle.
Wow! That'salottaturtleturns!
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Morf callsthem turtleturns. Some other people call
them “degrees.” More about degreeslater.

Now, what about a triangle? Do all the sidesand
cornershaveto bethe sameor can they be different?

If you said the sides and the corners can be different,
giveyourself abig Gold Star! But there'safunny thing
about triangles. If all the sides ARE the same, can the
angles be different?

Giveyourself another Gold Star if you said, No!

But how do you know? If all the sidesarethe same,
why dotheangleshaveto bethesame? L et'sexploresome
trianglesand seeif we can figurethis out.

Get MSW Logoup and running. Let'sstart wherewe left
off with the squares.

FD 100 D

RT 90

FD 100
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OK! Now you havetwo sides and one angle on the
screen. That angle has a special name. It’scalled a Right
Angle.

“l know,” Morfchimedin.“That'sbecausetheturtle
goesto theright!”

“No, I’'m afraid not, Morf. They call it aright angle
becauseit has 90 degrees. You can make aright angle by
turning left. 1 know that sounds crazy. Just trust me.

90° right angle 90 turtleturns

/' ‘\ (A right angle)

When you talk about degrees, you usethat little ©
symbol. You’'ll hear more about anglesand degreeslater.
For now, let’s get back totriangles.”

A trianglehasthreesidesand threeangles. So, let'smake
the corner into atriangle.

The easy way istojust type HOME.

There'satriangle,
threesidesand three

angles. Weknow for

afact that two of the
sidesareequal. You

typed FD 100 two 2
times, right?

L ook at theangledown near HOME. Comparethat with
the onein the upper right corner.
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Do they look to bethe same? Arethey thesameasthe
corner you made when you went RT 907?

With theturtleat HOME,
type...

RT 90 FD 100

%

Hey! That lookslikethreesides o a syuare. vwna
commands do you need to finish thesquare? RIGHT 90
sendsyou in thewrong direction. Sotry...

LT 90 FD 100

Now you should be at the upper right corner of a
squarethat isalso two triangles, correct?

Hiding the To seeyour drawing moreclearly, let'stry a new

Turtle command. TypeHIDETURTLE and press Enter.
Ernestinedisappears! You can abbreviateHIDETURTLE
by typing HT.

Now type HOME.

Toseetheturtleagain, what doyou think thecommand
will be? Sure, SHOWTURTLE.
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oy \\

L

SHOWTURTLE - ST HIDETURTLE -HT

OK, theturtleisback home. And there'stwo triangles
and a squareon the screen. Wow!

L ook at theanglesthereat HOME.

Compar e them with the anglesin the
upper right corner of thesquare. Doall
four of the angleslook the same?

You'reright. They arethesame. Let's

check this out.

TypeCStoclear thescreen andtaketheturtleHOME.
Then type...

REPEAT 4[CORNER] todraw asquare.

NowturnRIGHT 45and go FD 200. What happened?
Theturtledrewalineright through theupper right corner.
Now type HOME and then type...

REPEAT 2[CORNER]

Thistakesyou totheupper right corner of thesquare
with theturtle facing the bottom of the screen.
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Again...turn RIGHT 45and go FD 200...just likeyou
did before. What happened?

Thesamething, right? Only thistimetheturtledrew
alinethrough the lower left corner.

Do you think we can make arulefrom all this?

| think so. Seemsto
methat when a
triangle hastwo
equal sides, you're
going to have two
equal cornersor
angles. Inthe
example above, you
turned RT 45 twice,
correct?

Justtomakesure, let'stry another triangle. Clear the
screen. Then try this...

FD 100 RT FD 100 HOME

Add any number you want. Doyou seetwo equal sides
and two equal anglesthereon thescreen? Try it again a
few times...just to be sure. Uselots of different numbers
for theturtleturns.

FD 100 RT FD 100 HOME
FD 100 RT FD 100 HOME
FD 100 RT FD 100 HOME
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Seemsto work, doesn’t it.

Do you notice anything else about your triangles?

yd

First you went FD 100. Then you turned right and
went FD 100 again. Thiscreated theanglesA and B in this
drawing. When you went home, you created the C and D
angles, right?

Now let’stry something. Type...
FD 100 RT 60 FD 100 HOM E
Now type...

RT 60/ 2 FD 200

That’s60 divided by 2...FD 200.

WOW! Theangle C ishalf thenumber of turnsto
draw angle A. What about angle D? Type...

FD 100 RT FD 100 (Fill in a number.)
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Now type RT 180 - Fill in the number of
turnsyou just made. What happened? Istheturtlefacing
the bottom of the screen?

Hmmmmm...thisis getting interesting. Now type...
RT /2 FD 200

Fill inthenumber of turnsyou madeaboveand divide
it by two and then go FD 200. What happened?

DOUBLE WOW!
You'rediscovering all sorts of things about triangles!

Take another look at the triangle drawing on the last
page, the onewith anglesA, B, C, and D. What do you
know now?

AnglesA + B =180
AnglesC + D = Angle A
AngleC = AngleD

If all thisistrue, then...

AnglesB +C + D =180

So...thesum of all theanglesin atriangle equal 180.
But beforewe look at morerules...

Try thisone...

FD 100 RT 120 FD 100 HOME

Do you see anything different £
about thistriangle?



Rules for
Triangles

Making Shapes
L et's check thisout. Type...
RT 60 FD 100

What happened? Where' stheturtle? Seemsall three
sidesareequal now, aren't they? Andif thesidesareequal,
what about the angles?

Waeéll, that's easy to check, too! All you havetodois
usethe REPEAT command to draw three sidesand three
corners.

REPEAT 3[FORWARD 100 RIGHT 120]

Wow! It works! And just to be completely certain,
let'sgo back tothetrianglewith two equal sides. Clear the
screen and type...

FD 100 RT 90 FD 100 HOME

Now let'scheck that last line. Turn RIGHT 45 and go
FORWARD 100. Did thistake you back to the other
corner?

No, not quite. So, lookslike you proved something about
triangles.

1. If you havethree equal sides, you'll have three equal
angles.

2. If you have two equal sides, you'll have two equal
angles.

3. If you have no equal sides, none of the angles will be
equal.

4. Thesum of thethreeanglesin atriangle equal 180
degrees.
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L ookslike Logy got into a bit of trouble exploring
triangles. How about you?

58
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W hat about an hour glass?

Try abutterfly?

L ookslike a bowtie!
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R it Trail 6. More L Puzzl

Here's some more L ogo puzzlesto do using a pencil
and paper.

Draw each of thesefigureswithout retracing any line,
and without lifting your pencil from the paper. Later on,
you'll find L ogo proceduresthat will solvethe puzzlesfor
you.

VAVAV
VAV

60



Making Shapes

Adventures with Rectangles

Speaking of rules, what about squar esand r ectangles?
Weknow asquarehasfour equal sides. And, becausethe
four sidesareequal, the four anglesare equal.

What makes a squar e different from arectangle? Or
isit different?

I"'m confused!

“Morf, seemslikeyou got yourself into abox; | mean
it lookslike the box got into you!”

L et’sfigureall thisout.
To start, let'sdraw rectangles. You fill in the blanks.

Rectangle #1 Rectangle #2

Fb Fb_
RT RT
Fb Fb_
RT RT
FD FD
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RT RT
FD__ FD__
RT RT

What rulesdid you discover when trying to draw a
rectangle?

Can you draw a rectangle where all four sidesare
different lengths? Not very easily, right?

Can you draw a rectangle with only two equal
sides...theother twowould beunequal? Nope, that didn't
work either, did it.

{5

What about this blackboard? Isthat arectangle?

Can you draw arectanglethat hastwo sets of equal
sides; wheretwo sides are 100 stepslong and two other
sides are 200 stepslong?

Yes! That's something you can do!
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What doesthistell you about theangles? They all have
tobe 90 turtleturns, or 90 degrees...just likethe square.

Go ahead.

Try stacking up somerectangles.

REPEAT 2[FD
REPEAT 2[FD
REPEAT 2[FD
REPEAT 2[FD

REPEAT 2[FD

RT9FD
RT9FD
RT9FD
RT9FD

RT 90 FD

RT 90]

RT 90]
RT 90]
RT 90]

RT 90]

What happenswhen you makethe number of turtle steps
the samefor both blanks? You got it! That'sa square!
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Rectangle
Rules
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So, | guessyou can make somerulesabout rectanglesand
sguares.

1. A rectangle hasto have four equal angles and four
sides.

2. A squareisarectangle with four equal sides and four
equal angles.

3. A rectangle hastwo sets of equal sides.

One morething...what’sthe sum of the angles of a
rectangle?

Awfully smple? Or smply awful?
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Making Shapes
's Oneliner

OK, sothisoneisn’t off thecomputer. But it’saRabbit
Trail just thesame. And it givesyou thechancetouseyour
shapes commands.

Think about all the things you know how to do now.
You can move Ernestinearound thescreen. You can draw
squares, rectangles, and triangles using the REPEAT
command. Why not put them all together in a Big,
Fantastic, Gorgeous “ oneliner.”

What'sa“ oneliner?” Well,why not start withthisone.
It usesa square.

REPEAT 12 [REPEAT 4[FD 100 RT 90] RT 30]

Add a stem and it lookslike a flower, doesn't it?
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REPEAT 6 [FD 100 [REPEAT 6 [FD 10 BK 10 RT 60]
BK 100 RT 60]

What'sthat look like?

REPEAT 6 [FD 100 REPEAT 60 [FD 20 BK 20 RT 6]
RT 60]

What about thisone?

All of these are nice shapes. But why not some crazy
shapes...just to discover what you the turtle can do.

REPEAT 12 [FD RT BK LT

Now...why not see who can come up the prettiest or
thefanciest “one-liner.”

Dreaming up one-liners can be tough sometimes. So
why not try it on paper?

Draw a design or a picture using just one shape.
Earlier in thischapter, you saw a cater pillar made from
sguar es.

Now...what can you do with triangles or rectangles?

A young lady in the third gradedrew a cat using just
triangles. Then shedrew it on the computer so she could
print it to show to her family.

Think of what you can do with just one shape?
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Let's Review Thisisreally likeatest...to seeif you know whereto
find the answersif you need to. Sometimesitismore
important toknow wheretofind answer sthanitistoknow
the answers.

Anyway, wecall thisaReview becausewhen | mention
theword, “Test,” Morf runs off and hides.

A squarehas sidesand angles, all of which
are

A triangle has sidesand angles.

A rectangle has sides and angles, all of
which are

To makethe corner of a square, you haveto turn
turtleturns.

Tomakethecorner of atrianglewith equal sides, you
make turtleturns.

If you add up all the angles of a square, you get

+ + + =

If you add the angles of a triangle, you get :
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The Turtle’s
Clock
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If you add up all the angles of arectangle, you get
(That’sjust likeasquareand you’ vealr eady donethat,
right?)

Now...look at your answers. See something strange
there? Do you think that may beimportant? We'll see
later on. We've got lots moreto learn about shapes.

ks and Waln n her ff

Doyou need somehelp under standing angles, degr ees,
and things?

Weéll, her e ssomeideasyou can usetomakesomesense
out of this.

Let’sstart with a clock. If you can tell time, you can
under stand angles and degr ees.

You'’ll need somehelp from your friendsor theothers
in your class. You'll also need alargeroom or a big space
outside. Thelast thingyou’ll need isalong piece of string
or rope; at least aswide asyour circlewill be.

Thefirst thingtodoisdraw alargechalk circleon the
floor.

1. Have one person hold the string down on thefloor in
the center of theroom.

2. Stretch thestring out to whereyou want the edge of the
circleto be.

3. At theedge of thecircle, wrap the string around the



Making Shapes

chalk a few times.

4. With the chalk on thefloor, keep the string tight and
walk inacirclearound theperson in themiddle. M ake
surethe middle person turnswith you so the string
doesn’t get wrapped around their legs or something.

/7 Thisshowsthe chalk circle
being drawn.

Middle
person —»

String _——

Chalk— o

5. When your circleiscomplete, stretch your string across
the middle of thecircle from top to bottom.

6. Mark thetop and bottom positionson thecircle as
12:00 o’ clock and 6:00 o’ clock.

7. Stretch the string acrossthe middle of thecircle from
sideto side. Thisshould dividethecircleinto four
equal parts. Mark the side positionsas 3:00 o’ clock to
theright of 12:00 o’'clock and 9:00 o' clock to the left.

8. With thestring stretched acrossthe center of thecircle,
mark off the positionsfor 1:00 o’ clock and 7:00
o' clock, 2:00 o0’ clock and 8:00 o’ clock, 4:00 o’ clock and
10:00 o’ clock, 5:00 o' clock and 11:00 o’ clock.
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Now you have a clock face on thefloor.

If you'reat Homefacing 12:00 o’ clock, what timewill
it beif you turn RIGHT 90? 3:00 o’clock, right?

If you turn RIGHT 90 again, what timeisit? 6:00
o'clock, right? TurnRIGHT 90again andit’s9:000’ clock.
Turn RIGHT 90 again and you’'re back at 12:00 o’ clock
again.

You turned RIGHT 90four timesfor atotal of 360° or
360 turtleturns. There' sthat number, 360, again.

Standing at Home and looking at 12:00 o’ clock, turn
to 1:00 o’clock. Ifit's90 turnsto 3:00 o’ clock, how many
isit to 1:00 o'clock? To 2:00 o’clock?

L ook back to 12:00 o' clock. How far will you haveto
turntolook at 6:000’ clock? How far isitif youturnright?
Ifyouturnleft? It'sthesame,isn’tit...180turnseach way.

L et someone else have a turn playingturtle.

If that person faces6:00 0’ clock and turnsRIGHT 90,
where arethey facing? Remember theturtle turnsfrom
the direction sheisfacing, soit’s9:00 o’ clock.
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Don’tjust play usngRIGHT or LEFT 90. What’sthe
turn from 4:00 0’ clock to8:00 0’ clock? From 1:00 o’ clock
t0 10:00 o’ clock?

Try out all sortsof turnsin both directions. Here's
your chanceto get used to working with many different
angles.

There' sa clock face with hands on the next page that
you can cut out and use for practice. Make copies of the
page so that you and your friendscan each haveyour own
clock.

Usetheclock with thehandsthat areincluded. Or use
your pencil turtle or the walnut turtle described below.

Writethenumbers1through 12 on small stickersyou
can put on the screen. Start with theturtleat Home and
haveoneof your friendstypeFD 200 BK 200. Put the12:00
o'clock sticker at thetop of thefirst line. Havethe next
friend type RT 30 FD 200 BK 200. Put the 1:00 o’ clock
sticker at theend of thisline. Continuelikethisall theway
around thecircleuntil you haveall twelvenumberson the
SCreen.

Doesthislook likea clock? Have fun with it!

Now you can play SSIMON SEZ or MOTHER, MAY |
on the computer using timesinstead of distances.

Simon Sez turn to 4:30
Simon Sez turn to 11:00
Turn to 9:00
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Exploring
Turtle Town

Making Shapes

. Walnut Turtl nd Turtle Town

You've already made a Pencil Turtle. How about a
Walnut Turtle?

Carefully crack open awalnut sothat you don’t break
the shell. You can then glue the walnut shell to the pencil
turtleshapeand moveit aroundtotry out different actions.

If you don’t have any walnuts, try cutting an egg
carton apart. Thesectionsthat the eggs sit in make good
turtlestoo.

Sometimes a local printer has extra sheets of paper;
really big sheetswhere you can draw your whole
neighborhood. Some print shopsuserollsof paper and
they’ll let you havetheend of arall.

Draw your neighborhood. Then useyour walnut
turtle to go see your friends, to go to school, or to go to
church.

You and your friendscan makeup your own town and
then make up agame. Make surethat you include some
diagonal streets so that all theturnsaren’t 90 degr ees.

Starting from Home, who can go pick up apick up a
pizza, go to the grocery store, and stop at the Post Office
without making any mistakes?

To makethingsinteresting, you can add road repairs
so that players haveto movearound it. You can add
penaltiesif playersdon’t stop at a Stop sign.

There'sall sortsof thingsyou can doin Turtle Town.
Use your imagination.

Here's something elseto try.

Get your self some clear plastic sheets. Then draw
Turtle Town on these sheets and tape them to the screen.
Now you can program theturtleto move around through
your Turtle Town.
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