Chapter 2. Making Shapes
“What' s that mean, Making Shapes?’ asked Morf.

“It means that it’ stimeto take all that you learned about
moving Ernestine around the screen and putting it to good
usel” responded Logy. “We're going to start with ssimple
shapesto makesureeveryoneknowswhat they are. Thenwe'll
move on to some fancier stuff.”

“Ok, how do we start?’

Exploring Shapes
Let’ s play turtle.
That’swhat | do best.

Y ou can use your
Pencil Turtle, you can
use yourself, or you
can use some of your
friends. In fact, why
not try al three?

Rabbit Trail 6. Body Geometry

Can you use your fingersto make a shape that looks like
asguare? It's not too easy, isit.

So try thisone.

Get with afriend. Hold your arms out. Can you make a
better square now?
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Get a bunch of friends together and make abig circle.
Now make avery small circle.

What doyou haveto doto makeatriangle? Canyou make
atriangle by yourself?

Or do you need e
some friends to help ARG
|

you out? i

Playingturtlegives
you an idea of just
what it takes to make
different shapes.

Exploring Squares
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Let’s start with an easy shape, like a square.

Do you know what makes a square different from, say, a
triangle? Or arectangle? Well, for one thing, all the sides of
asguare are the same size.

Tell the turtle to go HOME — not on the computer —
you're still doing Body Geometry, remember? Pretend that
HOME isinthemiddleof theroomor themiddleof your paper.

Now, what commands must you give the turtle to walk
through a square?
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1. FORWARD TURTLE STEPS

Areyou going to make a BIG square or alitle SQuare?

2. RIGHT TURTLE TURNS

Y ou canturnleftif youwant. But how many turnsdo you
have to make? 30? 67? 1057 298?

We've aready donethis. It waswhen we were talking
about turtleturns. If you forget, why not turn back to Chapter
1 and find it again?

3. FORWARD TURTLE STEPS

Fill in the blank with the same number of steps that you
didin step 1.

4. RIGHT TURTLE TURNS

How many turns should you make here? Should this be the
same number of turns as you made in step 2?

5. FORWARD TURTLE STEPS
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Y ou should already know how many stepsto go thistime.

6. RIGHT TURTLE TURNS

How many turtle turns this time?

7. FORWARD TURTLE STEPS

8. RIGHT TURTLE TURNS

What did you discover about a square?

Sure, thefour sideshaveto bethesame.
But what about the corners? Do they have
to be the same? Why?

That’ssimple!

If they’ re not the same, you' Il end up
going off in some strange direction and
never make it back HOME.

Let’stry this on the computer.

Get Logo up and running. Then type these commands.

FD RT FD RT

FD RT FD RT

Wow! All the sides and al the corners have to be the
same. But that’salot of typing when you do that three or four
times. There hasto be an easier way!
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Repeating L ook at all those commands. Do you see what you did?
Commands Y ou repeated the commands FD and RT four
times. o let’stry anew command.

Here'swhat it looks like in Logo.
REPEAT 4 [FD 100 RT 90]

Thistellsthe turtle to REPEAT the commands that are
inside the brackets four times. Brackets|ook like square
parentheses — []. They hold lists of numbers, words, and
things. More about these later on.

First, let’stry some other squares. Y ou fill in the steps.
The number of turns has to be 90, right?

REPEAT 4 [FD RT 90]
Make a great big square!
REPEAT 4 [FD RT 90]

Make auitte bitty SquUare!
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Use Your
Journal
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Morf tried the number 7 but decided
that was a bit too itty-bitty. What are you
going to use?

REPEAT 4 [FD RT 90]

How about joining some squares together? Maybe you
can think up anice pattern using squares.

Terrific! Now for atough one. Put asguareinside a
square?

That means you
have to draw abig
square, pick the pen
up, moveinsidethebig
square, and draw a
little square.

Whoops, one of the steps has been left out. Think about
it. Whichoneisit?

Let’'ssee. Draw abig square. Pick the pen up. Move
inside the big square and draw alittle square. You can’t draw
another square until you put the pen back down, right?

OK, no moretricks. Put the pen down and then draw a
little square.

Don't forget. When you start exploring squares and
things, it's good to write your great ideas on paper or in your
journal. Then you can use the same ideas again later.



Making Shapes

More Adventures with Squares

There are lots of things you can do with squares.

Draw alittlesquarefirst and then draw abig squarearound
the outside. Draw a big square and then put alittle square in
the corner.

Draw abig square and then stack some other squares on
top of it, like stacking up boxes.

What else can you do with boxes?

Take alook at the pictures below and on the next page.
Can you make them?

How about some stairs?

63



Making Shapes

What’ sthe same about these pictures? What’ sdifferent?
What other things can you make?
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How about flags?

Making Shapes
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A windmill?

Don’tforget towritedownyour ideas. Y oumay just want
to use some of these ideas later on.
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Rabbit Trail 7. Logo Puzzles

Saving Your
Work

Here'sapuzzle for you. Look at this picture.

It looks like four squares hooked together, doesn't it.

Get some straws or some sticks and make this puzzle on
atabletop. Now, takeaway just onestraw or stick sothat there
are only three squares | eft.

Can you do that?

Y ou can alsotry solving the puzzle by drawing it on paper
or on the computer. Later, after you learn about writing
procedures, we' |l show you how to have the turtle solve the
puzzle for you.

After you have spent alot of time creating some nice
pictures, you might want to save your work. However, you
can only do that when you write procedures. These are lists
of commands that Ernestine remembers. You'll learn more
about writing procedures in the next chapter.

For now, use your journal to save what you do.
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Exploring Triangles

Now, are you ready to tackle atriangle? What makes a
triangle different from a square?

That’ sright, atriangle has three sides and three corners.
A sguare has four of each — four equal sides and four equal
corners or angles,

Adventures There’'sanew word for you. Angles! Isthat something
With Angles like a corner?

Draw aline. Make aturtle turn of any size and draw
another line.

S

Just like magic, there’ san angle between thelines, right?
But what about on the outside? Isthat an angle, too?

Sureitis. It'sjust abig angle.
Wow! That'salot of turtle turns!

68



Making Shapes

Morf still likesto call themturtleturns. But they’ rereally
angles. And while Morf measures angles in degrees, some
people measureanglesin“degrees.” Moreabout degreeslater.

Now, what about atriangle? Do all the sidesand corners
have to be the same or can they be different?

If you said the sides and the corners can be different, give
yourself abig Gold Star! But there' s afunny thing about
triangles. If al the sides are the same, can the angles be

different?

Give yourself another Gold Star if you said, No!

But how do you know? If all the sides are the same, why
dotheangleshavetobethesame? L et’ sexploresometriangles
and see if we can figure this out.

Get Logo up and running. Let’s start where we left off
with the squares.

FD 100 D

RT 90

FD 100
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Adventures
With Right
Angles

70

OK! Now you havetwo sidesand oneangleonthescreen.
That angle has a special name. It'scalled a Right Angle.

“I know,” Morf chimedin. “ That’ sbecausetheturtlegoes
to theright!”

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

90° right angle 90 turtleturns

(' ‘\ (A right angle)

“When you talk about degrees, you use that little °©
symbol. Aswesaid, you’ll hear moreabout anglesand degrees
later. For now, let’s get back to triangles.”

A triangle hasthree sidesand threeangles. So, let’smake
the corner into atriangle.

The easy way isto just type HOME.
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There’satriangle,
three sides and three
angles.

Weknow for afact
that twoof thesidesare
equal. You typed FD
100 two times, right?

L ook at the angle down near HOME. Compare that with
the one in the upper right corner.

Do they look to be the same? Arethey the same asthe
corner you made when you went RT 90? Let's see.

With the turtle at HOME, type

RT 90 FD 100

Hey! That looks like three sides
of asguare. What commandsdo you need tofinishthesguare?
RIGHT 90 sends you in the wrong direction. So why not try

LT 90 FD 100

Now you should be at the upper right corner of a square
that is also two triangles, correct? OK, now type HOME.

L ook at theanglesat HOME. Compare
them with the angles in the upper right
corner of the square. Do all four of the
angles look the same?

You'reright. They arethesame. Let's

check this out.
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Check It Out

A Rule for
Triangles

72

Type CSto clear the screen and take the turtle HOME.
Thentype

REPEAT 4 [FD 100 RT 90] to draw a square.

Now turn RIGHT 45 and go FD 200. What happened?
The turtle drew aline right through the upper right corner.
Now type HOME and then type

REPEAT 2 [FD 100 RT 90]

Thistakesyou to the upper right corner of the square with
the turtle facing the bottom of the screen.

Turn RIGHT 45 and go FD 200 again, just as you did
before. What happened?

The same thing, right? Only thistime the turtle drew a
line through the lower left corner.

Do you think we can make arule from all this?

It looks likeit. It
seems that when a
triangle has two equal
sides, you're going to
havetwo equal corners
or angles.

In the example
above, you turned RT
45 twice, correct?
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Just to make sure, let’ s try another triangle. Clear the
screen. Then try this

FD 100 RT FD 100 HOME

Add any number you want. Do you see two equal sides
and two equal angles on the screen? Try it afew moretimes,
justtobesure. Uselotsof different numbersfor theturtleturns.

FD 100 RT FD 100 HOME
FD 100 RT FD 100 HOME
FD 100 RT FD 100 HOME

Thisidea seems to work, doesn’t it. Do you notice
anything else about your triangles?

First you went FD 100. Then you turned right and went
FD 100 again. When you turn, you create the angles A and B
asshown in the drawing above. Then, after going FD 100 the
second time, you went home, creating the C and D angles.

Now let’ s try something else. Clear the screen and type

FD 100 RT 60 FD 100 HOME
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Now you know that angle A is 60 degreesand angleB is
120 degrees, right? Why?

Now type
RT 60/ 2 FD 200
That's RT 60 divided by 2, then FD 200.

WOW! TheanglesC and D are half the size of angle A.
Why? Type

FD 100 RT FD 100 (Fill in anumber.)

Now type RT 180 - Fill in the number of turns
you just made when you turned right. What happened? Isthe
turtle facing the bottom of the screen?

Hmmmmm! Thisis getting interesting. Now type
RT /2 FD 200

Fill in the number of turns you made above and divide it
by two and then go FD 200. What happened?

DOUBLE WOW! Y ou'rediscovering al sortsof things
about triangles!

Takeanother look at thetriangledrawing onthelast page,
the onewith angles A, B, C, and D. What do you know now?

AnglesA + B =180
AnglesC + D = Angle A
AngleC=AngleD
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If all thisistrue, then
AnglesB + C+ D =180

So, the sum of all theanglesin atriangle equals 180. But
before we look at more rules, try this one

FD 100 RT 120 FD 100 HOME

Do you see
anything different
about this triangle?
Let’s check this out.

Type

RT 60 FD 100

What happened? Where' stheturtle? All threesidesare
egual now, aren’t they? Andif thesidesare equal, what about
the angles?

WEell, that’ s easy to check, too! All you haveto doisuse
the REPEAT command to draw three sides and three corners.

REPEAT 3 [FORWARD 100 RIGHT 120]

Wow! Itworks! Andjust to be completely certain, let’s
go back to the triangle with two equal sides. Clear the screen
and type

FD 100 RT 90 FD 100 HOME

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

75



Making Shapes

More Rules for No, not quite. However, it looks like you proved
Triangles something about triangles.

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

2. If you have two equal sides, you' Il have two equal angles.
3. If you have no equal sides, none of the angleswill be equal.

4. The sum of the three anglesin atriangle equals 180
degrees.

Looks like Logy got into a bit of trouble exploring
triangles. How about you?
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Can you make an hourglass?

A fancy bowtie!

Making Shapes

Looks like a bowtie!
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Morf wanted to go find another caterpillar.

—

78

Can you draw another caterpillar for Morf?




Making Shapes

L ook what that caterpillar changed into. Why not draw a
big butterfly?
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Rabbit Trail 8. More Triangle Puzzles

Hereare somemore L ogo puzzlesto do using apencil and
paper.

Draw each of thesefigureswithout retracing any line, and
without lifting your pencil from the paper. Later on, you'll
find Logo procedures that will solve the puzzles for you.

VAVAV
VAV
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Adventures With Rectangles

Speaking of rules, what about squaresand rectangles? We
know a square has four equal sides. And, we know the four
angles are all 90 degrees.

What makes a square different from arectangle? Or isit
different? They’ re both boxes, some have square sides and
some have rectangles for sides. |I'm confused!

“Morf, seems like you got yourself into abox; | mean it
looks like the box got into you!”

To start, let'sdraw rectangles. You fill in the blanks.

Rectangle #1 Rectangle #2

FbD_ FbD_
RT RT
FbD_ FbD_
RT RT
FD FD
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RT RT
FD FD
RT RT

What rules did you discover when trying to draw a
rectangle?

Canyoudraw arectanglewhereall four sidesaredifferent
lengths? Not very easily, right? Wonder what that shape
would be?

Can you draw arectanglewith only two equal sides? The
other two would be unequal? No, that doesn't work either.

What about this blackboard? Isit arectangle?

Can you draw arectangle that hastwo sets of equal sides,
where two sides are say, 100 steps long and two other sides
are 200 steps long?

Yes! That's something you can do!
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What does all thistell you about rectangles? If asquare
Is arectangle, then you' re going to have four right angles/
Right angles have to be 90 turtle turns, or 90 degrees.

Now, go ahead. Try stacking up some rectangle boxes.

REPEAT 2 [FD

REPEAT 2 [FD

REPEAT 2 [FD

REPEAT 2 [FD

REPEAT 2 [FD

RT 90 FD

RT 90 FD

RT 90 FD

RT 90 FD

RT 90 FD

RT 90]

RT 90]

RT 90]

RT 90]

RT 90]

What happens when you make the number of turtle steps the
same for both blanks? You got it! That's a square!
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Rules for
Rectangles

From the Center
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So, | guessyou can make somerules about rectanglesand
sguares.

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

2. A sguareisarectanglewith four equal sidesand four equal
angles.

3. A rectangle has two sets of equal sides.

One more thing, what’ s the sum of the angles of a
rectangle? Where have you seen that number before?

You' |l explorethe Rule of 360 and lots of other shapesin
thelater chaptersof thisbook. Inthe meantime, let’sget some
practice using what you' re just learned.

Here' s achallenge for you. Suppose you had to draw a
rectangle around a spot somewhere on the screen. How would
you do that?

The first thing you need to know is the size of the
rectangle. Then you need to know where to put it.

« Draw arectangle that is 50 turtle steps wide and 120
turtle steps high.

« Put the center of the rectangle 100 turtle steps from
HOME and 100 turtle steps to the | eft.

Now let’s figure out how to do this.

The command to draw the rectangle looks easy enough.
From the lower right corner of the rectangle, tell the turtle to

REPEAT 2 [FD 120 RT 90 FD 50 RT 90]

That will work, won't it?
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Next, finding the
center of therectangle
seems easy enough,
also. How about this:

PU HOME FD 100 LT 100 4

Thisisthecenter of
the rectangle.

L ooking at the pictureshould giveyou anideafor drawing
the rectangle around that spot. Do you see how to do it?

Sure! You go FD half thewidth of therectangle, turn RT
90, and then go FD half the length of the rectangle. Turn
around and your set to draw. Remember to put the pen down
first.

FD 50/ 2
RT 90

FD 120/ 2
RT 180
PD

Now draw your rectangle.
REPEAT 2 [FD 120 RT 90 FD 50 RT 90]

There you are, arectangle drawn around a center spot
somewhereonthescreen. You' Il seemoreof thistypeof thing
asyou movethrough the book. Chapter 7, for example, shows
you an easier way to draw shapes around a center spot.
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Let’'s Review Thisisreally like atest. It's about stuff you've already
done. Wejust want to seeif you know where to find the
answers if you need to.

Sometimes it is more important to know where to find
answers than it is to know the answers.

Anyway, thereasonwecall thisaReview isbecausewhen
| mention the word “Test,” Morf runs off and hides.

A sguare has sidesand angles, al of which
are

A triangle has sides and angles.

A rectangle has sides and angles, al of
which are

To make the corner of a square, you haveto turn
turtle turns.

To make the corner of atriangle with equal sides, you
make turtle turns.

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

+ + + =
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If you add the angles of atriangle, you get :

+ + =

If you add up all the angles of arectangle, you get :

That’sjust like a sguare and you’ ve already done that,
right?

Now, ook at your answers. Do you see something strange
here? Do you think that may be important? We'll see later
on. First, you' vegot lotsmoreto do with the shapesyou know.

Morf’'s Oneliners

OK, sothisoneisn’t really a Rabbit Trail. It'sall about
having some fun with your new shape commands on the
computer rather than off the computer.

Think about all the thingsyou know how to do now. You
can move Ernestine around the screen. Y ou can draw squares,
rectangles, and triangles using the REPEAT command. Why
not put them all together in one Big, Fantastic, Gorgeous
“oneliner.”

What'sa*“oneliner?” Well, why not start with this one.
It uses a square.

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

Add astem and it looks like 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]

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

What do these ook like?

SPECIAL NOTE: That strange
symbol at theend of thelinesshown above
isatilde (~). That tellsMSW Logo that
thelineis continued below. For example:

REPEAT 12 [REPEAT 4 [FORWARD~
100 RT 90] RIGHT 30]

Inthisbook, wea soindent thesecondline
so that it is easier to read.
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Making Shapes

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

REPEAT 12[FD RT BK LT ]

Why not see who can come up the prettiest or the fanciest
“one-liner.”

Dreaming up one-liners can betough sometimes. Sowhy
not try it on paper first?

Draw adesign or apicture using just one shape. Earlier
in this chapter, you saw acaterpillar made from squares. Y ou
also saw stacks of boxes, flowers, bowties, hourglasses, and
other things made from just one shape.

What can you do with triangles or rectangles?

A youngladyinthe

third grade drew acat
using just triangles.
Thenshedrewitonthe

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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Rabbit Trail 9. Clocks, String, and Other Stuff

Do you need some help understanding angles, degrees,
and things?

WEell, here are some off-the-computer activities you can
use to make some sense out of this. Inthese activities, you'll
be looking at angles, degrees, shapes, and planes — using
clocks, string boards, balls of string, or colored yarn.

The Turtle’s Let’s start with aclock. If you cantell time, you can
Clock understand angles and degrees.

You' Il need some help from your friends or the othersin
your class. You' [l alsoneedalargeroomor abig spaceoutside.
The last thing you' [l need is along piece of string or rope at
least as wide as your circle will be.

Thefirst thing to do isdraw alarge chalk circle on the
floor. Here's an easy way to do it.

1. Have one person hold the string down on the floor in the
center of the room.

2. Stretch the string out to where you want the edge of the
circleto be.

3. At the edge of the circle, wrap the string around the chalk
afew times.

4. With the chalk on the floor, keep the string tight and walk
inacircle around the personin the middle. Make surethe
middle person turns with you so the string doesn’t get
wrapped around them.
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/  Thisshowsthe chalk circle
‘ being drawn.

Middle
person —

String _——

Chalk—— >

. Whenyour circleiscomplete, stretch your string acrossthe
middle of the circle from top to bottom.

. Mark the top and bottom positions on the circle as 12:00
0’ clock and 6:00 o’ clock.

. Stretch the string across the middle of the circle from side
toside. Thisshould dividethecircleinto four equal parts.
Mark the side positions as 3:00 o’ clock to the right of
12:00 o’ clock and 9:00 o’ clock to the | eft.

. With the string stretched across the center of the circle,
mark off the positions for 1:00 o0’ clock and 7:00 o’ clock,
2:00 o’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 the floor.

If you're at HOME facing 12:00 o’ clock, what time will
it beif you turn RIGHT 90? It will be 3:00 o’ clock, right?

If youturnRIGHT 90again, what timeisit? 6:00 0’ clock,
right?

TurnRIGHT 90againandit’'s9:00 0’ clock. TurnRIGHT
90 once more and you' re back at 12:00 o’ clock again.

You turned RIGHT 90 four times for atotal of 360° or
360 turtle turns.

There' s that number again, 360!

Standing at HOME and looking at 12:00 o’ clock, turn to
1:00 o’'clock. If it's 90 turnsto 3:00 o’ clock, how many isit
to 1:00 o’ clock? To 2:00 o’ clock?

Turnback to 12:00 0’ clock. How far will you haveto turn
to look at 6:00 o’ clock?

How far isit if you turn right? If you turn left?

It'sthe same, isn't it. 1t's 180 turns each way.
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L et someone else haveaturn playing turtle. If that person
faces6:000’ clock andturnsRIGHT 90, wherearethey facing?
Remember the turtle turns from the direction sheisfacing, so
it's 9:00 o’ clock.

Don’'t play using just RIGHT or LEFT 90.

What’ stheturnfrom 4:00 o’ clock to 8:00 0’ clock? From
1:00 o’ clock to 10:00 o’ clock? Try out all sorts of turnsin
both directions. Here's your chance to get used to working
with many different angles.

There' saclock face with hands on the next page that you
can usefor practice. There'saso afile on your Discovery
book diskette called CLOCK.PCX. Print it and then cut out
the hands.

Use the clock with the hands that are included. Or use
your pencil turtle or the walnut turtle described below.

Rabbit Trail 10. Clocks On and Off the Computer

Write the numbers 1 through 12 on small stickers. Start
with theturtleat HOME and have one of your friendstype FD
100 BK 100. Put the 12:00 o' clock sticker at the top of the
first [ine. Havethe next friend type RT 30 FD 100 BK 100.
Put the 1:00 o’ clock sticker at the end of thisline. Continue
likethisall theway around the circle until you have all twelve
numbers on the screen. Does thislook like a clock?

Now you can play Smon Sez or Mother, May | on and off
the computer using times instead of distances.

Simon Sez turn to 4:30 o’ clock.

Simon Sez turn to 11:00 o’ clock.
Turn to 9:00 o' clock.

93






Making Shapes

Rabbit Trail 11. Learning With a Ball of String

Y ou’ regoing to need apiece of wood from which you can
cut asquare that isabout 12 inches on each side. Use apiece
of shelf board or a piece of plywood.

Y ou're also going to need at least thirteen small nails
about 1-1/2 incheslong, ahammer, apencil, and about 12 feet
of yarn. String will do.

1. Hammer anail into the center of the board, just part way
so that you have an inch or more sticking up from the
board.

2. Tiethe string to the nail in the center. Now you're going
to make acircle around the center nail.

3. Stretch the string out to the edge of the board.

4. Put your pencil out near the edge of the board. (Hold it up
straight.) Then wrap the string around the pencil.

5. Hold the pencil up straight and stretch the string out from
the nail. Make sure you hold the string so that it doesn’t
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come off the pencil. Then draw acircle around the center
nail.

Now we're ready to hammer the other twelve nailsinto
the board. But first, do you have a printer that can print
pictures? If so, theturtlecan makeyou apatternfor your string
board.

Do you remember how to draw atriangle with three equal
sides?

REPEAT 3 [FORWARD 100 RIGHT 120]
Now let’s use that in a one-liner to make a pattern.

REPEAT 12[REPEAT 3[FORWARD 100RIGHT 120]~
RIGHT 30]

Wow! There's a pattern with twelve
points, just like the numbers on a clock.
Print the screen.

Now carefully push the pattern over the
nail inthe center of theboard. Hold or tape
thepatterninplace. Thendraw alinealong
each of the pattern linesto the circle you
drew before. Where each line crossesthe
circle, hammer in anail.

Looks like aclock, doesn’t it? Well, now you and the
string can play turtle graphics.

Takethe string from the center nail (that’sHOME on the
screen) and stretch it up to the nail at 12 o'clock.
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Rockin’ Around Go around the 12:00 o’ clock nail and take the string
the Clock around the 3:00 o’ clock nail. Then take the string HOME.

Now do the same thing, only go around the 1:00 o’ clock
nail and the 4:00 o’ clock nail.

What’ s really going on here?

Y ou’ re moving atriangle through space, turning it on a
vertical axisthat passes through HOME. Can you think of a
better way to demonstrate how things move through space?

“You’ re moving around a what?’
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“Thecircleison avertical axis. Vertical meansit goes
up and down or top to bottom. It’ sthe opposite of horizontal,
which meansit’slying flat or going from side to side.

“1t looks something like this.”

Thelineisthe center isthe axis. Asyou draw triangles
onthecircle, it’ s like they are moving through space on the
circle. That’'sthe plane or surface.

But let’ snot get too complicated. Y ou’ re supposed to be
having fun, remember?

Y eah, but how do you draw acircleto look like that?
You'll learn more about that in Chapter 8.

Now, go around the 2:00 0’ clock nail and the 5:00 0’ clock
nail, the 3:00 o’ clock nail and the 6:00 o’ clock nail, the 4:00
0’ clock nail andthe 7:00 0’ clock nail. Continueonall theway
around.
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Making Shapes

What pattern has the string made? It looks just like the
one you printed, doesn’t it. Only thisone' sinside acircle.

Y our hand acted like the turtle as it moved around the
string board, didn’t it? But instead of drawing lines on the
screen, you made aline of string.

Take acloselook at this drawing. We've been talking
about and using trianglesto create this. But do you see some
other shapes here? Do you seethe squares? Can you find the
one shown in the picture below?
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How many squares can you find?
Now look carefully at the command that made the pattern.

REPEAT 12 [REPEAT 3 [FORWARD 100~
RIGHT 120] RIGHT 30]

Your first REPEAT 3[FORWARD 100 RIGHT 120]
went from HOME, around the 12:00 o’ clock nail, around the
3:000' clock nail, andthenHOME. Thendidyouturn RIGHT
30 turtle turns?

Guess so, right?

If you turn back to the beginning of this Rabbit Trail,
you' |l find that you can do all the clock activities you did on
the floor on your new string board.

How about doing your string board activitieson thefloor,
too!

Rabbit Trail 12. The String Toss Game

Thiscan beagreat gamewith agroup of friends. It gives
you the chance to act out Logo commands by drawing with a
ball of string or, better yet, aball of colored yarn.
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Have one person stand in the middle of your chalk circle.
Then put other friends at each of the twelve points at the edge
of the circle. Y ou can aso have one friend write down
commands. Another can do the commands on the computer.

The person in the
middleislike the
turtle. Theturtle
always starts facing
12:00 o’ clock.

LEFT 30

Toss the string to
11:00 o’ clock, then to
1:00 o’'clock. Then
tossit HOME.

What shape isthis?

Sure, it'satriangle. See how thisworks? It'seven more
fun when you make crazy shapes. Try it.

Finding Shapes All Over
One more thing!

Now that you' ve had some fun working with different
shapes, why not go outside and seeif you can find any of them
in your neighborhood?

Look at your house. Can you find arectangle there? A
square? A triangle? Doyou seeany treesthat |ook likecircles?
Triangles?
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Making Shapes

There arelots of basic shapesin nature and in the things
webuild. That’swhy it’simportant to know how to work with
them.

v
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Morf loves flowers.

TO DAISY

CSHT

REPEAT 30 [TRI 120 RT 12]
REPEAT 30 [TRI 80 RT 12]
REPEAT 30 [TRI 40 RT 12]
END

How about atree?
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Why not draw somefancy ornaments? Print them out and
then color them for a holiday.

Why not decorate your room?

There are all sorts of things you can do!

“But what about the other kinds of shapes?’

Y ou really need to learn more about writing procedures
first. You'll seelots of different shapesin later chapters. In
the meantime, you’ ve got enough to enjoy for awhile.

Have fun! In fact, have lots of fun!
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