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Unit 6: Drawing Skill Builder 2: Settings
In this lesson, you will change the viewing window and Objectives:
investigate its impact on the Draw commands. You will also e Change the Drawing window settings
learn about SetPen and DrawArc. e Change the drawing pen

e Draw some arcs and ellipses and see the
relationship between arcs and rectangles

The default drawing screen is odd compared to graphing: (0,0) is in the upper left corner and the y-values (the vertical
coordinates) increase as you go down the screen. It’s like looking at a first quadrant window but it's upside down. Most
graphical programming environments are like this. The SetWindow statement allows us to work with more familiar screen
coordinates but it does have an impact on the use of the drawing shapes.

Window Settings =2 21 22
. . "window" stored successfully
1. Start a new program and name it ‘window’.

Define windowO:

i . Prgm
2. Draw a diagonal on the screen for reference purposes: e Line 00,317,211
DrawLine 0, 0, 317, 211 EndPrgm

3. Run the program (press ctrl-R, then [enter]) to confirm that you did this right.
You should see a line from the upper left to lower right corner of the screen.

. . . 4 1 Actions 3 RAD
4. After the DrawLine statement, add a SetWindow statement. This statement 2 Check Syntax & Store »
is found on [menu] > Draw > Control > SetWindow i= 3 Define Varlables  » E
1£. 4 Control v
t4 5 Transfers v
% 6 110 8
1267 Mode 1 Clear
= 8 Hub 2 SetColor
3 SetPen Shapes *
Control »
5 UseBuffer
6 PaintBuffer

5. To set up a drawing screen that is similar to the Graphs app’s standard

* window 2R

window, use Define window()=
SetWindow -10, 10, -6.667, 6.667 Prgm
i . . i DrawlLine 0, 0, 217, 211
If you run the program now you will not notice a change in the drawing SetWindow -10, 10/ -6.667, 6.667
EndPrgm

screen. You still see a diagonal from upper left to lower right.

The syntax for SetWindow is
SetWindow xmin, xmax, ymin, ymax
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Teacher Tip: Use SetWindow 0, 0, 0, 0 to set the default window again.

UNIT 6: SKILL BUILDER 2
TEACHER NOTES

SetWindow does not affect anything previously drawn, only subsequent drawings.
You can draw stuff, then use SetWindow and draw more stuff using the different

window coordinates.

The aspect ratio of the drawing screen is 3:2 so any window settings with that ratio is
considered a ‘square’ window because a rectangle with equal width and height will look like
a square. But window settings can distort shapes, too. Consider:

32 4.0 |42 *Unit6 rap [l X
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distort

Define distortﬂ)=

Prgm

SetWindow -10,10,-3,2
DrawRect -1,-1,2,2
EndPrgm

02

|

Effect on Drawing

6. After the SetWindow statement, draw a rectangle from (0,0) with width 3 and

height 2 using:
DrawRect 0, 0, 3, 2

Run the program again. Do you see the rectangle near the center of the
screen? The origin (0,0) is now at the center of the screen and the x- and y-
coordinate system is just like a Graphs app standard window. The width of the
rectangle is measured to the right. Its height is measured upward. The unit
length is similar to the Graphs unit. And the original diagonal line remains on
the screen. The SetWindow statements did not affect the diagonal that was

drawn first.

Change the Drawing Pen

7. The SetPen statement lets you change the thickness and style of the lines

being drawn by the Draw statements.
The syntax is

SetPen thickness, style

Example: before the DrawRect statement use
SetPen 3, 3

Both thickness and style can be from 1 to 3.
Try them all!

Teacher Tip:

SetPen parameters:
Thickness: 1=thin, 2=medium, 3=thick
Style: 1=solid, 2=dotted, 3=dashed
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Draw an Arc

8.
9.

10.
11.

12.

DrawArc is similar to DrawRect. This makes it more useful as we'll see.
In a new program, make the window -10, 10, -7, 7 and make a rectangle from
-2, -2 with both width and height equal to 4:

SetWindow -10, 10, -7, 7

DrawRect -2, -2, 4, 4
When you run the program you should see a square in the center of the
screen.

Change the drawing color to red using SetColor 255,0,0
Select DrawArc from [menu] > Draw > Shapes. Use the same values as in
DrawRect and add two more parameters: the startangle and arcangle for the
arc:

DrawArc -2, -2, 4, 4, 0, 90
Run the program. This draws a circular arc counterclockwise 90 degrees.

The arc is inscribed in the rectangle and goes from 0 degrees (‘east’) and
turns to 90 degrees (‘north’). Now remove or hide the rectangle (make it a
comment ©).Change the shape of the arc by changing the width, height, start
angle and arc angle. If you see any error messages just edit your numbers
accordingly.

UNIT 6: SKILL BUILDER 2
TEACHER NOTES

I

I

Teacher Tip: Comments © are used to add notes to a program and are used to skip lines

of code that may be useful later.
The last argument of DrawArc is the ‘arc angle’, not the end angle.
DrawArc 0, 0, 20, 45, 270

Draws a % circular arc starting at 45 degrees and ending at 45+270 = 315 degrees.
DrawArc only draws vertical or horizontal elliptical arcs, not oblique ones. That requires

more programming.

Draw a Face

13.

In the previous example you used equal width and height values to make an
arc of a circle. But the width and height of the arc can be different. This allows
for elliptical arcs, too.

Try this code that produces the ‘smile’ on the right. Can you add two eyes
and a nose?

SetWindow -10, 10, -7, 7

© DrawRect -2,-2,4,4 < this line is a comment and is ignored.
SetColor 255, 0, 0

SetPen 3,1

DrawArc -2, -2, 4, 2, =180, 180

To turn a line into a comment, place the text cursor at the beginning of the line and
use [menu] > Actions > Insert Comment. The © symbol is inserted and the line is
ignored during the program’s execution. This helps to preserve the code without
processing it in case you need it later.
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Teacher Tip: There are two ways of making an oval: by changing the width and height of
the DrawArc statement or by changing the SetWindow values to distort the screen size.
The DrawArc statement draws arcs of ellipses (inside a rectangular region). To draw an

entire ellipse, use 360 for the arcangle.
Cr—

SetWindow -10, 10, -7, 7
DrawArc -2, -2, 2, 4, any_number, 360
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