Module 5: Drawings

This chapter deals with the basic aspects of drawing, which when mastered help you make all kinds
of drawings very easily.

Lessonl: The basic objects

Basic objects can be classified in two categories; the basic plane geometric objects ( points,
segments, triangles, circles, ellipses, Bezier curve, customized curves, i.e. self-defined curves etc)

and the three-dimensional objects ( prisms, cylinders, cones, spheres etc... ).

Some objects can be found from the Geometry Toolbar ( Figl), in plane geometry ( Fig2), in
Solid Geometry ( Fig3) or from Science Graphics window in Plane Geometry ( Fig4) and Solid

geometry (Fig5).
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When any basic plane gemetric object is drawn ( but under selection ), some useful geometry tools
pop up automatically.

For example, when a point of a plane is selected, the tools for drawing a half-line
originating from this point or a circle centered on this point pop up in the drawing toolbar .
Similarly, when two points of the plane have been selected, the tools appear in the drawing
toolbar for the purpose of: drawing the segment linking these two points, subdividing this
segment into a number of equal parts, determining the symmetry of one of the points in



relation to the other, drawing the circle centered on one of the points and passing through
the other.

There is generally a perfect correspondence between the basic geometric drawings
under consideration and the geometric tools required for creating a geometrical
object.

Some of these geometric tools can be found in in Geometry Toolbar ( Figl ) or Plane Geometric

Graph (Fig2), but activated only when the corresponding geometric objects are selected!
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The complete list of drawing tools can be scrolled from the verical button

toolbar options ( Fig6) of drawing toolbar.
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Lesson2; Manipulation of geometry basic tools.
The principle of manipulation is simple:
- Firstly, place the pointer on the tool momentarily to make the function it executes appear
- Secondly, click on the tool.

* Either a result is obtained immediately, this is the case for example with the inscribed circle of
a triangle.

* Or a dialogue box appears and you simply type simple text, this is the case for example in
"Label Object" ( Bl ).

* Or text zone appears and where you can a text including formulae. this is the case for

LN

example in ""'Super Label :

* Or the pointer takes a particular shape: the shape —+, when clicking directly onto the

workspace; the shape % when clicking at a precise place, for example on the vertex of a triangle
(to draw a median line, to create an arc of a circle) or at a point of a straight line in order to

select this point, etc.

a - Example of geometric corresponding tools of the triangle
For example, to draw a triangle, click once on the "&, " button in the geometry toolbar, then slide

the pointer to the workspace. When the pointer changes to a cross + , click on your workspace to
get the triangle. It appears in a rectangular region called the " Selection Region" which has a tiny
white square at every corner: this is the "Selection Mode" (' see the figure below ) . After selecting
it , you can shift it using the directional keys ( —, «, T, | ). You could also move it with the

mouse whilst it is selected. Practically, move the pointer towards the triangle and when it takes the

form Qb, make a left- click and slide the mouse to get the shift desired..
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In fact, as soon as the triangle appears, the tools also appear in the geometry toolbar.

3 4 5 6 7 89101112 131415 16171819 20

The tasks assigned to these tools are listed as follows in increasing numerical sequence:

1- Fill Color; 2- Brush Color; 3 - Line Width; 4 - Line Style; 5 - Arrow; 6 - Object Rotation Switch;
7 - Label Object; 8 - Super Label Object; 9-Create Connecting Point; 10 - Fill Combined Region;
11 - Angle Label Arc; 12- Arc passing three known points; 13- Draw circumscribed circle of
triangle; 14 - Draw inscribed circle of triangle; 15 - Draw median of triangle; 16 - Draw angle
bisector of triangle; 17 - Draw altitude of triangle; 18- Draw line segment bisecting two sides of
triangle; 19 - Draw congruent triangle; 20 - Draw similar triangle.

Note: When you click outside the triangle, the tools beneath would disappear. This indicates simply

the fact that the triangle is no more selected. To select again the triangle, move the pointer to one

of its sides, then click on this side when the pointer changes to [% shape.

In the following, we shall be seeing the effect of each of the mentioned above tools . In each case

here, the tool shall be applied on the triangle opposite:

"Fill Color ( &+ )"

To colour the inside of the triangle, click on the & button. The following palette of colours pops
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Click for example on the red colour.

The inside of the triangle would get coloured red as in the following figure.




"Brush Color ( £~ )"

To colour the sides of the triangle, click on the £ button. To select a colour, click on the

corresponding drop down arrow and the same palette of colours pops up as previously.

For example, by clicking the colour blue, you would get the following figure;

Similarly, you could define the sides of the triangle with;
- "Line Width" ( = ), for getting the desired thickness of the line.

- "Arrow" ( b= ), for putting the arrowheads desired on the ends of the line, 1. e. sides of the

triangle.
"Object Rotation Switch ( G )"

To make the triangle undergo a rotation, click on the & button

m] ]

You would obtain the figure:

Move the pointer to the arrowhead of the arrow that appears by default ( automatically) at the
center of gravity of the triangle. When the pointer takes the following shape O , hold down the

left button of the mouse and then move the mouse in the direction you wish, in order to effect slight
movements of the triangle and then get the desired rotation.
To move the center of rotation to a given point, just move the arrow so as to place its origin at the

chosen point which then becomes the new center of rotation.

"Label Object" ( [4] )
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ScienceWord makes possible label objects by using the "Label
Object " function ( [4] ).
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( let's label it "A" for example ) .
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the geometry toolbar.
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The oppositedialogue box appears:




You could for example select the size 12 by clicking on the drop down arrow of the "size" field.

Confirm your choice by clicking on "OK ".
A

You could get the following figure by adjusting the position of "A" with the arrow

keys. Actually, the letter "A" appears as an image.

ScienceWord makes possible label objects by using the "Super Label Object" function #* where
it is possible to write text with several lines, symbols, formulae of all kinds and even insert pictures
exactly like in Text Box! ( See picture below ).
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"Connecting Point (% )"

You could also create an interdependent point of the triangle by clicking on the  button, then
click at the place desired on your workspace.

Generally, any modification of the position of the interdependent point is made by means of the

mouse ( the arrow keys are not suited for this).

"Fill Combined Region ( & )"
You could fill and make the insides of the triangle selectable by clicking on the 8 button.
Generally, this tool pops up when several objects that can be filled out are selected at the same time.
It helps filling-in intersection, difference or union of domains of these objects. The options of

filling can be found in the properties of this tool.

"Angle Label Arc ( £ )"

To create an arc at any corner of the triangle, click on the button " £ " . When the point changes on

the workspace to -4)—, click exactly on the corresponding vertex to the corner in question.



An arc of the circle centered at the vertex chosen appears

Using a process similar to that of the creation of the arc of any corner of the triangle, you could
draw:

- An arc of a circle intersecting the vertices of the triangle; by using the * button.

- The median line exiting from a vertex of the triangle; by using the 3] button.

- The interior angle bisector exiting from a vertex of the triangle; by using the A& button
- The altitude exiting from a vertex of the triangle; by using the 4] button.

- The segment joining the middles of two sides of the triangle, by using the 4] button.
"Draw circumscribed circle of a triangle ( 3 ) "

To draw the circumscribed circle of a triangle, just click on the &3 button.

You will automatically obtain the following triangle

"Draw inscribed circle of triangle ( fia) )"
To draw the inscribed triangle, click on the £} button.

You would automatically get the following figure

"Draw congruent triangle ( < )

To draw a triangle congruent to a given triangle, click on the 4 button.

You would obtain in this way a triangle congruent to the initial

You cannot modify the size of a congruent triangle.

"Draw similar triangle ( < )"

To draw a triangle similar to a chosen triangle, click on the <% button.



In this way, you would obtain a triangle similar to the original

Remark:

The tools (ofthe triangle) above that appear in the geometry toolbar are part of the functions that
help carrying out modifications to this triangle. Other functions can be found in the properties of

the triangle as is usual for all objects in ScienceWord.

Properties of triangles

They provide information on the variable elements of a triangle. Modifications can be brought
about to a triangle by acting directly on its properties. The properties of the triangle are accessed as

follows:

- Select the triangle ( click on any of its sides ) ;

- Make a right-click when the triangle appears as described far above in "Selection Mode ". A menu
that is the contextual menu then pops up.

- Click on "Properties" ( the last element at the bottom ) in the contextual menu.

- The following window that opens up provides properties of the triangle.
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the window which opens up. Then the dialogue box appears as shown



next.
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You could also read up the information on the sides or the angles of the triangle. Likewise, you
could modify them in order to configure the triangle in another way. There are in all, three options

for modifying the dimensions of the triangle. Select each of these options and make modifications
corresponding to the properties of a triangle ( a < b+c and A+ B+ C =180" ) and then

confirm by clicking on "OK".

b- Principles of selecting drawings

®  FEvery selection of a drawing is based on the plane geometric objects, i. e. basic geometric

shapes.

® A basic shape consists of points or segments designated here by the term elements.

® [nasimple selection (selection of a single object or of a single element ) .

A basic shape is selected by just left-clicking with the mouse on this object, whether the key "Shift"
is depressed or not (See polygone ABCDEF of Figl ).

Any element of a basic geometric shape is selected by just depressing the " Ctrl" key and clicking
on this element (See Fig2 where only the side AB of the polygone is selected ) .

During a multiple selection ( selecting or deselecting several elements or objects ), the rule is as

follows:

To select or deselect any object, only the "Shift" key must be depressed simultaneously whilst you
click on the object.

To select or deselect an element of any object, both "Ctrl" and "Shift" keys must be pressed

simultaneously whilst you click on the element.



Examples of objects and elements selected
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c- Selected objects and corresponding tools

We are giving in the following some examples of objects selections and the corresponding tools that

appear in geometry toolbar.
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Note that you can place the pointer on the tool momentarily to make the function it executes

appear.as shown as follow::

ﬁ“ Intersection of two curves

Intersection of two curwves

9

{%‘ Seek intersection of twoe circles

Seek intersection of two circles




@ Drar circle centered at a known point
Draw cirele centered at a lmown O~ Produce mirror image of an object

puoint | Froduce mirror image of an object

08. Draw line tangent to two circles - -
. " B Select and Fill regiom
Draw line tangent to two circles, ) )
circle om ome side of line Select and Fill region

d- The complete list of tools that appear in Geometry toolbar
We are showing as folows the complete list of tools that appear in geometry toolbar. As said above,
these tolls appears only when the coresponding selection of geometry objects ( or phisics and

chemistry objects ) have been made.
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Farallel line passing a point

Seek intersection of line and circle

Seek intersection of two circles

Arc Passing Three Enown Foints
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Lesson3: Practical examples

Example 1 (Symmetry & )

C
i Click on the button &) in the geometry toolbar to draw
six sides ordinary polygon ABCDEF. Then move the A B D (L)
vertices in order to get the polygone as show in Figl. E
i ~ Select the side AF, right click to access object properties 11:: 1
18

dialogue box and customize the line color, the line style

and the ending point as shown as follow

Ohject Properties
= 23 Line Type Line
g Line Type . .
Colar; _ - | Line “Afidth: 2.80mm w
Style: —— % | Line Style: — |
Ending Paint; | Hao Thium L |
Arrow
Click on button . Then you obtain the result as shown in Fig2.
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E E
A\F A\

F
Fig3 \
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Fig2

Select the polygone and the line in that order, then click on the icon that pops up in the

geometry toolbar to obtain the symmetric accross the line (L) of the polygone (see Fig3).

Example 2 (Intersection B of two domains )

A

Draw a circle and an ellipse as shown in Fig4. S

Select them and click. in geometry toolbar on the icon ! Select

and Fill. The result is shown in Fig5. .
Figd
Click in the hatched region to select it and right click to access

object properties dialogue box.



Ohject Properties

=23 Fil Fil
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5, HEE“EDEﬂnE dby Type: Grid Pattem Fill +
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Tranzparent

ANB
Fig5

Rarder

Select "Region defined by" and click on button to

get the following dialogue box

A
Dhject Properties
=3 Fil
B Fill () Intersection
CP 8 F egion D efined by .
() Union A\B UB\A
(%) Sequential Union FigS

Check Sequential Union and click on button to get the result of Fig6..
Label hatched domains

Select the hatched domain under consideration, and click in geometry toolbar on the icon

% Create Conmecting Point

e Create Comnmecting Point
E5 !
_ 'that becomes available.

Then move the cursor that turns into + form and click in the domain to get a small red cross [+ .

*.. Iraw ray passing a known point

Draw ray passing a lmown point
Then, the icon |—M““'_ _ becomes available. Click on this icon and
move the cursor ( that turns into + form) and click outside of the domain to get a line having as
starting end the connecting point previously drawn.. As the line is under selection, click on the

super label icon from geometry toolbar and complete the label.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


