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Theme:Creation of AutoCAD entities: drawing a basketballcourt plan

Purpose to confirm skills of work with drawings and layers, to become
acquainted with the procedures of drawing and disgying of drawings, to learn

how to draw lines segments, circles, arcs and pailyés in AutoCAD

Work order:

1. Create a new drawing in AutoCAD and save ith@ personal folder under
the nameskl.dwg.

2. Set the units of measurementiteters.

3. Set the limits of the drawing to -500,-500 ae@10,100000.
4. Set SNAP and GRID equal to 0.5 m.

5. Create a new layer.

6. Using the LINE, CIRCLE and ARC commands, draisaaketball court plan
(length 24 m, width 14 m, the lower left cornermmnt 0,0).

7. Create a new layer.

8. Draw all the lines of the basketball court plaeated in No.6 over with

polylines (width 0.1 m)
9. Save the drawing in the personal folder and ees¥it (Zip).

10. Save this archive in the Academy distance iegrsystem.



Draw Lines

In a simpleline with connected segments, each segment is a separat
object.
With LINE, you can create a series of contiguons Begments.
Each single line segment can be edited separataty the other line segments
In a series. You can close a sequence of line segne® that the first and last
segments are joined.
You specify the locations that define the endpoaiteach line with precision.
You can
» Enter the coordinate values for an endpoint, usiler absolute or
relative coordinates
» Specify an object snap relative to an existing cbjeor example, you
can specify the center of a circle as one endditite line
e Turn grid snap on and snhap to a location
Use polyline objects instead of line objects if you want thgmsents to be

connected as a single object.

Using LINE command

Toolbar: Draw "/

Menu: Draw= Line

Command entry: line
Specify first pointSpecify a point or press ENTER to continue frdra tast drawn

line or arc

Specify next point or [Close/Undo]:

Continue
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Continues a line from the endpoint of the most mdgedrawn line.

| |I
|\ |\
| |
| |
|
before pressing ENTER after pressing ENTER

If the most recently drawn line is an arc, its emidpdefines the starting point

of the line, and the line is drawn tangent to the a

]

I |

|I |

i |

f |

| .I
after pressing ENTER

before pressing ENTER

Close
Ends the last line segment at the beginning offitisé line segment, which
forms a closed loop of line segments. You can usseCafter you have drawn

a series of two or more segments.

Nl D

|
after entering

before entering

Undo
Erases the most recent segment of a line sequence.
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| |
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| |

| |

before entering after entering
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Enteringu more than once backtracks through line segmentiseirorder you
created them.

Drawing with the Line tool examples

Open AutoCAD. The drawing area will show the segtirof theacadiso.dwt
template Limits set t0420,297, Gridset to10, Snapset to5 andUnits set to0.
Left-clickon theLine tool in the2D Draw control panel

q% VAPg=i-I-Va

.m oo
Yy

The prompt Command: _line Specify first point: which appears in the
command window at the command line

Command :
mmand :
mmand: _line Specify first point:

Make sureSnapis on by either pressing th€& key or theSNAP button in the
status bar<Snap on>will show in the command palette.

Move the mouse around the drawing area. The csigimk box will jump from
point to point at 5 unit intervals. The positiontbé pick box will show as coordinate
numbers in the status bar (left-hand end).

Move the mouse until the coordinate numbers s&®40,0and press th&ick
button of the mous@eft-click).

Move the mouse until the coordinate numbers shey240,0andleft-click.
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Move the mouse until the coordinate numbers shéiy110,0andleft-click.
Move the mouse until the coordinate numbers gb@a/10,0andleft-click.
Move the mouse until the coordinate numbers @240,0andleft-click.

Then press thReturn button of the mousgight-click).

Second example
Close the drawing and open a new drawing
Left-clickon theLine tool icon andenterfigures as follows at each prompt of

the command line sequence:
Command:_line Specify first point: enter80,235right-click
Specify next point or [Undo]: enter275,235%right-click

Specify next point or [Undo]: enter295,210right-click
Specify next point or [Close/Undo]enter295,100right-click
Specify next point or [Close/Undo]enter230,100right-click
Specify next point or [Close/Undo]enter230,70right-click
Specify next point or [Close/Undo]:enter120,70right-click
Specify next point or [Close/Undo]enter120,100right-click
Specify next point or [Close/Undo]enter55,100right-click
Specify next point or [Close/Undo]eenter55,210right-click
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Specify next point or [Close/Undo]enterc (Close)right-click

/ N\

Third example

Close the drawing and open a nevadiso.dwtwindow.
Left-clickon theLine tool icon andenterfigures as follows at each prompt of
the command line sequence:
Command:_line Specify first point: enter60,210right-click
Specify next point or [Undo]: enter@50,0right-click
Specify next point or [Undo]: enter@0,20right-click
Specify next point or [Close/Undo]:enter@130,0right-click
Specify next point or [Close/Undo]:enter@0,-20right-click
Specify next point or [Close/Undo]:enter@50,0right-click
Specify next point or [Close/Undo]:enter@0,—105right-click
Specify next point or [Close/Undo]enter@—50,0right-click
Specify next point or [Close/Undo]:enter@0,-20right-click
Specify next point or [Close/Undo]:enter@—2130,0right-click
Specify next point or [Close/Undo]:enter@0,20right-click
Specify next point or [Close/Undo]:enter@—50,0right-click
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Specify next point or [Close/Undo]enterc (Close)right-click

]

Notes

» The figures typed at the keyboard determining traers of the outlines in the above
examples are two-dimensional (2&) y coordinate points. When working in 2D,
coordinates are expressed in terms of two numiegarated by a comma.

» Coordinate points can be shown as positive or ivegatimbers.

* The method of constructing an outline as showhenfitst two examples is known as
theabsolute coordinate entrymethod, where the, y coordinates of each corner of
the outlines arenteredat the command line as required.

» The method of constructing an outline as in theltbxample is known as thelative
coordinate entry method - coordinate points asteredrelative to the previous entry.
In relative coordinate entry, the @ symbatméered beforeach set of coordinates with
the following rules in mind:

The next example (the fourth) shows how lines afieencan be drawn taking
advantage of the relative coordinate entry metAogles in AutoCAD are measured in

360 degrees in a counter-clockwise (anticlockwilsection. The< symbol precedes the

angle.
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Fourth example

Left-clickon theLine tool icon andenterfigures as follows at each prompt of
the command line sequence:
Command:_line Specify first point: 70,230
Specify next point: @220,0
Specify next point: @0,—70
Specify next point or [Undo]: @115< 225
Specify next point or [Undo]: @ —60,0
Specify next point or [Close/Undo].@115< 135
Specify next point or [Close/Undo].@0,70
Specify next point or [Close/Undo]:c (Close)

Fifth example

Another method of constructing accurate drawindsyisising a method known
astracking. WhenLine is in use, as eac®pecify next point:appears at the command
line, arubber-bandedine appears from the last poiantered. Draghe rubber-band

line in any direction andntera number at the keyboard, followed bgght-click. The
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line is drawn in thelraggeddirection of a length in units equal to teeterechumber.

In this example because all lines are drawn ireettie vertical or the horizontal

direction, either press th& key orclick the ORTHO button in the status bar.

—*—

Left-clickon theLine tool icon andenterfigures as follows at each prompt of

the command line sequence:
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Command:_line Specify first point: enter65,220right-click

Specify next point:dragto rightenter240right-click

Specify next point:drag downenter145right-click

Specify next point or [Undo]: dragleft enter65 right-click

Specify next point or [Undo]: drag upwardsenter25 right-click
Specify next point or [Close/Undo]dragleft enter120right-click
Specify next point or [Close/Undo]drag upwardsenter25 right-click
Specify next point or [Close/Undo]drag left enter55 right-click
Specify next point or [Close/Undo]: dClose)right-click

Draw Circles
To create circles, you can specify various comimnat of center, radius,
diameter, points on the circumference, and pointstber objects.

You can create circles in several ways. The defaeithod is to specify the

center and the radius. Three other ways to drawcke @re shown in the illustration.

center —_— .
7\,{5\" |'f—:‘?\'. l'f."i_“‘:-‘\'l radius \\I
radius v A ) '\:&:)'J-' L ,»

i’rf 3
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center, radius two points three poinis tamgent, tangent,
defining defining radiuz
diameter circumference

Draw a Circle Tangent to Other Objects

The tangent point is a point where an object tosc®other object without
intersecting it. To create a circle that is tangendther objects, select the objects and
then specify the radius of the circle. In the ilfaions below, the bold circle is the

one being drawn, and points 1 and 2 select thectsbfe which it is tangent.



13

2
T ‘ Ve ‘
p .
b _ .

u \J'/ 2

radius of new radius of new radius of new
circle = 2 circle = 4

circle = 1

To create a circle tangent at three points, setingnobject snaps (OSNAP) to

Tangent and use the three-point method to createittie.

Using CIRCLE command

Toolbar: Draw @
Menu: Draws Circle

Command entrycircle
Specify center point for circle or [3P/2P/Ttr (tdan radius)]: Specify a point or

enter an option

Center Point
Draws a circle based on a center point and a deanoeta radius.

Specify radius of circle or [DiameterBpecify a point, enter a value, enter d,
or press ENTER

Radius
Defines the radius of the circle. Enter a value,specify a point (2). The

distance between this point and the center poitdgraenes the radius of the

circle.

radius
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Diameter
Draws a circle using the center point and a spestifiistance for the diameter.

Specify diameter of circle <current>Specify a point (2), enter a value, or
press ENTER

g "“\..I

I'\._ ___,-' 5

diameter

3P (Three Points)
Draws a circle based on three points on the cirevenice.
Specify first point on circleSpecify a point (1)
Specify second point on circl8pecify a point (2)
Specify third point on circleSpecify a point (3)

2P (Two Points)
Draws a circle based on two endpoints of the diamet
Specify first endpoint of circle's diamet&pecify a point (1)
Specify second endpoint of circle's diameSpecify a point (2)

/ N
| I|
\, /
S _ __.-" 2

TTR (Tangent, Tangent, Radius)
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Draws a circle with a specified radius tangenino bbjects.
Specify point on object for first tangent of citcBelect a circle, arc, or line
Specify point on object for second tangent of eirfSklect a circle, arc, or line

Specify radius of circle <current>:

S0
=
tan, tan, radius

Sometimes more than one circle matches the spgafieeria. The program
draws the circle of the specified radius whose e¢ahgoints are closest to the

selected points.

Drawing with the Circle tool examples

Left-clickon theCircle tool icon in the2D Draw control panel

‘o

as //JOE/‘G&
&M &BEP

Circle

Enternumbers against the prompts appearing in the coohmartow as shown

ommand : _circle Specify center point for circle or [3P-2P-Ttr (tam tan

adius)]: 180,160
pecify radius of circle or [Diame=ter]: 55

omnnand :
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The circle appears on screen

Second example
Left-click on the Circle tool icon and construct two circles (radius 50) as
shown in the drawing

Click the Circle tool again and against the first prongpitert (the abbreviation
for the promptan tan radius), followed by aright-click.
Command: _circle Specify center point for circle or[3P/2P/Ttr (tan tan radius]:
entert right-click
Specify point on object for first tangent of circle pick
Specify point on object for second tangent of cirel pick
Specify radius of circle (50):enter40 right-click

When a point on either circle is picked fheferred Tangenttip appears. This
tip will only appear when th®SNAP button is set on with elick on its button in the
status bar, or by pressing & key of the keyboard.

Circles can be drawn through 3 points or 2 paniteredat the command line in
response to prompts brought to the command lingsbng3P and2P in answer to the

circle command line prompts
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Draw Arcs

To create an arc, you can specify various comlmnatiof center, endpoint,
start point, radius, angle, chord length, and dimacvalues.

You can create arcs in several ways. With the exaemf the first method,
arcs are drawn counterclockwise from the starttgoithe endpoint.

Draw Arcs by Specifying Three Points

You can draw an arc by specifying three pointghin following example, the
start point of the arc snaps to the endpoint afie [The second point of the arc snaps
to the middle circle in the illustration.

—endpoint of line

I
ﬁ
A

il

Draw Arcs by Specifying Start, Center, End

When you know the start point, center point, andipp@mt, you can draw an arc
by specifying either the start point or the cemiemt first. The center point is the

center of a circle that the arc is part of.
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Draw Arcs by Specifying Start, Center, Angle

When you have a start point and a center pointcasusnap to and you know

the included angle, use the Start, Center, Angte®Center, Start, Angle option.

included—
angle

The included angle determines the endpoint of tite dse the Start, End,
Angle method when you know both endpoints but caenap to a center point.

start, center, angle center, start, angle start, end, angle

Draw Arcs by Specifying Start, Center, Length

When you have a start point and a center point gaou snap to; when you

know the chord length, use the Start, Center, Llemgtthe Center, Start, Length

chord length
1 1 ':\
f‘: T [ / F\ 1
- / |
| "{_f ﬁ"\;_.-' e

option.

l"".\ II/":-\\I- .'"l _.'"&\M;___ - ________/r"'._‘.

'-,' | | .'!I 2 o Y

N 2Nl
chord length

start, center, length center, start, length
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The length of the chord of the arc determinesrickided angle.

Draw Arcs by Specifying Start, End, Direction/Ragliu
When you have a start point and an endpoint, uséstart, End, Direction or

the Start, End, Radius option.

The illustration on the left shows an arc drawndpgcifying a start point,
endpoint, and radius. You can specify the radiugfgring a length or by moving
the pointing device clockwise or counterclockwise alicking to specify a distance.

2]
radius -II'\ S
LUf“"“"é"
1

l Airecti-:un

start, end, radius start. end, direction

AN
I;;h‘
! |

The illustration on the right shows an arc drawthwhe pointing device by
specifying a start point and an endpoint and actior. Moving the cursor up from
the start point and endpoint draws the arc condavthe object, as shown here.

Moving the cursor down draws the arc convex tootbject.

Draw Contiguous Arcs and Lines

Immediately after you complete an arc, you cart stéine tangent to the arc at
an endpoint by starting the LINE command and pngsEINTER at the Specify First
Point prompt. You need to specify only the linegém

arc endpoint /’,,”’/

e '
! L resulting line
LY

\'-.

Conversely, after you complete a line, you cart stararc tangent to the line at
an endpoint by starting the ARC command and prgdSMTER at the Specify Start
Point prompt. You need to specify only the endpoirthe arc.

You can connect sequentially drawn arcs in the saaye To create connected

arcs using a menu, click Draw me=UuArc » Continue. In both cases, the resulting
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object is tangent to the previous one. You cantheeshortcut menu to repeat the

Continue option.

Drawing with the Arc tool examples

In AutoCAD 2008, arcs can be constructed using thnge of the following
characteristics of an arc: Btart point; a point on the ar&écondpoint); itsCenter; its
End; its Radius; Length of the arc;Direction in which the arc is to be constructed,;
Angle between lines of the arc.

In the examples which folloventeringinitials for these characteristics in response to
prompts at the command line when #re tool is called allows arcs to be constructed
In a variety of ways.

To call theArc tool click on its tool icon in thD Draw control panel oclick on
Arc in the Draw drop-down menu. A sub-menu shows the possible rdstlod

constructing arcs. The abbreviation for calling Ame tool isa.

Draw
Modeling > |
7 e [ 3Points
/" Ray [ Start, Center, End
/" Construction Line /% Start, Center, Angle
Multiline . Start, Center, Length
— Polyline /% Start, End, Angle
2 3D Polyline Y™ Start, End, Direction
O Polygon /7| Start, End, Radius
[T Rectangle e
o Helix { , Center, Start, End
/¥, Center, Start, Angle
m ;.": Center, Start, Length
Circle g -
) ponut fo T
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Left-clickthe Arc tool icon. The command line shows:
Command:_arc Specify start point of arc or [Center] 100,220
Specify second point of arc or [Center/End]55,250
Specify end point of arc:10,220

Command:

/7 N\

Second example

Command: right-click brings back thérc sequence

ARC Specify start point of arc or [Center]: ¢ (Center)
Specify center point of arc:200,190

Specify start point of arc: 260,215

Specify end point of arc or [Angle/chord Length]:140,215

Command:



22

Third example

Command: right-click brings back thérc sequence

ARC Specify start point of arc or [Center]: 420,210

Specify second point of arc or [Center/End]e (End)

Specify end point of arc:320,210

Specify center point of arc or [Angle/Direction/Radlus]: r (Radius)
Specify radius of arc:75

Command:

TN

Draw Polylines

A polyline is a connected sequence of line segmenetgted as a single object.

You can create straight line segments, arc segmanéscombination of the two.

pipe symbol differing widths

Multisegmented lines provide editing capabilitiegauvailable for single lines.
For example, you can adjust their width and cumetlAfter you've created a
polyline, you can edit it with PEDIT or use EXPLOD&convert it to individual line
and arc segments. You can

« Convert a spline-fit polyline into a true splinethvGPLINE

» Use closed polylines to create a polygon
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» Create a polyline from the boundaries of overlagmhjects

Create Arc Polylines

When you draw arc segments in a polyline, the foint of the arc is the
endpoint of the previous segment. You can spebiyangle, center point, direction,
or radius of the arc. You can also complete thebgrspecifying a second point and
an endpoint.

Create Closed Polylines

You can draw a closed polyline to create a polygbo.close a polyline,
specify the starting point of the last side of thigect, enter ¢ (Close), and press
ENTER.

Create Wide Polylines

You can draw polylines of various widths by usihg Width and Halfwidth
options. You can set the width of individual segtseand make them taper gradually
from one width to another. These options becomelabla after you specify a

starting point for the polyline.

2 Yallaval
varying width uniform width
The Width and Halfwidth options set the width oé thext polyline segments
you draw. Zero (0) width produces a thin line. Wglgreater than zero produce wide
lines, which are filled if Fill mode is on and ao#d if Fill mode is off. The
Halfwidth option sets width by specifying the dista from the center of the wide
polyline to an outside edge.

Taper
When you use the Width option, you are promptedbfmth a starting and an
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ending width. By entering different values, you ¢aper the polyline. The starting
and ending points of wide polyline segments arethe center of the line.
Intersections of adjacent wide segments are usbaleled. However, nontangent

arc segments, acute angles, or segments thatdashalot linetype are not beveled.

Create Polylines from the Boundaries of Objects

You can create a polyline from the boundaries @&riapping objects that form
a closed area. A polyline created using the boyndzethod is a separate object,
distinct from the objects used to create it. You edlit it using the same methods
used to edit other polylines.

To expedite the boundary selection process in larggomplex drawings, you
can specify a group of boundary candidates, calledundary set. You create this set
by selecting the objects you want to use defindothendary.

intesrmial point
selected—.

boundary

\\O

Drawing with the Polyline tool examples

When drawing lines with theine tool, each line drawn is an object in its own
right. A rectangle drawn with thieine tool is four objects. A rectangle drawn with the
Polyline tool is a single object. Lines of different thicksgarcs, arrows and circles can all
be drawn using this tool as will be shown in tharegles describing constructions using
the Polyline tool. Constructions resulting from using the toa Bnown agolylines or
plines.

The Polyline tool can be called from th2D Draw control panel or from the

Draw toolbar
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Left-click the Polyline tool. The command line shows (In this examgméerand
right-click have not been included)
Command: _pline Specify start point:30,250
Current line width is O
Specify next point or [Arc/Halfwidth/Length/Undo/Wi dth]: 230,250
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: 230,120
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: 30,120
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: ¢ (Close)
Note the prompts Arc for constructing pline arc€loseto close an outline;
Halfwidth to halve the width of a wide plinegngth to enterthe required length of a

pline; Undo to undo the last pline constructétipseto close an outline.

Only the capital letter(s) of a prompt needs t@bteredn upper or lower case

to make that prompt effective.
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Only the capital letter(s) of a prompt needs t@b&eredn upper or lower case
to make that prompt effective.
Other prompts will appear when tRelyline tool is in use as will be shown in

later examples.

Second example
This will be a long sequence, but it is typicalofeasonably complex drawing
using thePolyline tool. In the following sequences, when aprompt ligeto be
repeated, the prompts in square brackets ([ ]) valteplaced bjprompts].
Left-clickthe Polyline tool icon. The command line shows:
Command:_pline Specify start point:40,250
Current line width is O
Specify next point or [Arc/Halfwidth/Length/Undo/Wi dth]: w (Width)
Specify starting width <0>:5
Specify ending width <5>:right-click
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: 160,250
Specify next point or [prompts]: h (Halfwidth)
Specify starting half-width <2.5>:1
Specify ending half-width <1>:right-click
Specify next point or [prompts]: 260,250
Specify next point or [prompts]: 260,180
Specify next point or [prompts]: w (Width)
Specify starting width <1>:10
Specify ending width <10>:right-click
Specify next point or [prompts]: 260,120
Specify next point or [prompts]: h (Halfwidth)
Specify starting half-width <5>: 2
Specify ending half-width <2>:right-click
Specify next point or [prompts]: 160,120
Specify next point or [prompts]: w (Width)
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Specify starting width <4>:20

Specify ending width <20>:right-click
Specify next point or [prompts]: 40,120
Specify starting width <20>:5

Specify ending width <5>:right-click
Specify next point or [prompts]: ¢ (Close)

Third example

Left-clickthe Polyline tool icon. The command line shows:
Command:_pline Specify start point:50,220
Current line width is 0
[prompts]: w (Width)

Specify starting width <0>:0.5

Specify ending width <0.5>right-click

Specify next point or [prompts]: 120,220

Specify next point or [prompts]: a (Arc)

Specify endpoint of arc or [prompts]:s (second pt)
Specify second point on arc150,200

Specify end point of arc:180,220
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Specify end point of arc or [prompts]:| (Line)
Specify next point or [prompts]: 250,220

Specify next point or [prompts]: 250,190

Specify next point or [prompts]: a (Arc)

Specify endpoint of arc or [prompts]:s (second pt)
Specify second point on arc240,170

Specify end point of arc:250,150

Specify end point of arc or [prompts]:| (Line)
Specify next point or [prompts]: 250,150

Specify next point or [prompts]: 250,120

And so on until the outline in the picture is costpd.

L

/7 O\

Fourth example

Left-clickthe Polyline tool icon. The command line shows:
Command:_pline Specify start point:80,170
Current line width is 0
Specify next point or [prompts]: w (Width)
Specify starting width <0>:1
Specify ending width <1>:right-click
Specify next point or [prompts]: a (Arc)
Specify endpoint of arc or [prompts]:s (second pt)
Specify second point on arc160,250



29

Specify end point of arc:240,170
Specify end point of arc or [prompts]:cl (CLose)

The circle in the picture is formed

Fifth example

Left-clickthe Polyline tool icon. The command line shows:
Command:_pline Specify start point:60,180
Current line width is O
Specify next point or [prompts]: w (Width)
Specify starting width <0>:1
Specify ending width <1>:right-click
Specify next point or [prompts]: 190,180
Specify next point or [prompts]: w (Width)
Specify starting width <1>:20
Specify ending width <20>:0
Specify next point or [prompts]: 265,180
Specify next point or [prompts]: right-click

The arrow in the picture is formed.
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orientation 6.060102 «Architecture»/

VYxknanaui: bopuc IlerpoBuu bouapos,
Irop JleonigoBu4u SIKOBUIIbKHUIA,
Mapis FOpiiBna BoeBojina,
FOpiit Bonoaumuposuy JleBikoB

[Tman 2009 mo3. 516M

[Tian. no npyky 20.02.200%. ®opmar 60x84 1/16. ITanip odicHuii
Jpyk Ha puzorpadi O6c¢sr 1,500u1. - BUA. apk.

61002 ,m. XapkiB, XHAMI', Byn. Pepomtomii, 12

CexTop oneparusHoi nojirpadii [IHIT XHAMI .
61002 M. Xapkis, Byn. Peomrorii, 12



