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Chapter 1
AutoCAD Fundamentals

FearningObjeCtIVES

¢ Create and Save AutoCAD drawing files

¢ Use the AutoCAD visual reference
commands

¢ Draw, using the LINE and CIRCLE
commands

¢ Use the ERASE command

¢ Define Positions using the Basic Entry
methods

¢ Use the AutoCAD Pan Realtime option
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AutoCAD Certified Associate Examination Objectives Coverage

Certified Associate Reference Guide

This table shows the pages on which the objectives of the Certified Associate Examination are covered in
Chapter 1.

Section 1: Controlling the Display in Drawings

PreCISION....cciiiiiiiiiiiieeee e 1-4

Z.00M EXTENt......uvviiiiiiiiiiiiiieieieeeeeeeeeeeee e 1-5
Drawing LIMITS ..o 1-5

StAtuS Bar....ovvveiiiiiiiiiieee e 1-10
GRID DISPIay ....eouverieiiieiiniienieeieeeieeeeeese e 1-10, 1-11
PAN REaAltime ......ovvveiieiieiieeeeeeeeeee e 1-20

Section 2: Creating Basic Drawings

Format.......ooouviiiieee e 1-5
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LINE command...........ccceeevuiieriieeciieeciee e 1-8
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Interactive Input method..........cccooeevveeiiiieniieeiieeeee, 1-9
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World coordinate system ...........cccceeeecueeeriieeenieeerree e, 1-15
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Section 3: Manipulating Objects
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Introduction

Learning to use a CAD system is similar to learning a new language. It is necessary to
begin with the basic alphabet and learn how to use it correctly and effectively through
practice. This will require learning some new concepts and skills as well as learning a
different vocabulary. Today, the majority of the Mechanical CAD systems are capable of
creating three-dimensional solid models. Nonetheless, all CAD systems create designs
using basic geometric entities and many of the constructions used in technical designs are
based upon two-dimensional planar geometry. The method and number of operations that
are required to accomplish the basic planar constructions are different from one system to
another.

In order to become effective and efficient in using a CAD system, we must learn to create
geometric entities quickly and accurately. In learning to use a CAD system, lines and
circles are the first two, and perhaps the most important two, geometric entities that one
should master the skills of creating and modifying. Straight lines and circles are used in
almost all technical designs. In examining the different types of planar geometric entities,
the importance of lines and circles becomes obvious. Triangles and polygons are planar
figures bounded by straight lines. Ellipses and splines can be constructed by connecting
arcs with different radii. As one gains some experience in creating lines and circles,
similar procedures can be applied to create other geometric entities. In this chapter, the
different ways of creating lines and circles in AutoCAD® 2012 are examined.

Starting Up AutoCAD® 2012

1. Select the AutoCAD 2012 option on the Program menu or select the
AutoCAD 2012 icon on the Desktop.

i‘ i Autodesk Inver “ Windows Update

Professional 20

[T Accessories »

f@ Autodesk
@ Garnes [ 12 § L Atkach Digi

Signatures

) Startup b | Autodesk Inverkor 2012 > Bl AutoC z - English
@ WinRAR 7] D5 Trueiew 2012 » Batch andards Checker
é Internet Explorer (Eﬂ:. Reset Settings to Default
(5] Outlook Express
4. Remote Assistance

(&) windows Media Flayer
All Programs 3 Windows fv‘tessenqer

Log OFf @ Turn OFf Computer
if/start & © (3 ) Internet

% Once the program is loaded into memory, the AutoCAD® 2012 drawing
screen will appear on the screen.
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> Note that AutoCAD automatically assigns generic name, Drawing X, as new
drawings are created. In our example, AutoCAD opened the graphics window using
the default system units and assigned the drawing name Drawing].

(R {57 Drafting & Annotation - AutoCAD 2012 Drawingl.dwg Type 2 keyword or phrase i 8 Sonin i@

Insert  Annotate  Parametric  View  Manage  Output  Online [ - B

/Q@ Dv*ﬁ*O-ﬁ--v_égf%'gg{g,%”EA

|'_1 - @ =) OIEyLayer

[CIIE - Unsaved Layer State - Bylayer ~ &
Line Polyline Cirde  Arc ?’ Alh ‘J ol R i Text [O Insert i Measure q% Clipboard
N " Ig T I:-'A =] EE - Q el ¥ M E Bylayer ¥ T
Draw - Modify « Layers = Annotation + Elock Propertiss § | Groups - Utilities -

[=] [Fep] [20- wirsfrarme] | | | | | | | | | | T X

WES

2. If necessary, click on the down-arrow in the Quick Access bar and select
Show Menu to display the AutoCAD Menu Bar. The Menu Bar provides
access to all AutoCAD commands.

FETTIET

= {é}DraFting & Annotation ' Mare Commands...
Shaow [Menu Bar

\ = BB

Insert  Annotate  Parametric  Wiew

& O] [+ £
9 Ah (] - @0 | Unsaved Layer Stat

Show .lﬂil is1 bha Dikbhen
Show Menu Bar

Press F1 for more help

File  Edit  ‘iew  Inserk Format  Tools  Draw  Dimension  Modify

Insert  ArfRC N, ‘ge output  Online o~
Regen :
/ D_:) G AutoCAD Menu Bar

Regen Al

=gy o Loy o JUale

Line Polyline  Circle
; @ Reatine 0

v
Draw EFm 4 Previous Layers w

@ SteeringWheels
[=] [Top] [20 wirefr: %ﬂ S W
v Dynamic
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Drawing Units Setup

» Every object we construct in a CAD system is measured in units. We should
determine the system of units within the CAD system before creating the first

geometric entities.

Ik Farmak Tools Drraw Dimensio

hirni Laver...
o % Laver States Manager...
= Lavet kools
G Calor...
N Linetype. ..
Lineweight. .,
Transparency

2 Scale List...

5;5 Texk Skyle. .,

|.!f| Dirmension Skyle. ..
ﬁ? Table Skwle. ..
Jﬁ Multileader Style
=5 Plat Style, .,

& Eoint Style. ..

"8 Multiing Style. ..

<2 Thickness

Drawing Limits

[[T] Rename. ..

E

s

2. Click on the Length Type ~ Length ~Angle
option to display the different Type: Type:
types of length units Decimal j IDecimaI Degrees j
available. Confirm the Length Auchitectural Precizion:

Type is set to Decimal.

—Angle
Type:
Decimal Degrees

Decimal Degress
Dea/Min/Sec
Grads

Fadians
Surveyor's Units

3.

In the Menu Bar select:
[Format] = [Units]

The AutoCAD Menu Bar contains multiple pull-down
menus, where all of the AutoCAD commands can be
accessed. Note that many of the menu items listed in
the pull-down menus can also be accessed through the
Quick Access toolbar and/or Ribbon panels.

.ir' Drawing Units x|

E ngineeri I 0 j
Fractional
5 cientific [T Clockwize

— Ihzertion zcale

IIhits ba zoale inzerted content:

On your own, examine the other settings that are
available.

4. In the Drawing Units dialog box, set the Length Type to Decimal. This will
set the measurement to the default English units, inches.
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~ Length ~ Angle 5. Set the Precision to two digits after
Type: Type: the decimal point as shown in the
|Decimal j |Decimal Degress ﬂ above figure,
Frecizsion: Frecizion:
0.00 =l e |
0 6. Pick OK to exit the Drawing Units
0.0 [T Clockwise .

dialog box.

_|0.000
0.0000
0.00000 0k
i N
0.0000000

[ 0.00000000
Sample Output

Drawing Area Setup

¢ Next, we will set up the Drawing Limits by entering a command in the
command prompt area. Setting the Drawing Limits controls the extents of the
display of the grid. It also serves as a visual reference that marks the working
area. It can also be used to prevent construction outside the grid limits and as a
plot option that defines an area to be plotted/printed. Note that this setting does
not limit the region for geometry construction.

[t Faormat Tools Diraw

e Layer. ..

- £ Layer States Manager. ..

=
. Layer tools
O Colar, ..

Linetype. ..
Lineweight. ..

j—
Transparency

éﬂ Scale List. . .

Dimension

a;ﬁ Text Style. ..
..!] Dimension Style. ..
@ Table Style...

& Mulkilzader Style
=) Plat Style.,.

57 Point Style. ..

2 multiine Style...

E& Units...
@ Thickness

M
[T] Rename. ..

1.

In the Menu Bar select:
[Format] > [Drawing Limits]

In the command prompt area, the message “Reset Model
Space Limits: Specify lower left corner or [On/Off]
<0.00,0.00>: is displayed. Press the ENTER key once to
accept the default coordinates <0.00,0.00>.

4] 40k M Model ¢ Lapoutl f Layout2 /

M Command: ' limits
Reset Model space limits:

 Specify lower left corner or [ON/OFF] <0.00,0.00%:

570, 16.57, 0.00

3. In the command prompt area, the message “Specify upper right corner
<12.00,9.00>:” is displayed. Press the ENTER key again to accept the default
coordinates <12.00,9.00>.

Feset Model space limits:
3pecify lower left corner or [ON/OFF] <0.00,0.00>:

|Specify upper right corner <12.00,9.00>:
17.09, 553, 0.00
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4. On your own, move the graphic cursor near the upper-right comer inside the
drawing area and note that the drawing area is unchanged. (The Drawing
Limits command is used to set the drawing area, but the display will not be

adjusted until a display command is used.)

M EH B S5 {E}Draft\ng # Annatation 82 AutoCAD?
File  Edt  Wiew Insert Format Took  Draw  Dimension  Modfy  Parametric
LI 7 Redraw ge  Outpuwt  Online o
/S o@ = +- 4 assEg8ea A H
Regen Al =
- + (0 | Unsaved Layer State b
Line Polyline  Circle ‘J i - th Text 'rO
- Gpsm  psmo sk
3
Crraw Ban ¢Q Previous Layers = ‘ Annaokation
—— ) SteetingWheels -
@ izennd L_d ‘Window

[_

[Top] [20 Wirefr: FE Shosstation

il 5 :El Crynamic
il

b4 scale
Camera » ,:1 -
*1, Center
Walk and Fly » 0 obe
Q, Cbject
Clean Screen Chl+0 4
qln
Yiewparts b T ou
Eﬁ Named Views. ..
s , M|
- yq Extents

@ Create Camera

Show &nnotative Objects »

5.

Inside the Menu Bar area
select:

[View] 2 [Zoom] 2>
[All]

The Zoom All
command will adjust the
display so that all objects
in the drawing are
displayed to be as large
as possible. If no objects
are constructed, the
Drawing Limits are used
to adjust the current
viewport.

6. Move the graphic cursor near the upper-right comer inside the drawing area and

note that the display area is updated.

7. Hit the function key [F7] once to turn off the display of the Grid lines.

Format N v Modify  Parametric Help
b -

+ 0+ 4 48 %588 %

u?] Y Siasir=] Unsa\f.edLayErEtate T et Insert

5D BB & 9Esme 0 - B =

Modfy Black

YT

Line Palyline Circle  Arc

H -
Al

Draw - Layers Annokation

[=3R=] [
= ByLayer
ByLayer

Froperties

mtochd zutz e O -

e &
Group Measure | | ipboard

iy

Groups =

Litilitizs -

[-] [Top] [20 Wireframe]

Regeneratine model.
Command:  <Grid of f>

Command:

AR

e Note that function key [F7] is a quick key which can be used to quickly toggle

on/off the grid display.
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Drawing lines with the LINE command

=FenS o

File Edit Wigw Insert Forma

Inserk Annokake Pararmektric

S@E

-
o]

Palyl

ine  Circle Arc
-

-

- (B

Line

" LINE

Press F1 for more help

Creates straight line segrents |

I.

Move the graphics cursor to the first icon in
the Draw panel. This icon is the Line icon.
Note that a brief description of the Line
command appears next to the cursor.

2. Select the icon by clicking once with the left-

mouse-button, which will activate the Line
command.

3. In the command prompt area, near the bottom of the AutoCAD drawing
screen, the message “ line Specify first point:” is displayed. AutoCAD
expects us to identify the starting location of a straight line. Move the graphics
cursor inside the graphics window and watch the display of the coordinates of
the graphics cursor at the bottom of the AutoCAD drawing screen. The three
numbers represent the location of the cursor in the X, Y, and Z directions. We
can treat the graphics window as if it was a piece of paper and we are using
the graphics cursor as if it were a pencil with which to draw.

b

.

cursor.

Coordinates of the graphics

bl odel ,{r Layout] ;{ Lapout? ,?‘

d:

. COntnancg line 3Zpecify first point:

034, 472,000

s We will create a freehand sketch of a five-
point star using the Line command. Do not
be overly concerned with the actual size or
the accuracy of your freehand sketch. This
exercise is to give you a feel for the
AutoCAD® 2012 user interface.
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4. We will start at a location about one-third
from the bottom of the graphics window.

| Left-click once to position the starting

point of our first line. This will be point 1
of our sketch. Next move the cursor
upward and toward the right side of point
1. Notice the rubber-band line that follows
\ the graphics cursor in the graphics

window. Left-click again (point 2) and we
kS

have created the first line of our sketch.

5. Move the cursor to the left of point 2 and
J’ create a horizontal line about the same
length as the first line on the screen.

.................... =

Fonon

6. Repeat the above steps and complete
the freehand sketch by adding three
more lines (from point 3 to point 4,
point 4 to point 5, and then connect to
point 5 back to point I).

m

ancel

7. Notice that the Line command remains activated even after
we connected the last segment of the line to the starting point
(point 1) of our sketch. Inside the graphics window, click

Recent Input »

Close once with the right-mouse-button and a popup menu
Unda appears on the screen.
snap Overtides — * I8 8 Select Enter with the left-mouse-button to end the Line
) Pan command. (This is equivalent to hitting the [ENTER] key on
@, 7 the keyboard.)
0, £o0m

@) steeringwhesls 9. Move the cursor near point 2 and point 3, and estimate the

length of the horizontal line by watching the displayed
coordinates for each point.

QuickiCalc
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Visual reference

The method we just used to create the freehand sketch is known as the interactive
method, where we use the cursor to specify locations on the screen. This method is
perhaps the fastest way to specify locations on the screen. However, it is rather difficult
to try to create a line of a specific length by watching the displayed coordinates. It would
be helpful to know what one inch or one meter looks like on the screen while we are
creating entities. AutoCAD® 2012 provides us with many tools to aid the construction of
our designs. For example, the GRID and SNAP MODE options can be used to get a
visual reference as to the size of objects and learn to restrict the movement of the cursor
to a set increment on the screen.

The GRID and SNAP MODE options can be turned ON or OFF through the Status Bar.
The Status Bar area is located at the bottom left of the AutoCAD drawing screen, next to
the cursor coordinates.

L X

4 A[p TI]y Model  Lapout! £ Lapout? 7

...... Specify next point or [Close/Undo] : .
Specify next point or [Close/Undo] : Option Buttons
Command : =TT - -—-—-_ -~

10.95, 4.93. 0.00

The second button in the Status Bar is the SNAP MODE option and the third button is the
GRID DISPLAY option. Note that the buttons in the Status Bar area serve two functions:
(1) the status of the specific option, and (2) as toggle switches that can be used to turn
these special options ON and OFF. When the corresponding button is highlighted, the
specific option is turned ON. Using the buttons is a quick and easy way to make changes
to these drawing aid options. Another aspect of the buttons in the Status Bar is these
options can be switched on and off in the middle of another command.

Cortoand
-1.20, 0.01 , 0.00

Coranarnd :

1.08, -0.03, 0.00 5|l Bl |

Grid Display
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GRID ON

1. Left-click the GRID button in the Status Bar to turn ON the GRID DISPLAY

option. (Notice in the command prompt area, the message “<Grid on>"is

also displayed.)

Coranarnd :

-1.08, -0.03. 0.00

| | |

2. Move the cursor inside the graphics window, and estimate the distance in

Grid Display

between the grid lines by watching the coordinates display at the bottom of

the screen.

I i}

<

i

e

it

4] ATr My Model  Layout! § Layout2 /

Specify next point or [Close/Undo]:
Command: <Grid on>

4D Ty Model  Lapounl § Layout2 [/

Specify next point or [Close/Undo]:
Commwand: <Grid on>

Command:

Command :

-1.99,1.50 , 0.00

» The GRID option creates a pattern of lines that extends over an area on the screen.
Using the grid is similar to placing a sheet of grid paper under a drawing. The grid
helps you align objects and visualize the distance between them. The grid is not

-1.50,1.50, 0.00

displayed in the plotted drawing. The default grid spacing, which means the distance

in between two lines on the screen, is 0.5 inches. We can see that the sketched

horizontal line in the sketch is about 5 inches long.

[

X

4] 4[» [M

tadel

Layoutl

Lapout2
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SNAP MODE ON
1. Left-click the SNAP MODE button in the Status Bar to turn ON the SNAP

option.
,L =
A 4k [ Model ¢ Lapoutl £ Layoutz £

M Epecify next point or [Close/Tndo] :
Contoand : <zrid on>

Cortnand :

0.21, 0.05, 0.00 ERAENEGE
b

O]« [l = [+ ]

Snap Mode

2. Move the cursor inside the graphics window, and move the cursor diagonally
on the screen. Observe the movement of the cursor and watch the coordinates
display at the bottom of the screen.

» The SNAP option controls an invisible rectangular grid that restricts cursor
movement to specified intervals. When SNAP mode is on, the screen cursor and
all input coordinates are snapped to the nearest point on the grid. The default snap
interval is 0.5 inches, and aligned to the grid points on the screen.

LSS SN 3. Click on the Line icon in the Draw toolbar. In the
command prompt area, the message “ line Specify

|-
"—D @ J/‘“ . first point.” is displayed.
€3]

Palyline  Circle Arc

Line

Creates straight line segments

4. On your own, create another sketch of the five-point star with the GRID and
SNAP options switched ON.

Cancel !

Recent Inpuk 4

Close
Undo 5. Use the right-mouse-button and select Enter in the popup
menu to end the Line command if you have not done so.

Snap Owverrides "
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Using the ERASE command

¢ One of the advantages of using a CAD system is the ability to remove entities without
leaving any marks. We will erase two of the lines using the Erase command.

. Format  Tools  Draw  Dimension  Modify  Pare

Online -

Manage Oukput

YWiew

O
- B A A

-| |\CA| (B (BB |
Modify

ekric

1. Pick Erase in the Modify toolbar. (The
icon is a picture of an eraser at the end of
a pencil.) The message “Select objects” is
displayed in the command prompt area
and AutoCAD awaits us to select the
objects to erase.

Erase

Removes objects From a drawing

[ ERASE

Press F1 for more help

2. Left-click the SNAP MODE button on the Status Bar to turn OFF the SNAP
MODE option so that we can more easily move the cursor on top of objects.
We can toggle the Status Bar options ON or OFF in the middle of another

command.
. |
4] 4]k [H]i Model § Layoutl § Layoutz £
Y Congoand
Contoand @ _Eerase

SJelect objects: <Snap offs

071,-0.03,0.00 B

iJ

o] EAEEEY

Znap Mode

3. Select any two lines on the screen; the selected lines are displayed as dashed
lines as shown in the figure below.

> To deselect an object from the selection set, hold down the [SHIFT] key and select
the object again.

4. Right-mouse-click once to accept the selections. The selected two lines are
erased.
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Repeat the last command

Recent fput 4

Clipboard L4

Isolate L4

<) Unda Erase

= Redo Chrl+
S':) Pan

@Q Zoom

@ SteeringwWheels

Action Recarder 4

Subobject Selection Filker — *
W Quick Select. ..
QuickCale
(& Eind.,..,

[% Options...

I.

Inside the graphics window, click once with the right-mouse-
button to bring up the popup option menu.

Pick Repeat Erase, with the left-mouse-button, in the popup
menu to repeat the last command. Notice the other options
available in the popup menu.

AutoCAD® 2012 offers many options to accomplish the same
task. Throughout this text, we will emphasize the use of the
AutoCAD Heads-up Design™ interface, which means we
focus on the screen, not on the keyboard.

Move the cursor to a location that is above and toward the left
side of the entities on the screen. Left-mouse-click once to start
a corner of a rubber-band window.

/ First corner

o

:L_gf

| Second corner %4

(4] 4p [H] Model 4 Layout! f Lapout2 /

4. Move the cursor toward the right and below the entities, and then left-mouse-
click to enclose all the entities inside the selection window. Notice all entities
that are inside the window are selected.

5. Inside the graphics window, right-mouse-click once to proceed with erasing
the selected entities.

» On your own, create a free-hand sketch of your choice using the Line command.
Experiment with using the different commands we have discussed so far. Reset
the status buttons so that only the GRID DISPLAY option is turned ON as shown.

Cormmand: anap ofT
Comtoand
230,294, 0.00 | (B L (& (T 2 (L4 (4 ) B ey
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The CAD Database and the User Coordinate System

¢+ Designs and drawings created in a CAD system are
usually defined and stored using sets of points in
what is called world space. In most CAD systems,
the world space is defined using a three-dimensional
Cartesian coordinate system. Three mutually
perpendicular axes, usually referred to as the X-, Y-,
and Z-axes, define this system. The intersection of
the three coordinate axes forms a point called the
origin. Any point in world space can then be defined
as the distance from the origin in the X-, Y- and Z-
directions. In most CAD systems, the directions of
the arrows shown on the axes identify the positive
sides of the coordinates.

A CAD file, which is the electronic version of the design, contains data that describes the
entities created in the CAD system. Information such as the coordinate values in world
space for all endpoints, center points, etc., along with the descriptions of the types of
entities are all stored in the file. Knowing that AutoCAD stores designs by keeping
coordinate data helps us understand the inputs required to create entities.

N 3D UCS icon

I'--*In:ujnal’,{r Layout] ,.{‘ Layoutz f
d
T - <Chiject Snap Tracking off>
Command: <Dynamic UC3 off>

Contoand:
021, 509,000

The icon near the bottom left corner of the default AutoCAD graphics window shows the
positive X-direction and positive Y-direction of the coordinate system that is active. In
AutoCAD, the coordinate system that is used to create entities is called the user
coordinate system (UCS). By default, the user coordinate system is aligned to the
world coordinate system (WCS). The world coordinate system is a coordinate system
used by AutoCAD as the basis for defining all objects and other coordinate systems
defined by the users. We can think of the origin of the world coordinate system as a
fixed point being used as a reference for all measurements. The default orientation of the
Z-axis can be considered as positive values in front of the monitor and negative values
inside the monitor.
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Changing to the 2D UCS Icon Display

< In AutoCAD® 2012, the UCS icon is displayed in various ways to help us
visualize the orientation of the drawing plane.

hd k v
. %
X
2D UCS at WCS 2D UCS broken right side view of
penci 2D ucs
7 i
b : e i

L e

3D UCS at WCS 3D UCS viewed from Shaded UCS icon
below

Render 4

I Motion Path Animations. ..

1. Click on the View pull-down
menu and select

Display LS Ieon 4 on
B Tonlbars... WigwCube 4 Origin
Aftribute Display L Broperties. .. [Display] 9 [UCS Icon]
Cameras

Lights

Mavigation Bar
El Texk Window

[Properties...]

2. Inthe UCS icon style section, switch to the 2D option as shown.

E¥ucs Icon x|

—UCS icon style — Preview
‘:J}ED n 3. Click OK to accept the settings.
4‘ Displays a 2D icon without a representation of the 7 axis. V

— UCS icon size

% Note the W symbol in the UCS
icon indicates the UCS is

|50 | —+ . .
e aligned to the world coordinate
 UCS icon color SyStem'
Madel space icon color: Lapout tab ican color:
| M Black | [ Color 160 |

v &pply single color
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Cartesian and Polar Coordinate Systems

In a two-dimensional space, a point can be represented using different coordinate
systems. The point can be located, using a Cartesian coordinate system, as X and Y units
away from the origin. The same point can also be located using the polar coordinate
system, as r and 0 units away from the origin.

%

For planar geometry, the polar coordinate system is very useful for certain applications.
In the polar coordinate system, points are defined in terms of a radial distance, r, from the
origin and an angle 0 between the direction of r and the positive X axis. The default
system for measuring angles in AutoCAD® 2012 defines positive angular values as
counter-clockwise from the positive X-axis.

Absolute and Relative Coordinates

e  AutoCAD® 2012 also allows us to use
absolute and relative coordinates to
quickly construct objects. Absolute
coordinate values are measured from the

Madel | Layoutl / Lapoutz / current coordinate system's origin point.
Ul Command: _ucsicon Relative coordinate values are specified
Enter an option [ON/OFF/Lll/ in relation to previous coordinates.
Command ;
551 005, 0.00 I » Note that the coordinate display area can
= also be used as a toggle switch; each left-

mouse-click will toggle the coordinate
display on or off-

Drawing Coordinates

In AutoCAD® 2012, the absolute coordinates and the relative coordinates can be used in
conjunction with the Cartesian and polar coordinate systems. By default, AutoCAD
expects us to enter values in absolute Cartesian coordinates, distances measured from the
current coordinate system's origin point. We can switch to using the relative coordinates
by using the @ symbol. The @ symbol is used as the relative coordinates specifier,
which means that we can specify the position of a point in relation to the previous point.



1-18 AutoCAD® 2012 Tutorial: 2D Fundamentals

Defining Positions

In AutoCAD, there are five methods for specifying the locations of points when we
create planar geometric entities.

> Interactive method: Use the cursor to select on the screen.

> Absolute coordinates (Format: X,Y): Type the X and Y coordinates to locate the
point on the current coordinate system relative to the origin.

> Relative rectangular coordinates (Format: @X,Y): Type the X and Y
coordinates relative to the last point.

> Relative polar coordinates (Format: @Distance<angle): Type a distance and
angle relative to the last point.

» Direct Distance entry technique: Specify a second point by first moving the
cursor to indicate direction and then entering a distance.

GRID Style Setup
4| s [EAN L il 2 [LE 1. In the Status Bar area, right-mouse-click on
w Enabled SnapMode and choose [Settings]
w s Icons
Display »

2. Inthe Drafting Settings dialog box, select the Snap and Grid tab if it is not the
page on top.

3. Change Grid Style to Display dotted grid in 2D model Space as shown in
the below figure.

TOCIGS

E®Drafting Settings X|

Snap and Grid |F'|:|Iar Tracking | Object Snapl 30 Object Snapl Diynarnic Inputl Quic 4 I "I

[~ Snap On[F9] V¥ Grid On [F7]
 Shap spacing Grid style
Snap ¥ spacing: 050 Diizplay dotted arid in:
v, 2D model space
Snap ' spacing: .50 I_%hr\lc editr
Sets the grid style to dotted grid for 20 model space. (GRIDSTYLE
¥ Equal % and " spacing systemn variable) T
[ spocrg
~ Polar spacing Gind # spacing: 0.50
Palar distance; 0.00 Grid Y spacing: 0.50

4. Pick OK to exit the Drafting Settings dialog box.
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The GuidePlate

We will next create a mechanical design using the different coordinate entry methods.

% The rule for creating CAD designs and drawings is that they should be created at full
size using real-world units. The CAD database contains all the definitions of the
geometric entities and the design is considered as a virtual, full-sized object. Only
when a printer or plotter transfers the CAD design to paper is the design scaled to fit
on a sheet. The tedious task of determining a scale factor so that the design will fit on
a sheet of paper is taken care of by the CAD system. This allows the designers and
CAD operators to concentrate their attention on the more important issues — the
design.

= 1. Select the Line command icon in the Draw toolbar.
In the command prompt area, near the bottom of the
Insert  Annotate  Param AutoCAD graphics window, the message “ line
D_D @ /‘ & Specij‘ﬁz ﬁrsf point.” is‘displaye'd. AutoCAI? expects
NP us to identify the starting location of a straight line.

Palyline  Circle A

File Edit Wigw Insert

2. We will locate the starting point of our design at the
Line origin of the world coordinate system.

Creates skraight line segments

Command: _line Specify first point: 0,0

‘e LINE (Type 0,0 and press the [ENTER] key once.)

Press F1 for more help
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3. We will create a horizontal line by entering the absolute coordinates of the
second point.
Specify next point or [Undo]: 5.5,0 [ENTER]

@I/\(SS,O)
todel J Layoul # Lapout2 £

Command: line 3pecify first point: 0,0
SGpecify next point or [Undo]: 5.5,.0

Specify next point or [Unde]:
V.E7, 3.38, 000

e Note that the line we created is aligned to the bottom edge of the drawing
window. Let us adjust the view of the line by using the Pan Realtime command.

4. Inthe Menu Bar area select: [View] = [Pan] 2> [Realtime]
' AN

File Edit Wiew | Inserk Format  Tools Dir Dimension

Insert  ArfEZ SRR, ge  Output  Online

/ o) G EZEZ:AII - Al

i
Line Polvline Circle i
M Zoorm k

5 2
= n

@ SteetringWheels

(=] [Tap] [20 Wirefr: %ﬂ ShowMation

Orbit

Unsaved Laver Sta

++ The available Pan commands enable us to move the view to a different
position. The Pan-Realtime function acts as if you are using a video camera.

5. Move the cursor, which appears as a hand inside the graphics window, near
the center of the drawing window, then push down the left-mouse-button and
drag the display toward the right and top side until we can see the sketched
line. (Notice the scroll bars can also be used to adjust viewing of the display.)
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6. Press the [Esc] key to exit the Pan-Realtime command. Notice that
AutoCAD goes back to the Line command.

7. We will create a vertical line by using the relative rectangular coordinates
entry method, relative to the last point we specified:
Specify next point or [Close/Undo]: @0,2.5 [ENTER]

. Mu:uélel ,{ Layu.iuut'l ;{‘ La_.l,u:uut2. ,f .

»>Press E3ZC or ENTER to exit, or right-olick to display shortout menu.
Fesuming LINE comosind.

Specify next point or [Undo]:
751, 332,000

8. We can mix any of the entry methods in positioning the locations of the
endpoints. Move the cursor to the Status Bar area, and turn ON the SNAP
MODE optlon

IH Ak (M Model ¢ Layoutl ,{ Layout? ;‘

W apnecify next point or [Undo]: 5.5,0
Specify next point or [Undo]: FO,z.5

|Specify next pulna—ar-LﬁlDSEfUndD] <3nap onx
3.00, -1.00, 0.00 Ol |l = [+ 0] 8 |

¢ Note that the Line command is resumed as the settings are adjusted.

Bpecify next point or [(Tndo]:

| s 144,000 B

| Drawing Coordinates |

9. Left-click once on the coordinates display
area to switch the display options.

10. Note the coordinates display area has
changed to show the length of the new line
and its angle. Left-click once on the
coordinates display area to switch back to
using the world coordinate system.

|Gpecify next point or [Undao)]

| 12.nz<1$5,n.nn 5| || &

| Drawing Coordinates |

- Apecify next point or [Closeq |1, Create the next line by picking the location,
800, 250, 000" || BRI & world coordinates (8,2.5), on the screen.
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12. We will next use the relative polar coordinates entry method, relative to the
last point we specified:
Specify next point or [Close/Undo]: @3<90 [ENTER]
(Distance is 3 inches with an angle of 90 degrees.)

13. Using the relative rectangular
coordinates entry method to create
- the next line, we can imagine a
reference coordinate system
aligned at the previous point.
Coordinates are measured along
the two reference axes.

~
=}

-

Reference Coordinate System
aligned at the previous point

S o Specify next point or [Close/Undo] :
Y
e R (=1.5 and 1 inches are measured

relative to the reference point.)

“onecify next point or [Undo]: B3<90 14. Move the cursor directly to

Specify next point or [Close/Undo]l: B-1.5,1 the left of the last point and
use the direct distance entry
technique by entering 6.5
[ENTER].

Specify next point or [Cloze/Undo]: 6.5

Enter 15. For the last segment of the sketch, we can use the Close
Cancel option to connect back to the starting point. Inside the
Recent Input v graphics window, right-mouse-click and a popup menu

m appcars on the screen.

Unido 16. Select Close with the left-mouse-button to connect back to
Srep Gpeiies D the starting point and end the Line command.
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Creating Circles

e The menus and toolbars in AutoCAD® 2012 are designed to allow the CAD
operators to quickly activate the desired commands.

m ] = . In the Draw toolbar, click on the little triangle below
File  Edit  View the circle icon. Note that the little triangle indicates
Insert  Annotate  Par additional options are available.

Line  Polyline

File Edit Wiga Insert Format Tools

Annotake Pararnetric g Manage
O
5 oAb ] - @ | Unsaved Lay
B Bl B8 & | %taf

MDdiF'}-‘ -

Line Polyline | Circle arc

Center, Radius

(=1 [Toa] [20

nter, Diameter

Creates a circle using a center point and a diameter

| CIRCLE

Press F1 for more help

© _
@ Centﬁﬁ'iameter ‘ )
O
QO

Notice the different options available under the circle submenu:
e Center, Radius: Draws a circle based on a center point and a radius.
e Center, Diameter: Draws a circle based on a center point and a diameter.
e 2 Points: Draws a circle based on two endpoints of the diameter.
e 3 Points: Draws a circle based on three points on the circumference.

e TTR-Tangent, Tangent, Radius: Draws a circle with a specified radius
tangent to two objects.

o TTT-Tangent, Tangent, Tangent: Draws a circle tangent to three objects.
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3. In the command prompt area, the message “Specify center point for circle or
[3P/2P/Ttr (tan tan radius)]:” is displayed. AutoCAD expects us to identify
the location of a point or enter an option. We can use any of the four
coordinate entry methods to identify the desired location. We will enter the
world coordinates (2.5,3) as the center point for the first circle.

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 2.5,3 [ENTER]
14 .4 P. H.'-. M.l:u:lell g La_','D;.JH ILE‘I_','DU';E ,f -

Command: circle Specify center point for circle or [3P/Z2P/Ttr (tan tan
radius)]: 2.5,3

4. Inthe command prompt area, the message “Specify diameter of circle:” is
displayed.
Specify diameter of circle: 2.5 [ENTER]

N

5. Inside the graphics window, right-mouse-click to

r ) .
Recent Ineut bring up the popup option menu.
Clipboard r
6. Pick Repeat CIRCLE with the left-mouse-button
Isolate ’ in the popup menu to repeat the last command.
<R Undo Circle .
2 Redo ey B 7. Using the relative rectangular coordinates entry

) Pan method, relative to the center-point coordinates of
- the first circle, we specify the location as (2.5,2).

':-T"q Z00m

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: @2.5,2 [ENTER]
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8. In the command prompt area, the message “Specify Radius of circle: <2.50>"
is displayed. The default option for the Circle command in AutoCAD is to
specify the radius and the last radius used is also displayed in brackets.

Enter

9. Inside the graphics window, right-mouse-click to bring up

Cancel the popup option menu and select Diameter as shown.
Recent Input L

10. In the command prompt area, enter 7.5 as the diameter.

Specify Diameter of circle<2.50>: 1.5 [ENTER]

Saving the CAD Design

1. Inthe Application Menu, select:

[Application] = [Save]

+» Note the command can also be activated with
quick-key combination of [Ctrl]+[S].
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2. Inthe Save Drawing As dialog box, select the folder in which you want to
store the CAD file and enter GuidePlate in the File name box.

¥ Save Drawing As |
Savein |(C)ACAD projects x| & @ ¥ B Views v Toos ~
A

e = \ I e | — Preview
\ Select the folder
to store the file.

Wy Documents

< I Enter GuidePlate
[ Update sheel i
=

File marne: IGUidEF"atE’I

Files of type: I.&utoD‘-\D 2010 Drawing [F.dwg)

3. Click Save in the Save Drawing As dialog box to accept the selections and
save the file. Note the default file type is DWG, which is the standard
AutoCAD drawing format.

Close the Current Drawing

¢+ Several options are available to close the current drawing:

(=) <5 = (= = {oiDrafting & An

> Select [Close] = [Current
Drawing] in the Application
Menu Bar as shown.

Ssarch Commands

@E Close the drawing

Current Drawing
Clus:& current drawing.

» Enter Close at the command
prompt.

.Cnmmand: _elose I

» The third option is to click on the [Close] icon, located
at the upper-right-hand corner of the drawing window.
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The Spacer design

+ We will next create the spacer design using more of the AutoCAD’s drawing
tools.

2.00 2,00
i R1,50
50
4 - - 4
81,25
- 6.00 -

Start a New Drawing

Search Commands

1. In the Application Menu, select
[New] to start a new drawing.

Create a new drawing

[ Drawing
St% a new drawing with a selected

draiing template File,

=
g
=
-

Sheet Set
Create a sheet set data file that manages

¥ Select template x|
aok in: Template - Y] > Tods =
2. The Select Template Lok [ Terel [l c&~ = & =
. Mame  ~ | Siz & fEEn
dialog box appears on P TWTemplates
|5 SheetSets
the screen. Accept the acadSD. . .
leart| acad -Mamed Plot StylesaD, dwt 163 K
default acadth as the acad -Mamed Plat Styles. dwt a5k
template to open. acad-dwt B4 K
acadiso3D . dwt 163 K
|gam) acad50 -Named Plot Styles3... 163K
. |ean| acadIs0 -Named Plat Styles. dwt 64K
» The dwt file type is the B oo drt. car
In\tial Setup-Architectural-Imp. ... FOK
AutOCAD template ﬁle In\tial Setup-Architectural-Met, ., 71K
format. An AutoCAD In\tial Setup-Civil-Imperial dwt 70K
. Initial Setup-Civil-Metric, dwt FlE
template file contains [ rein o it o ;ILI
pre-defined settings to
reduce the amount of o W
tedious repetitions. Fis of type: | Draving Template (o) =] Cqopen|
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Drawing Units Setup

» Every object we construct in a CAD system is measured in units. We should
determine the system of units within the CAD system before creating the first

geometric entities.

I Farmak Toals Diraw
hirni Laver...
o % Laver States Manager...
= Lavet kools
G Calor...
N Linetype. ..
Lineweight. .,
Transparency

2 Scale List...

Dimensio

E

s

5;5 Texk Skyle. .,

|.!f| Dirmension Skyle. ..
ﬁ? Table Skwle. ..
Jﬁ Multileader Style
=5 Plat Style, .,

& Eoint Style. ..

"8 Multiing Style. ..

<2 Thickness

Drawing Limits

[[T] Rename. ..

2. Click on the Length Type

option to display the different

types of length units

available. Confirm the Length

Type is set to Decimal.

—Angle
Type:

Decimal Degrees

Decimal Degress
Dea/Min/Sec
Grads

Fadians
Surveyor's Units

3.

In the Menu Bar select:
[Format] = [Units]

The AutoCAD Menu Bar contains multiple pull-down
menus, where all of the AutoCAD commands can be
accessed. Note that many of the menu items listed in
the pull-down menus can also be accessed through the
Quick Access toolbar and/or Ribbon panels.

.ir' Drawing Units

— Length —Angle
Type: Type:
Decimal j IDecimaI Degrees j
Architectural Precizion:
E hgineeri I 0 j
Fractional
5 cientific [T Clockwize

— Ihzertion zcale

IIhits ba zoale inzerted content:

On your own, examine the other settings that are

available.

4. In the Drawing Units dialog box, set the Length Type to Decimal. This will
set the measurement to the default English units, inches.
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Drawing Area Setup

™ Drawing Units x|

N N 5. Set the Precision to two digits
Length Angle . .
Type: Type: after the decimal point as shown
IDecimaI j IDecimal Degrees j in the above ﬁgure.
Precizion: Frecizion:
S'DD [ Jo [ 6. Pick OK to exit the Drawing
0.0 [T Clockwise Units dialog box.

0000
0.0000 QK
000000 N
(0.000000 I
0.0000000

1 0.00000000
Sample Tutput

¢ Next, we will set up the Drawing Limits by entering a command in the
command prompt area. Setting the Drawing Limits controls the extents of the
display of the grid. It also serves as a visual reference that marks the working
area. It can also be used to prevent construction outside the grid limits and as a
plot option that defines an area to be plotted/printed. Note that this setting does
not limit the region for geometry construction.

Insert  Format  Tools
Parame Lawer...

363 (:) % Layer States Manager. ..

nl &
o i
Modify =

Diraw

Layer kools
O Calor,..

Linetype. ..

Lineweight. ..

2 Scale List, ..

Dirmension

a;f Text Style...
..!] Dimension Style, .
@ Table Style. ..

.@ Multjleader Style
=) Flot Stle. .,

T Paint Styls. ..

% Multiine Style...

1.

In the Menu Bar select:
[Format] - [Drawing Limits]

In the command prompt area, the message “Reset Model
Space Limits: Specify lower left corner or [On/Off]
<0.00,0.00>:" is displayed. Press the ENTER key once
to accept the default coordinates <0.00,0.00>.

4] 400 M Model / Lapautl £ Lapout2 /

EE Units. ..
@ Thickness

‘Command: ' limita

| Specify lower left corner or [ON/OFF] <0.00,0.00>:

Feset Model space limits:

[[T] Rename. ..

3.

570, 1657, 0.00

In the command prompt area, the message “Specify upper right corner
<12.00,9.00>:” is displayed. Press the ENTER key again to accept the default
coordinates <12.00,9.00>.

Rezet Model space limits:
S3pecify lower left corner or [ONAOFF] <0.00,0.00>:

|Specify upper right corner <12.00,9.00>:
17.09, 553, 0.00
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4. On your own, move the graphic cursor near the upper-right comer inside the
drawing area and note that the drawing area is unchanged. (The Drawing
Limits command is used to set the drawing area, but the display will not be
adjusted until a display command is used.)

5. Inside the Menu Bar area select:
[View] = [Zoom] - [All]

File

Insert Al U,// Redraw

/ D G Reqgen
Regen all

Line Palyline  Circle

Edit Insert  Format

Tools

Draw Dimension

ge  Output  Online

% The Zoom All command will adjust the
display so that all objects in the drawing

d & Realtime

Draw Ban _ ’ h, Brevious . .
e () S [ wdow are displayed to be as large as possible.
e ont o If no objects are constructed, the
B Q, Scale . . . .
Camera B conter Drawing Limits are used to adjust the
‘Walk and Fl 4 ~ :
sl C4 object current viewport.
Clean Screen Chri+0 4 In
tewports P ao 6. Move the graphic cursor near the upper-

right comer inside the drawing area and
note that the display area is updated.

. Eﬁ Mamed Yiews. ..
I , N

o
0, Extents
. @ Creake Camera - -

TlaEml Txez ) - In the Status Bar area, right-mouse-click on
L Enabled SnapMode and choose [Settings].

v Use Icons

8. In the Drafting Settings dialog box, switch on the

Display  © » Snap and Grid options as shown.

[2¥ Drafting Settings x|

Snap and Grid | Polar Tracking | Object Snapl 30 Object Snapl Dynamic Inputl [uic 4 | PI

¥ Snap On [F9] [V Grid On [F7)
~ Shap spacing (rid ztyle
Shap X spacing 050 Dizplay datted grid in:
¥ 20 model space
Shap ™ spacing: 0.50 [~ Block editor

[~ Shest/layout

¥ Equal ¥ and ¥ spacing

Gnd zpacing
[End * spacing:

— Polar spacing

Folar distance: 0.00 Grid ' spacing:

» On your own, exit the Drafting Settings dialog box and reset the status buttons so
that only GRID DISPLAY and SNAP MODE are turned ON as shown.

Command: <S5nap on=

Cortosid

1,50, 0.00, 0.00 | (B (& (0] 2 (L2 4 [+ | @ e
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Using the Line Command

- = . Select the Line command icon in the Draw toolbar. In
the command prompt area, near the bottom of the
AutoCAD graphics window, the message “ line
Specify first point:” is displayed. AutoCAD expects us
to identify the starting location of a straight line.

File Edit Wigt Inse

Insert Annokate Par

Pakdine  Circle  Arc = . To further illustrate the usage of the different input
. . methods and tools available in AutoCAD, we will start

Line the line segments at an arbitrary location. Start at a
Creates straight line segments location that is somewhere in the lower left side of the

graphics window.

3. We will create a -
horizontal line by using
the relative rectangular
coordinates entry
method, relative to the S
last point we specified: : |Y
@6,0 [ENTER]

S I A G

A ATF W]y, Model ( Capout! J Lapaul2 7

4. Next, create a vertical line by using the
relative polar coordinates entry method,
relative to the last point we specified:
@3<90 [ENTER]

v

\
W x

A AlE ol Model  Lapoul [/ Layou2 f

5. Next, we will use the direct input
method; first, move the cursor :
directly to the left of the last ]
endpoint of the line segments. Dl x

Y

1] A[p ¥y Model { Layout! § Layout2 /
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AL AL (o] Model { Layout] { Lapout2 / 6. Use the direct distance entry
epecify next point or [Undo] : R3<90 technique by entering 2
Specify next point or [Close/Undo]: 2 [ENTER].

Specify next point or [ClosesTUndo] :

200 200 200 .. B 7. Onyour own, repeat the
above steps and create
t S the four additional line
250 segments, using the
T L o dimensions as shown.

L

4] 4 THI] Model ¢ Layourl § Layout2 [

BT ——

ancel

Recent Input r

Close

IInda

8. To end the line command, we can either hit the [Enter] key
on the key board or use the Enter option, right-mouse-click
and a popup menu appears on the screen.

9. Select Enter with the left-mouse-button to end the Line

command.
Vo
4] 4[p [H] Model ¢ Layautl § Layoutz £
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Using the ERASE command

+»+ The vertical line on the right was created as a construction line, to aide the
construction of the rest of the lines for the design. We will use the Erase command to
remove it.

Sion Madify

Wiew  Manage  Output  Onling [

Pick Erase in the Modify toolbar. The
message “Select objects” is displayed in
the command prompt area and AutoCAD
awaits us to select the objects to erase.

[ ERASE

Press F1 for more help

2. Select the vertical line
as shown.

3. Click once with the
right-mouse-button to
accept the selection
and delete the line.

Using the Arc Command

Annotate  Parametric  Wiew  Manage
e
@& - |93 |+ |50
Circle | Arc S dlL ‘J &t
- - ] oo
-G & 88 &
an -
— 3-Paink
refral
/‘" Start, Center, End
i e .
//J Start, Center, Angle
+ e
i Start, Center, Length
+ 0 .
/7 Start, End, Angle
R .
p— Vﬂ Start, End, Direction | *
+
/‘I Start, End, Radius

i
‘/‘" Center, litart, End
: + P
: //-" Center, 5| Center, Start, End
v

. Creakes an arc using a cf
1 7 determines the endpoint

1. Click the down-arrow icon of the Arec command in the
Draw toolbar to display the different Arc construction
options.

» AutoCAD provides eleven different ways to create arcs.
Note that the different options are used based on the
geometry conditions of the design. The more commonly
used options are the 3-Points option and the Center-Start-
End option.

2. Select the Center-Start-End option as shown. This option
requires the selection of the center point, start point and end
point location, in that order, of the arc.
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3. Move the cursor to the middle
SR o of the two horizontal lines and
___‘——’_—__ . align the cursor to the two
o endpoints as shown. Click
N o once with the right-mouse-
_ o button to select the location
as the center point of the new
arc.

4. Move the cursor downward and

select the right endpoint of the S I - I S

bottom horizontal line as the start
point of the arc.

5. Move the cursor to the right
endpoint of the top horizontal
line as shown. Pick this point
as the endpoint of the new arc.

6. On your own, repeat the above
steps and create the other arc
as shown. Note that in most
CAD packages, positive
angles are defined as going
counterclockwise; therefore :
the starting point of the v
second arc is the endpoint on S
top. \L X

] ATk [ FIy Model 4 Lapout] £ Layout2
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Using the Circle command

=] A= {c::}DraF
R TS (R E R 1. Select the [Circle] = [Center,
Insert  Annoktate  Paramebric  Wiew Diameter] Option as shown.

Line  Paolvline | Circle

-

@ Center, Radius
[-1[Toe] [2D
[ Z JCert%rJ Diarneter

2. Select the same
location for the arc
center as the center
point for the new
circle.

3. Inthe command
prompt area, the

message “Specify
diameter of circle:”
‘Y Command: _cirele Specify center point for circle or [3P/2P/Ttr (tan tan 18 dlsplayed' Specifj}
radius)]: diameter of circle:
SGpecify radius of circle or [Dismeter]: d Specify diameter of cirele: 1.25
: 1.25 [ENTER]

0.00, 5.00,0.00 B 1 e e | ) P P S | M=

4. On your own, create the other circle and complete the drawing as shown.

hd

L.

4] 4[» TpI], Model { Lapout! § Lapout?
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Saving the CAD Design

1. Inthe Quick Access Toolbar, select: [Save]

-
O

File Edit Wig Insert Format Tools Diraw Dimension

Insert ! Save =% Manage Ckpuk irlir

Saves the current drawing

+ Note the command can also be activated with quick-key combination of
[Ctri]+[S].

2. Inthe Save Drawing As dialog box, select the folder in which you want to store
the CAD file and enter Spacer in the File name box.

|4 | 2l

[ Update sheet and wiew thumbnails now

File narme: ISDHCEr.dWQ

Files of tupe: I.-’-'-.ut-:uE.ﬂ'-.D 2010 Drawing [*.dwag)

3. Click Save in the Save Drawing As dialog box to accept the selections and save
the file. Note the default file type is DWG, which is the standard AutoCAD
drawing format.

Exit AutoCAD 2012

m {53 Drafting f Annatation -
“ & % To exit AutoCAD® 2012, select Exit

i AutoCAD in the Menu Bar or type QUIT at

__By Ordered List w||5] = 5

[ e ’ the command prompt. Note the command

(= omn , can also be activated with quick-key
combination of [Ctrl]+][Q].

E Save

E Save As 3

e

=5 Export 3

Publish 3

Crawing b
Utiities

o) | &) A0 3

Close 3

Exit AutUD 2012
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Review Questions: (Time: 20 minutes)

1.

What are the advantages and disadvantages of using CAD systems to create
engineering drawings?

What is the default AutoCAD filename extension?

. How do the GRID and SNAP options assist us in sketching?

List and describe the different coordinate entry methods available in AutoCAD?

When using the Line command, which option allows us to quickly create a line-
segment connecting back to the starting point?

List and describe the two types of coordinate systems commonly used for planar
geometry.

Which key do you use to quickly cancel a command?
When you use the Pan command, do the coordinates of objects get changed?
Find information on how to draw ellipses in AutoCAD through the Autodesk

Exchange and create the following arc. If it is desired to position the center of the
ellipse to a specific location, which ellipse command is more suitable?

. | 5 ——

- |
1.0
| {

10. Find information on how to draw arcs in AutoCAD through the Autodesk Exchange

and create the following arc. List and describe two methods to create arcs in

AutoCAD.
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Exercises: (All dimensions are in inches.) (Time: 60 minutes)
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3. T-Clip
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