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COMPUTER AIDED DRAFTING (CAD)

ComputerAided drafting is a processof preparinga drawingof an object

on the screenof a computer. There are various types of drawings required in

different fields of engineeringand science. In the field of mechanicalengineering,

the drawing of machinecomponentsand layoutsareprepared. In the field of civil

engineeringplans and layouts of building are prepared. In the field of electrical

engineeringthe layoutsof powerdistributionsystemareprepared. In otherfields of

engineeringuseof computermadefor drawinganddrafting.

The use of CAD processprovides enhancedgraphic capabilitieswhich

allowsanydesignersto-

ÅConceptualizehis ideas.

ÅModify thedesignveryeasily.

ÅUsescolors,fontsandothersaestheticfeatures.



DIFFERENT SOFTWARE USED IN DESIGN

1. AutoCAD

2. ANSYS

3. Pro-Engineer

4. CATIA

5. Unigraphics

6. Solidedgeclassic-290

7. Solidworks



Auto CAD

TheWord AutoCAD is madeup of two wordsñAuto (logo of company)òand

CADñ(computeraideddesign)ò.

Auto CAD is a softwarepackage,suitablefor accurateandperfectdrawingof

engineeringdesigns. Thedrawingof plansandlayoutsof building , isometricviewsand

assemblydrawing are possiblein AutoCAD. By using AutoCAD, drawingscan be

created,modified and erasedwith ease. This packageis suitable for 2-D and 3-D

drawings.

AutoCAD is oneof the leadingdrafting softwareavailable. It wasdeveloped

byñAutodeskò.

The first releaseof Auto CAD version1.0 was in 1982. Many updatesand

improvementsweredoneconstantly. Thelatestversionrecentlylaunchedis AutoCAD -

2014. Latestversionis easyto useandovercomethedifficulties of old version.



BENEFITS OF AUTOCAD

ÅQuickly createdesigns.

ÅImprovedqualityoverhanddrafting.

ÅEasilymodify.

ÅMoreAccuracy.

ÅEasyto transfer.

ÅLongtime save.





TYPES OF COORDINATES SYSTEM

In AutoCAD, thedefaultorigin is locatedat the lower left cornerof the

graphicsareaof the screen. AutoCAD usesthe following coordinatesystemto

locateapoint in anXY plane.

ÅAbsoluteCoordinatesystem

ÅRelativeCoordinatesystem

ÅPolarCoordinatesystem





DRAWING A FIGURE USING ABSOLUTE COORDINATES







USING RELATIVE COORDINATES WITH LINE COMMAND





Draw using polar coordinates





DRAW TOOLBAR

1. LINE- Draw linesin AutoCAD

2. POLYGON- Drawpolygonswith threeor moresides

3. RECTANGLE- Usedto drawrectangle

4. CIRCLE- commandusedto drawcircles

5. ELLIPSE- useto drawellipse



MODIFY  TOOLBAR

1. ERASE- Erase object in the drawing area.

2. COPY- used to copy one or more objects.

3. MIRROR - command used to mirror an extra duplicate of an object.

4. OFFSET- used to offset one object from another a distance you specify.

5. EXTEND- used to extend one line to another.



6. ARRAY- usedto makea rectangularor polararrayof anobject.

7. MOVE - usedto moveobjectaroundthedrawingarea.

8. ROTATE - usedto rotateanobjectaroundabasepoint.

9. SCALE- commandusedto makeanobjectlargeror smaller.

10. TRIM - commandusedto trim anobjectfrom anotherobject.

11. CHAMPER - usedto putachamferbetweentwo lines.

12. FILLET - usedto puta fillet betweentwo linesasa radius youspecify.



POSITION OF CURSIOR DURING DIFFERENT COMMAND



THE BUTTONS AT THE LEFT -HAND END OF THE STATUS BAR



1. Snap Mode: Also toggled using the F9 key. When snapon, the cursor

undermousecontrol canonly be movedin jumps from onesnappoint to

another.

2. Grid Display: Also toggledusingtheF7 key. Whenseton,a seriesof grid

pointsappearsin thedrawingarea.

3. Ortho Mode: Also toggledusingthe F8 key. Whenseton, lines,etc. can

only bedrawnvertically or horizontally.

4. Polar Tracking : Also toggledusingtheF10 key. Whenseton, a small tip

appearsshowingthedirectionandlengthof lines,etc. in degreesandunits.

5. Object Snap: Also toggledusingthe F3 key. Whenseton, an osnapicon

appearsat thecursorpick box.



1. Object Snap Tracking : Also toggledby the F11 key. Whenseton, lines,

etc. canbedrawnat exactcoordinatepointsandpreciseangles.

2. Allow/Disallow Dynamic UCS: Also toggledby the F6 key. Usedwhen

constructing3D solid models.

3. Dynamic Input : Also toggled by F12 key. When set on, the x,y

coordinatesandpromptsshowwhenthecursorhairsaremoved.

4. Show/HideLine weight: Whenseton, line weightsshowon screen. When

setoff, line weightsonly showin plotted/printeddrawings.

5. Quick Properties: A right-click brings up a popupmenu, from which a

click onSettingsécausestheDrafting Settingsdialogto appear.



THE BUTTONS AT THE RIGHT -HAND END OF THE STATUS BAR



THE  APPLICATION STATUS BAR MENU



FOR SAVING THE DRAWING



Function Keys

Å F1 HELP

Å F2 FLIPSCREEN

Å F3 OSNAP

Å F4 TABLET

Å F5 ISOPLANE

Å F6 COORDINATE DISPLAY

Å F7 GRID

Å F8 ORTHO

Å F9 SNAP

Å F10 POLAR

Å F11 OTRACK



Draw Modify

Shortcut Command Shortcut Command

L LINE E ERASE 

XL CONSTURCTION LINE CO COPY 

PL POLYLINE MI MIRROR 

POL POLYGON O OFFSET 

REC RECTANG AR ARRAY 

A ARC M MOVE

C CIRCLE RO ROTATE 

REVCLOUD REVCLOUD SC SCALE 

SPL SPLINE S STRETCH

EL ELLIPSE TR TRIM 

I INSERT BLOCK EX EXTEND

B DEFINE BLOCK BR BREAK, BREAK AT POINT 

W WRITE BLOCK J JOIN 

H HATCHING CHA CHAMFER

DT TEXT (SINGLE LINE) F FILLET 

T MTEXT (MULTILINE) X EXPLODE

SHORTCUTS



PROJECTION OF STRAIGHT LINES



PROJECTION OF STRAIGHT LINES 

OBJECTIVES
üDraw the projections of straight lines inclined to both the 

reference plane

üFind the true length of straight line

üFind the true inclinations of straight lines with the 
reference plane

üShow the traces of straight lines



NOTATIONS 

FOLLOWING NOTATIONS SHOULD BE FOLLOWED WHILE NAMEING
DIFFERENT VIEWS IN ORTHOGRAPHIC PROJECTIONS.

L¢Ω{ Cwhb¢ ±L9²ŀΩ ŀΩ ōΩ

SAME SYSTEM OF NOTATIONS SHOULD BE FOLLOWED  
INCASE NUMBERS, LIKE 1, 2, 3 ςARE USED.

OBJECT               POINT  A                    LINE  AB

L¢Ω{ ¢ht ±L9²             a                               a b

L¢Ω{ {L59 ±L9²ŀέ                             ŀέ ōέ



X

Y

1STQuad.2nd Quad.

3rd Quad. 4th Quad.

X  Y

VP

HP

Observer

THIS QUADRANT PATTERN, 
IF OBSERVED ALONG X-Y LINE ( INREDARROW DIRECTION)
WILL EXACTLY APPEAR AS SHOWN ON RIGHT SIDE AND HENCE,
IT IS FURTHER USED TO UNDERSTAND ILLUSTRATION PROPERLLY.



SIMPLE CASES OF THE LINE

1. A VERTICAL LINE ( LINE PERPENDICULAR TO HP & // TO VP)

2. LINE PARALLEL TO BOTH HP & VP.

3. LINE INCLINED TO HP & PARALLEL TO VP.

4. LINE INCLINED TO VP & PARALLEL TO HP.

5. LINE INCLINED TO BOTH HP & VP.

STUDY ILLUSTRATIONS GIVEN ON NEXT PAGE 

SHOWING CLEARLY THE NATURE OF FV & TV

OF LINES LISTED ABOVE AND NOTE RESULTS .

PROJECTIONS OF STRAIGHT LINES.

INFORMATION REGARDING A LINE  means
L¢Ω{ [9bD¢IΣ 

th{L¢Lhb hC L¢Ω{ 9b5{ ²L¢I It ϧ ±t
L¢Ω{ Lb/[Lb!¢Lhb{ ²L¢I It ϧ ±t ²L[[ .9 DL±9bΦ 

AIM:-¢h 5w!² L¢Ω{ twhW9/¢Lhb{ - MEANS FV & TV.



X

Y

X

Y

bô

aô

b

a

a b

aô

bô

B

A

TV

FV

A

B

X Y

H.P.

V.P.
aô

bô

a b

Fv

Tv

X Y

H.P.

V.P.

a b

aô bôFv

Tv

For Tv

For Tv

Note:
Fv is a vertical line

Showing True Length
&

Tv is a point.

Note:
Fv & Tv both are

// to xy 
& 

both show T. L.

1.

2.

A Line 
perpendicular 

to Hp 
& 

// to Vp

A Line 
// to Hp 

& 
// to Vp

Orthographic Pattern

Orthographic Pattern

(Pictorial Presentation)

(Pictorial Presentation)



A Line inclined to Hp 
and 

parallel to Vp

(Pictorial presentation)

X

Y

A

B

bô

aô

b

a

q

q

A Line inclined to Vp 
and 

parallel to Hp

(Pictorial presentation)

Ø
a b

aô

bô

BA
Ø

X Y

H.P.

V.P.

T.V.
a b

aô

bô

q

X Y

H.P.

V.P.

Øa

b

aô bô

Tv

Fv

Tv inclined to xy

Fv parallel to xy.

3.

4.

Fv inclined to xy

Tv parallel to xy.

Orthographic Projections



X

Y

aô

bô

a b

B

A

a

b

For Tv

T.V.

X

Y

aô

bô

a b

a

b

T.V.

For Tv

B

A

X Y

a

b

H.P.

V.P.

a

b

FV

TV

aô

bô

A Line inclined to both
Hp and Vp

(Pictorial presentation)

5.

Note These Facts:-
Both Fv & Tv are inclined to xy.

(No view is parallel to xy)
Both Fv & Tv are reduced lengths.

(No view shows True Length)

Orthographic Projections
Fv is seen on Vp clearly.

To see Tv clearly, HP is rotated 
900 downwards,

Hence it comes below xy. 

On removal of object
i.e. Line AB

Fv as a image on Vp.
Tv as a image on Hp,



X Y

H.P.

V.P.

X Y

b

H.P.

V.P.

a

b

TV

aô

bô

FV

TV

b1

b1ô

TL

X Y

a

b

H.P.

V.P.

a

b

FV

TV

aô

bô

Here TV (ab) is not // to XY line
IŜƴŎŜ ƛǘΩǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ C±
ŀΩ ōΩ ƛǎ not showing 

True Length & 

True Inclination with Hp.

In this sketch, TV is rotated 
and made // to XY line. 
IŜƴŎŜ ƛǘΩǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
C±  ŀΩ ō1ΩIs showing 

True Length 
& 

True Inclination with Hp.

Note the procedure
When Fv & Tv known,

How to find True Length.
(Views are rotated to determine
¢ǊǳŜ [ŜƴƎǘƘ ϧ ƛǘΩǎ ƛƴŎƭƛƴŀǘƛƻƴǎ

with Hp & Vp).

Note the procedure
When True Length is known,

How to locate FV & TV.

(Component ŀΩō2Ωof TL is drawn 
which is further rotated

to determine FV)

a

aô

bô

b

b

b1
ô

q
a

b2

Ø

Orthographic Projections 
Means Fv & Tv of Line AB 

are shown below,

with their apparent Inclinations

a& b

Here ŀΩō1Ωis component 
of TL ab1 gives length of FV.
Hence it is brought  Up to 
[ƻŎǳǎ ƻŦ ŀΩ ŀƴŘ ŦǳǊǘƘŜǊ ǊƻǘŀǘŜŘ
to get point ōΩΦŀΩ ōΩwill be Fv.

Similarly drawing component
ƻŦ ƻǘƘŜǊ ¢[όŀΩō1Ψύ ¢± Ŏŀƴ ōŜ ŘǊŀǿƴΦ

q

b1

b2ô



The most important diagram showing graphical relations 
among all important parameters of this topic.

Study and memorize it as a CIRCUIT DIAGRAM
And use in solving various problems.

Important
TEN parameters 

to be remembered 
with Notations 

used here onward

Ø

a
b

q1) True Length ( TL) ςŀΩ ō1Ω& a b

2) Angle of TL with Hp -

3) Angle of TL with Vp ς

4) Angle of FV with xy ς

5) Angle of TV with xy ς

6) LTV (length of FV) ςComponent (a-1)

7) LFV (length of TV) ςComponent όŀΩ-мΩύ

8) Position of A-5ƛǎǘŀƴŎŜǎ ƻŦ ŀ ϧ ŀΩ ŦǊƻƳ Ȅȅ

9) Position of B-5ƛǎǘŀƴŎŜǎ ƻŦ ō ϧ ōΩ ŦǊƻƳ Ȅȅ

10) Distance between End Projectors

X Y

H.P.

V.P.

1a

b

b

b1

Ø

LFV

aô

bô

1ô

b1
ô

a
q

LTV

Distance between 
End Projectors.



PROJECTION OF PLANES



PROJECTION OF PLANES

OBJECTIVES

üObtain the traces of plane figures

üDraw the projections of plane figures

PLANE

Aplane is a two dimensional entity having only  length and 
breadth.

TRACES

The lines along which a plane meets the reference planes are 
called the traces of the plane. 



HP

VP
VPVP

aô dô
côbô

HP

a

b c

d

a1ô

d1ô c1ô

b1ô

HP

a1

b1 c1

d1

CASE OF A RECTANGLE ςOBSERVE AND NOTE ALL STEPS.

SURFACE PARALLELTO HP
PICTORIAL PRESENTATION

SURFACE INCLINEDTO HP
PICTORIAL PRESENTATION

ONE SMALL SIDE INCLINED TO VP
PICTORIAL PRESENTATION

ORTHOGRAPHIC
TV-True Shape
FV- Line // to xy 

ORTHOGRAPHIC
FV- Inclined to XY

TV- Reduced Shape 

ORTHOGRAPHIC
FV- Apparent Shape
TV-Previous Shape 

A B C



X Y

Q1: A regular pentagon of 25mm side has one side on the ground. Its plane is inclined at 45º to the HP and 
perpendicular to the VP. Draw its projections and show its traces

a

b

c

d

e

2
5

ŀΩ
ŜΩ

ōΩ
ŘΩ ŎΩ

a1

b1

c1

d1

e1

Hint: As the plane is inclined to HP, it should be kept parallel 
to HP with one edge perpendicular to VP

45º



Q 2:Draw the projections of a circle of 5 cm diameter having its plane vertical and inclined at 30º to the 
V.P. Its centre is 3cm above the H.P. and 2cm in front of the V.P. Show also its traces

X Y

мΩ

нΩ

оΩ
пΩ

рΩ

сΩ

тΩ

уΩ

фΩ
млΩ

ммΩ

мнΩ

3
0

2
0

1 2, 
12

3, 
11

4, 
10

5, 
9

6, 
8

7

30º

41Ω
31Ω 51Ω

21Ω
61Ω

11Ω 71Ω

121Ω 81Ω

111Ω
91Ω

101Ω

50 Ø



Q 3: Draw the projections of a regular hexagon of 25mm sides, having one of its side in the H.P. 
and inclined at 60 to the V.P. and its surface making an angle of 45º with the H.P.

X Y

a

b

c

d

e

f

ŦΩ ŜΩŘΩŎΩōΩŀΩ

a1

b1

c1

d1

e1

f1

45º

60º

a1Ω

b1Ω

c1Ω

d1Ωe1Ω

f1Ω

Plane parallel to HP

Plane inclined to HP at 
45Áand ƍto VP Side on the H.P. making 60Á

with the VP.



Q 4: A square ABCD of 50 mm side has its corner A in the H.P., its diagonal AC inclined at 30º to the H.P. 
and the diagonal BD inclined at 45º to the V.P. and parallel to the H.P. Draw its projections.

X Y

a

b

c

d

45º

ŀΩ

ōΩ
ŘΩ ŎΩ 30º

a1
c1

b1

d1

45º

b1Ω

c1Ω

d1Ω

Keep AC parallel to the H.P. & 
BD perpendicular to V.P. 
(considering inclination of AC 
as inclination of the plane)

Incline AC at 30º to the H.P. i.e. 
incline the edge view (FV) at 
30º to the HP

Incline BD at 45º to the V.P.

a1Ω



a

b c

d

ef

ŀΩ
ōΩ 
ŦΩ

ŎΩ 
ŜΩ ŘΩ 45Á

a1

f1 e1

d1

b1 c1

60°

a1

b1

c1

d1

e1

f1

a1Ω

b1Ω

c1Ω

d1Ω

e1Ω

f1Ω

Q 5 :A regular hexagon of 40mm side has a corner in the HP. Its surface inclined at45Áto the HPand 
the top view of the diagonal through the corner which is in the HP makes an angle of 60° with the VP. 
Draw its projections.

Plane parallel to HP

Plane inclined to HP at 
45Áand ƍto VP

Top view of the diagonal 
making 60Áwith the VP.

Y
X



Q 6: A thin rectangular plate of sides 60 mm X 30 mm has its shorter side in the V.P. and inclined at 30º to 
the H.P. Project its top view if its front view is a square of 30 mm long sides

X Y

a 
b

3
0

ŀΩ

ōΩ ŎΩ

A rectangle can be seen as a square 
in the F.V. only when its surface is 
inclined to VP. So for the first view 
keep the plane // to VP & shorter 
edge ƍto HP

F.V. (square) is drawn first Incline a1Ωō1Ω ŀǘ олº to the H.P.

ŘΩ

60

c 
d

a 
b

c 
d

a1Ω

b1Ω c1Ω

d1Ω 30ºa1b1

c1 d1



Q 7: A circular plate of negligible thickness and 50 mm diameter appears as an ellipse in the front view, 
having its major axis 50 mm long and minor axis 30 mm long. Draw its top view when the major axis of the 
ellipse is horizontal.

A circle can be seen as a ellipse in 
the F.V. only when its surface is 
inclined to VP. So for the first view 
keep the plane // to VP.

X Y

мΩ

нΩ

оΩ
пΩ

рΩ

сΩ

тΩ

уΩ

фΩ
млΩ

ммΩ

мнΩ

1 2, 
12

3, 
11

4, 
10

5, 
9

6, 
8

7

50 Ø

Incline the T.V. till the distance 
between the end projectors is 
30 mm

30 

11Ω

21Ω

31Ω
41Ω

51Ω

61Ω

71Ω

81Ω

91Ω

101Ω

111Ω

121Ω

1
1
Ω

2
1
Ω

3
1
Ω 4

1
Ω

5
1
Ω

6
1
Ω

7
1
Ω

8
1
Ω

9
1
Ω

1
0 1
Ω1
1 1
Ω

1
2 1
Ω

Incline the F.V. till the major 
axis becomes horizontal

11Ω 21Ω

31Ω

41Ω

51Ω

61Ω
71Ω

81Ω

91Ω

101Ω

111Ω

121Ω



PROJECTION OF SOLIDS



PROJECTION OF SOLIDS

OBJECTIVES

üDraw the projections of geometric solids in the following 
positions

Å Axis perpendicular to the HP

ÅAxis perpendicular to the VP 

ÅAxis parallel to both the HP and the VP

ÅAxis inclined to the VP and parallel to the HP

ÅAxis inclined to the HP and parallel to the VP

üDraw the projections of equal and unequal spheres



SOLIDS
To understand and remember various solids in this subject properly, 

those are classified & arranged in to two major groups.

Group A
Solids having top and base of same shape

Cylinder

Prisms

Triangular     Square     Pentagonal   Hexagonal

Cube

Triangular     Square     Pentagonal   Hexagonal

Cone

Tetrahedron

Pyramids

( A solid having 

six squarefaces)
( A solid having 

Four triangular faces)

Group B
Solids having base of some shape 

and just a point as a top, called apex.



SOLIDS
Dimensional parameters of different solids.

Top

Rectangular

Face

Longer 

Edge

Base

Edge

of 

Base

Corner of 

base

Corner of 

base

Triangular

Face

Slant 

Edge

Base

Apex

Square Prism Square Pyramid Cylinder Cone

Edge

of 

Base

Base

Apex

Base

Generators

Imaginary lines 

generating curved surface 

of cylinder & cone.

Sections of solids( top & base not parallel) Frustum of cone & pyramids.

( top & base parallel to each other)



X Y

STANDING ON H.P

On itôs base.

RESTING ON H.P

On one point of base circle.

LYING ON H.P

On one generator. 

(Axis perpendicular to Hp

And // to Vp.)

(Axis inclined to Hp

And // to Vp)

(Axis inclined to Hp

And // to Vp)

While observing Fv, x-y line represents Horizontal Plane. (Hp)

Axis perpendicular to Vp

And // to Hp

Axis inclined to Vp 

And // to Hp

Axis inclined to Vp

And // to Hp

X Y

F.V. F.V. F.V.

T.V. T.V. T.V.

While observing Tv, x-y line represents Vertical Plane. (Vp)

STANDING ON V.P

On itôs base.

RESTING ON V.P

On one point of base circle.

LYING ON V.P

On one generator. 



X
Y

a

b c

d

o

oô

dôcôbôaô

o1

d1

b1
c1

a1

aô1

dô1 cô1

bô1

oô1

a1

(APEX 

NEARER 

TO V.P).

(APEX  

AWAY 

FROM V.P.)

Problem1. A squarepyramid,40 mm
basesidesand axis 60 mm long, has a
triangular face on the ground and the
vertical plane containingthe axismakes
an angle of 450 with the VP. Draw its
projections. Take apexnearerto VP

Solution Steps :
Triangular face on Hp , means it is lying on Hp:
1.Assume it standing on Hp.
нΦLǘΩǎ ¢Ǿ  ǿƛƭƭ ǎƘƻǿ ¢ǊǳŜ {ƘŀǇŜ ƻŦ ōŀǎŜό ǎǉǳŀǊŜύ
3.Draw square of 40mm sides with one side vertical Tv &

taking 50 mm axis project Fv. ( a triangle)
4.Name all points as shown in illustration.
5.Draw 2ndCǾ ƛƴ ƭȅƛƴƎ Ǉƻǎƛǘƛƻƴ LΦŜΦƻΩŎΩŘΩ ŦŀŎŜ ƻƴ ȄȅΦ !ƴŘ ǇǊƻƧŜŎǘ ƛǘΩǎ ¢ǾΦ
6.Make visible lines dark and hidden dotted, as per the procedure.
7.Then construct remaining inclination with Vp

( Vp containing axis ic the center line of 2nd Tv.Make it 450 to xy as
shown  take apex near to xy, as it is nearer to Vp) & project final Fv.

For dark and dotted lines
1.Draw proper outline of new view DARK. 2. Decide direction of an observer.

3. Select nearest point to observer and draw all lines starting from it-dark.

4. Select farthest point to observer and draw all lines (remaining)from it- dotted.



PROBLEM 2 : Draw the projections of a pentagonal prism , base 25 mm side and axis 50 mm long, resting 
on one of its rectangular faces on the H.P. with the axis inclined at 45º to the V.P.

axis is to be inclined with the VP, in the first view it must be kept perpendicular to the VP i.e. true shape of 
the base will be drawn in the FV with one side on XY line

X Y

ŀΩ мΩ

ōΩ нΩ

ŎΩ оΩ

ŘΩ пΩŜΩ рΩ
25

5
0

a b c
d

e

1 2 35 4

45º

a

b

c
d

e

1

2

3

5

4

a1Ω

b1Ω

c1Ω

d1Ωe1Ω

11Ω

21Ω

31Ω

41Ω51Ω



Problem 3:

A cone 40 mm diameter and 50 mm axis 

is resting on one generator on Hp       

which makes 300 inclination with Vp

Draw itôs projections.

h

a

b

c

d

e

g

f

X Yaôbô dôeôcôg

ô

fôhô

oô

oô

a1

h1

g1

f1

e1

d1

c1

b1

a1

c1

b1

d1

e1

f1

g1 h1

o1

aô1
bô1

cô1dô1eô1

fô1

gô1

hô1

o1

o1

30

Solution Steps:
Resting on Hp on one generator, means lying on Hp:
1.Assume it standing on Hp.
нΦLǘΩǎ ¢Ǿ  ǿƛƭƭ ǎƘƻǿ ¢ǊǳŜ {ƘŀǇŜ ƻŦ ōŀǎŜό ŎƛǊŎƭŜ ύ
3.Draw 40mm dia. Circle as Tv &

taking 50 mm axis project Fv. ( a triangle)
4.Name all points as shown in illustration.
5.Draw 2ndCǾ ƛƴ ƭȅƛƴƎ Ǉƻǎƛǘƛƻƴ LΦŜΦƻΩŜΩ ƻƴ ȄȅΦ !ƴŘ
ǇǊƻƧŜŎǘ ƛǘΩǎ ¢Ǿ ōŜƭƻǿ ȄȅΦ

6.Make visible lines dark and hidden dotted, 
as per the procedure.

7.Then construct remaining inclination with Vp
( generator o1e1 300 to xy as shown) & project final Fv.

For dark and dotted lines

1.Draw proper outline of new vie

DARK.

2. Decide direction of an observer.

3. Select nearest point to observer 

and draw all lines starting from 

it -dark.

4. Select farthest point to observer 

and draw all lines (remaining)

from it - dotted.
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Problem 4:

A cylinder 40 mm diameter and 50 mm 

axis is resting on one point of a base 

circle on Vp while itôs axis makes 450 

with Vp and  Fv of the axis 350 with Hp. 

Draw projections..

Solution Steps:
Resting on Vp on one point of base, means inclined to Vp:
1.Assume it standing on Vp
нΦLǘΩǎ CǾ ǿƛƭƭ ǎƘƻǿ ¢ǊǳŜ {ƘŀǇŜ ƻŦ ōŀǎŜ ϧ ǘƻǇό ŎƛǊŎƭŜ ύ
3.Draw 40mm dia. Circle as Fv &  taking 50 mm axis project Tv. 

( a Rectangle)
4.Name all points as shown in illustration.
5.Draw 2nd Tv making axis 450ǘƻ Ȅȅ !ƴŘ ǇǊƻƧŜŎǘ ƛǘΩǎ CǾ ŀōƻǾŜ ȄȅΦ
6.Make visible lines dark and hidden dotted,  as per the procedure.
7.Then construct remaining inclination with Hp
( Fv of axis I.e. center line of view to xy as shown) & project final Tv.
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Problem 5:A square pyramid 30 mm base side 

and 50 mm long axis is resting on itôs apex on Hp,

such that itôs one slant edge is vertical and a 

triangular face through it is perpendicular to Vp. 

Draw itôs projections.

Solution Steps :

1.Assume it standing on Hp but as said on apex.( inverted ).
нΦLǘΩǎ ¢Ǿ  ǿƛƭƭ ǎƘƻǿ ¢ǊǳŜ {ƘŀǇŜ ƻŦ ōŀǎŜό ǎǉǳŀǊŜύ
3.Draw a corner case square of 30 mm sides as Tv(as shown) 
Showing all slant edges dotted, as those will not be visible from top.
4.taking 50 mm axis project Fv. ( a triangle)
5.Name all points as shown in illustration.
6.Draw 2ndCǾ ƪŜŜǇƛƴƎ ƻΩŀΩ ǎƭŀƴǘ ŜŘƎŜ ǾŜǊǘƛŎŀƭ ϧ ǇǊƻƧŜŎǘ ƛǘΩǎ ¢Ǿ
7.Make visible lines dark and hidden dotted, as per the procedure.
8.Then redrew 2nd Tv as final Tv  keeping a1o1d1 triangular face 

perpendicular to Vp I.e.xy. Then as usual project final Fv.



Problem 6: A cube of 50 mm long 

edges is so placed on Hp on one 

corner that a body diagonal is

parallel to Hp and perpendicular to    

Vp  Draw itôs projections.

X Y

b

c

d

a

aô dô côbô

a1

b1

d1

c1

1ô

aô1

dô1

cô1

dô1

Solution Steps:

1.Assuming standing on Hp, begin with Tv,a square with all sides

equally inclined to xy.Project Fv and name all points of FV & TV.

2.Draw a body-diagonal joining cô with 3ô( This can become // to xy)

3.From 1ô drop a perpendicular on this and name it pô

4.Draw 2ndFv in which 1ô-pô line is vertical  means cô-3ô diagonal 

must be horizontal. .Now as usual project Tv.. 

6.In final Tv draw same diagonal is perpendicular to Vp as said in problem.

Then as usual project final FV.

1ô3ô 1ô

3ô
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FOR SIDE VIEW

Problem 7:A pentagonal pyramid 

30 mm base sides & 60 mm long axis, 

is freely suspended from one corner of

base so that a plane containing itôs axis

remains parallel to Vp. 

Draw itôs three views.  

IMPORTANT:
When a solid is freely

suspended from a

corner, then line 

joining point of 

contact & C.G. 

remains vertical.

( Here axis shows  

inclination with Hp.)

So in all such cases, 

assume solid standing 

on Hp initially.)

Solution Steps:
In all suspended cases axis shows inclination with Hp. 

1.Hence assuming it standing on Hp, drew Tv - a regular pentagon,corner case.

2.Project Fv & locate CG position on axis ï( ı H from base.) and name gô and

Join it with corner dô

3.As 2nd Fv, redraw first keeping line gôdô vertical.

4.As usual project corresponding Tv and then Side View looking from.
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AIP // to slant edge

Showing true length
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Problem 8:A frustum of regular hexagonal pyrami is standing on itôs larger base

On Hp with one base side perpendicular to Vp.Draw itôs Fv & Tv.

Project itôs Aux.Tv on an AIP parallel to one of the slant edges showing TL.

Base side is 50 mm long , top side is 30 mm long and 50 mm is height of frustum.



SECTION OF SOLIDS



SECTION OF SOLIDS

OBJECTIVES

üDraw the sectional views of solids like cubes, prisms, 

pyramids, cylinders, cones and spheres,

üDraw the true shape of sections

CUTTING PLANE

The imaginary plane which is assumed to cut the object 

as required is called a cutting plane or section plane.



ILLUSTRATION SHOWING 

IMPORTANT TERMS 

IN SECTIONING.

x y

TRUE SHAPE

Of  SECTION

SECTION 

PLANE

SECTION LINES

(450 to XY)

Apparent Shape 

of section

SECTIONAL T.V.

For TV



Section Plane 

Through Apex

Section Plane

Through Generators

Section Plane Parallel 

to end generator.

Section Plane 

Parallel to Axis.

Triangle Ellipse

Hyperbola

Ellipse

Cylinder through

generators.

Sq. Pyramid through 

all slant edges

Trapezium

Typical Section Planes 

&

Typical Shapes 

Of 

Sections.



Q 1: A square pyramid, base 40 mm side and axis 65 mm long, has its base on the HP and all the 

edges of the base equally inclined to the VP. It is cut by a section plane, perpendicular to the VP, 

inclined at 45º to the HP and bisecting the axis. Draw its sectional top view, sectional side view 

and true shape of the section.
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Q 2: A pentagonal pyramid , base 30mm side and axis 60 mm long is lying on one of its triangular faces on 

the HP with the axis parallel to the VP. A vertical section plane, whose HT bisects the top view of the axis and 

makes an angle of 30º with the reference line, cuts the pyramid removing its top part. Draw the top view, 

sectional front view and true shape of the section and development of the surface of the remaining portion of 

the pyramid.

X Y

a

b
c

d

e

o

ŀΩ ōΩŜΩ
ŎΩŘΩ

ƻΩ
6
0

3
0

ŎΩŘΩ ƻΩ

ŀΩ

ōΩŜΩ

a1

b1

c1

d1

e1

o1

мΩ

нΩ

оΩпΩ

рΩ

сΩ

1

2

3

4

5

6 31Ω

41Ω

21Ω

11Ω

61Ω

51Ω



Q 3: A Hexagonal prism has a face on the H.P. and the axis parallel to the V.P. It is cut by a vertical section 

plane the H.T. of which makes an angle of 45 with XY and which cuts the axis at a point 20 mm from one of 

its ends. Draw its sectional front view and the true shape of the section. Side of base 25 mm long height 

65mm.
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Q 4: A hexagonal pyramid, base 30 mm side and axis 65 mm long is resting on its base on the 

HP, with two edges of the base parallel to the VP. It is cut by a section plane perpendicular to 

VP and inclined at 45º to the HP, intersecting the axis at a point 25 mm above the base. Draw 

the front view, sectional top view, sectional side view and true shape of the section.
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DEVELOPMENT OF SURFACES



DEVELOPMENT OF SURFACES

OBJECTIVES
Draw the development of surfaces of solids like cubes, prisms, 
cylinders, pramids, cones and spheres.

Draw the development of surfaces of the above solids with cuts and 
slots.

DEFINITIONS

Suppose an object like a square prism is wrapped around by using 
paper. When the wrapper is opened and spread out on a plane 
surface, the resulting figure is called the development of the surfaces 
of the solid.



pD

H

D

SS

H

q

q= R
L

3600

R=Base circle radius.
L=Slant height.

L= Slant edge.

S = Edge of base

H= Height    S = Edge of base

H= Height   D= base diameter

Development of lateral surfaces of different solids.

(Lateral surface is the surface excluding top & base)

Prisms:         No.of Rectangles

Cylinder: A  Rectangle
Cone:(Sector of circle) Pyramids: (No.of triangles)

Tetrahedron: Four Equilateral Triangles

All sides 

equal in length

Cube: Six Squares.



q

q= R
L

3600

R= Base circle radius of cone

L= Slant height of cone

L1 = Slant height of cut part.

Base side 

Top side

L= Slant edge of pyramid

L1 = Slant edge of cut part.

DEVELOPMENT OF 

FRUSTUM OF CONE

DEVELOPMENT OF 

FRUSTUM OF SQUARE PYRAMID

FRUSTUMS
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Problem 1: A pentagonal prism , 30 mm base side & 50 mm axis 

is standing on Hp on itôs base with one side of the base  perpendicular to VP.

It is cut by a section plane inclined at 45º to the HP, through mid point of axis.

Draw Fv, sec.Tv & sec. Side view. Also draw true shape of section and 

Development of surface of remaining solid.

Solution Steps:for sectional views:

Draw three views of standing prism.

Locate sec.plane in Fv as described.

Project points where edges are getting 

Cut on Tv & Sv as shown in illustration.

Join those points in sequence and show

Section lines in it.

Make remaining part of solid dark.

For True Shape:

Draw x1y1 // to sec. plane

Draw projectors on it from 

cut points.

Mark distances of points 

of Sectioned part from Tv, 

on above projectors from 

x1y1 and join in sequence.

Draw section lines in it.

It is required true shape.

For Development:

Draw development of entire solid. Name from 

cut-open edge I.e. A. in sequence as shown.

Mark the cut points on respective edges. 

Join them in sequence in st. lines.

Make existing parts dev.dark.
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SECTIONAL T.V

SECTIONAL S.V

DEVELOPMENT

Problem 2: A cone, 50 mm base diameter and 70 mm axis is 

standing on itôs base on Hp. It cut by a section plane 450 inclined

to Hp through base end of end generator.Draw projections, 

sectional views, true shape of section and development of surfaces 

of remaining solid. 

Solution Steps:for sectional views:

Draw three views of standing cone.

Locate sec.plane in Fv as described.

Project points where generators are 

getting Cut on Tv & Sv as shown in 

illustration.Join those points in 

sequence and show Section lines in it.

Make remaining part of solid dark.

For True Shape:

Draw x1y1 // to sec. plane

Draw projectors on it from 

cut points.

Mark distances of points 

of Sectioned part from Tv, 

on above projectors from 

x1y1 and join in sequence.

Draw section lines in it.

It is required true shape.

For Development:

Draw development of entire solid. 

Name from cut-open edge i.e. A. 

in sequence as shown.Mark the cut 

points on respective edges. 

Join them in sequence in curvature. 

Make existing parts dev.dark.



A.V.P300 inclined to Vp
Through mid-point of axis.
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1

2

3 4

5

6

78

bô fôaô eôcô dô

a

b

c

d

e

f

a1

d1b1

e1

c1

f1

X1

Y1

AS SECTION PLANE IS IN T.V., 

CUT OPEN FROM BOUNDRY EDGE C1 FOR DEVELOPMENT.

C D E F A B C

DEVELOPMENT 

SECTIONAL F.V.

Problem 3: A hexagonal prism. 30 mm base side & 

55 mm axis is lying on Hp on itôs rect.face with axis  

// to Vp. It is cut by a section plane normal to Hp and 

300 inclined to Vp bisecting axis.

Draw sec. Views, true shape & development.

Use similar steps for sec.views & true shape.
NOTE: for development, always cut open object from

From an edge in the boundary of the view  in which 

sec.plane appears as a line.

Here it is Tv and in boundary, there is c1 edge.Hence 

it is opened from c and named  C,D,E,F,A,B,C.

Note the steps to locate 

Points 1, 2 , 5, 6 in sec.Fv: 

Those are transferred to 

1st TV, then to 1st Fv and 

Then on 2nd Fv.
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F.V.

SECTIONAL

TOP VIEW.

Problem 4:A solid composed of a half-cone and half- hexagonal pyramid is 

shown in figure.It is cut by a section plane 450 inclined to Hp, passing through

mid-point of axis.Draw F.v., sectional T.v.,true  shape of section and 

development of remaining part of the solid.

( take radius of cone and each side of hexagon 30mm long and axis 70mm.)

Note:
Fv & TV 8f two solids 

sandwiched

Section lines style in both:

Development of 

half cone & half pyramid:



Q 5: A square pyramid, base 40 mm side and axis 65 mm long, has its base on the HP and all the 

edges of the base equally inclined to the VP. It is cut by a section plane, perpendicular to the VP, 

inclined at 45º to the HP and bisecting the axis. Draw its sectional top view, sectional side view 

and true shape of the section. Also draw its development.
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Q 6: A square pyramid, base 40 mm side and axis 65 mm long, has its base on the HP with two 

edges of the base perpendicular to the VP. It is cut by a section plane, perpendicular to the VP, 

inclined at 45º to the HP and bisecting the axis. Draw its sectional top view and true shape of the 

section. Also draw its development.
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Orthographic Projections



What does the word Orthographic Mean?

ÅOrtho ï90 Degrees or right angle

ÅGraphic ïto draw or a picture

ÅTo draw pictures 90 degrees from each other.

Orthographic Projections

Å3 views of an object that are 90 degrees to each other

ÅUsually the Top, Front, and Right Side views are used

Why Orthographic Projections?

ÅShows the true size and shape of the features of an object

ÅProvide certain information on how the object is to be made.



Methods of Drawing Orthographic Projections

First Angle Projections Method
Here views are drawn 

by placing object

in 1st Quadrant
( Fv above X-y,  Tv below X-y )

Third Angle Projections Method
Here views are drawn 

by placing object 

in 3rd Quadrant. 

( Tv above X-y,  Fv below X-y )
SYMBOLIC 

PRESENTATION

OF BOTH METHODS

WITH AN OBJECT

STANDING ON HP ( GROUND)

ON ITôS BASE.

NOTE:-
HP term is used in 1st Angle method

&

For the same

Ground term is used 

in 3rd Angle method of projections



1st ANGLE
Projection



FOR T.V.
FIRST ANGLE 

PROJECTION

IN THIS METHOD, 
THE OBJECT IS ASSUMED TO BE 
SITUATED IN FIRST QUADRANT 

MEANS 
ABOVE HP & INFRONT OF VP. 

OBJECT IS INBETWEEN

OBSERVER & PLANE.

ACTUAL PATTERN OF
PLANES & VIEWS 

IN 
FIRST ANGLE METHOD 

OF PROJECTIONS

X Y

VP

HP

PP

FV LSV

TV



FOR T.V.

FOR S.V.
FOR F.V.

FIRST ANGLE 
PROJECTION

IN THIS METHOD, 
THE OBJECT IS ASSUMED TO BE 
SITUATED IN FIRST QUADRANT 

MEANS 
ABOVE HP & INFRONT OF VP. 

OBJECT IS INBETWEEN
OBSERVER & PLANE.

ACTUAL PATTERN OF
PLANES & VIEWS 

IN 
FIRST ANGLE METHOD 

OF PROJECTIONS

X Y

VP

HP

PP

FV LSV

TV


