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Following Engineering Graphic materials required for the class work.
(All materials should be of good quality).

1. 200 pages un-ruled long note book.
2. Soft rubber/Eraser .
3. 2 No. Micro tip pencil 1 No. HB and 1 No. 2H .

LIST OF ENGINEERING DRAWING MATERIALS
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4. Compass.
5. Protractor.
6. Long plastic scale.
7. Sketch book.
8. Engineering Drawing question bank with solutions by VTU.



ORTHOGRAPHIC PROJECTION OF LINES

Line: It is a Locus of a point which moves linearly .    (OR) It is the shortest distance between any 2 given points.  
Orthographic Projection of a Line: It is defined as obtaining the views of a
line (Object) on Different POP’s using the principles of Orthographic
projections.

(Here Line is an Object)
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Position/Location of a Line:
Line can be positioned in the 1st Quadrant in infinite number of ways. All
these infinite (∞) positions of line may be classified into following 4 cases
based on how the line is held with reference to POP’s (i.e. HP & VP) (Parallel,
Perpendicular, Inclined)



ORTHOGRAPHIC PROJECTION OF LINES
NOTE:
1. If line is parallel to POP, then its view length on that POP is a true

length.
( - If line is parallel to HP, then the TV will be true length.

- Similarly, if line is parallel to VP, then the FV will be true length.
- If line is parallel to PP, then PV/SV will be true length.)
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- If line is parallel to PP, then PV/SV will be true length.)

2. If line is Perpendicular to POP, then its view length (View) on that POP is
a zero (Point).
( - If line is Perpendicular to HP, then its TV will be a Point.

- Similarly, if line is Perpendicular to VP, then its FV will be a Point.
- If line is Perpendicular to PP, then its PV/SV will be a Point. )



ORTHOGRAPHIC PROJECTION OF LINES

3. If line is Inclined to POP, then its view length that POP is a Apparent
length.
(i.e. Apparent length will be always less than the true length. (AL < TL)

If view length of the line is a true length, then it will with true inclination.
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4. If view length of the line is Apparent length, then it will with Apparent
inclination. (i.e. Apparent inclinations will be always greater than the true
inclination. ( i.e. AI > TI ) ( a, b > q, f)



ORTHOGRAPHIC PROJECTION OF LINES
CASE -1: If Line is Parallel to both POP’s (i.e. HP & VP), then it is always

Perpendicular to PP.

a' b'

NOTE:  In CASE -1 Always Both FV and TV will be true length and Parallel to XY line.
CASE - 1

Line is Parallel to both HP & VP
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ORTHOGRAPHIC PROJECTION OF LINES
CASE -2: Line is Parallel to one POP and Perpendicular to other POP (i.e. HP & VP),
then it is always Parallel to PP.

• If Line is Parallel to HP and Perpendicular to VP, then TV will be true length and
perpendicular to XY line and FV will be a Point.

• If line is Parallel to VP and Perpendicular to HP, then FV will be true length and
perpendicular to XY line and TV will be a Point.
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NOTE: In CASE 2 always one view will be true length and that view will be 
perpendicular to XY line, And other view will be a Point.

perpendicular to XY line and TV will be a Point.



ORTHOGRAPHIC PROJECTION OF LINES

a'

b'

a'( b')

CASE - 2Line Parallel to VP & Perpendicular to HP Line Parallel to HP & Perpendicular to VP
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ORTHOGRAPHIC PROJECTION OF LINES
CASE-3: Line is Parallel to one POP and Inclined to other POP (i.e. HP & VP),

then it is always inclined to PP.
Note:
One view will true length and that view will be inclined to XY line at true
inclination and other view will be apparent length and parallel to XY line.
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If line is Parallel to HP and inclined to VP, then it is inclined to PP.
- TV will be true length and inclined to XY line at true Inclination and FV will
apparent length and parallel to XY line.
If line is Parallel to VP and inclined to HP, then it is inclined to PP.
- FV will be true length and inclined to XY line at true Inclination and TV will be
apparent length and parallel to XY line.



True length of a Line & Apparent length of  a Line.

True length of a Line : If view of a line length
is equal to the Actual (True) length of a line,
then it is called True length of a line.

Note: If a line is parallel to POP then its
projection (view) on that POP will be always
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projection (view) on that POP will be always
True length.

For Eg. If line is parallel to VP then its front
view (FV) will be true length.



Apparent length of a Line. If view of a
line length is less than the Actual length,
then it is called Apparent length of a
line.

Note: If a line is inclined to POP then its
projection (view) on that POP will be
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always Apparent length.

Always Apparent Length (AL) will be less
than the True Length (TL). (i.e. AL < TL )

For Eg. If line is inclined to HP then its
Top view (TV) will be Apparent length.



69,28

80
30°

b'Apparent length

True length

q

Line Parallel to HP & Inclined to VP Line Parallel to VP & Inclined to HP

True length of a Line & Apparent length of  a Line.
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YVP
HP

X YVP
HP

X

30°

80
69,28

0°

a' b'

a

b

a'

a b

True length Apparent length

q

f



True Inclination of a Line & Apparent Inclination of  a Line.

True lnclination of a Line : It is the angle
between True length of a line and line
parallel to XY line.

For Eg: If a line is parallel to VP and inclined
to HP at a angle of q, then its FV will be true
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to HP at a angle of q, then its FV will be true
length and at True inclination ‘q ‘

Note:  Always - Line inclined to HP is denoted as qand its Apparent inclination is denoted by a- Line inclined to VP is denoted as fand its Apparent inclination is denoted by b



True Inclination of a Line & Apparent Inclination of  a Line.
Apparent lnclination of a Line : It is the
angle between Apparent length of a
line and line parallel to XY line.

For Eg: If line is inclined to HP at an
angle of ‘q’ , and inclined to VP at an
angle of ‘f’ then its FV and TV will be
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Apparent length and with Apparent
inclination ‘a’ and ‘b’

Note: Always Apparent Inclination will be greater than True inclination.
i.e. a,b> q,f



ORTHOGRAPHIC PROJECTION OF LINES

69,28

80
30°

b'Apparent length

True length

q

Line Parallel to HP & Inclined to VP Line Parallel to VP & Inclined to HP

CASE - 3
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YVP
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ORTHOGRAPHIC PROJECTION OF LINES

CASE-4: Line is inclined to both the POP’s (i.e. HP & VP), then it isinclined to PP.
If line is inclined to HP at an angle q and inclined to VP at an angle f, thenit is inclined to PP at an angle t.
Note: In case-4 both FV & TV will be apparent length, inclined to XY linewith apparent inclinations. ( a & b )
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with apparent inclinations. ( a & b )
CASE-4 (Special Case): Line is inclined to HP at an angle q and inclined toVP at angle f and if q + f  90, then it is Parallel to PP.
This is possible only when summation (q + f  90)
Note: In Special case both FV & TV will be apparent length, ButPerpendicular to XY line and side view will be true length with trueinclinations.



ORTHOGRAPHIC PROJECTION OF LINES

VP

a'

b '

45°56 ,57 a

Apparent length w ith Apparent Inclination
CASE - 4
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X Y
VP

HP

a

b
55°b 

Apparent length w ith Apparent Inclination



ORTHOGRAPHIC PROJECTION OF LINES

X Y
VP

a' b'
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X Y
HP

ba



ORTHOGRAPHIC PROJECTION OF LINES

VP

a'

b '

45°56 ,57 a

Apparent length w ith Apparent Inclination
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X Y
VP

HP

a

b
55°b 

Apparent length w ith Apparent Inclination



ORTHOGRAPHIC PROJECTION OF LINES

a'

b'

a'( b')
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8056,57

30°
45°

20VP

a'

b1'b'

b2'
q

a

P1: A line AB 80mm long has its end A 20mm above HP and 30mm infront of VP. It is inclined at 30*to HP and 45* to VP. Draw the projetions of the line and find apparent lengths and apparent inclinations.

Data Given:AB = TL = a' = 20 a = 30
q45*
f0

a'b1' = ab2 = 80

Draw: FV = a'b', TV = abFind: Apparent Inclination
ab

LOP B

8069,28

45°
55°

30

X Y
VP

HP

b1

b b2

a f
b



b
Apparent lengthFV = a'b' = 56.57TV = ab = 69.28

LOP B





X YVP
HP

a’

b’ b1’

b2’

LOP B

20

80a’ = 20
a = 30

AB = TL = a’b1’ = ab2 = 80 mm 

Q0
F

P1: Data Given

Find:

a Q0

30

a

b b2

b1

LOP B

30

80
a
b

Find:
a’b’ = ?
ab = ?

bF



X YVP
HP

a’
20

30

AB = TL = a’b1’ = ab2 = 80 mm 
a’ = 20
a = 30
Q0
F

P1: Data Given

Find:

a’

b1’

Q0

80

b2’

LOP Bb’

a
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a
30

a
b

Find:
a’b’ = ?
ab = ?

b1

b2

F

80
LOP Bb

b
56.57 mm

69.28 mm
45*
55*



1. Always a’b’ (Inclined to XY line) = a’b2’ (Parallel to XY line)
2. Always ab (Inclined to XY line)  = ab1 (Parallel to XY line)
3. a’b1’ = ab2 = True length.
. aApparent Inclination with ref. to FV = a’b’ and XY line.
. bApparent inclination with ref. to TV =  ab and XY line.
6.qTrue Inclination with ref. to a’b1’ and XY line.

FOR ALL CASE – 4 PROBLEMS THE FOLLOWING CONDITIONS SHOULD SATISFY(Assuming Point A is sationary and Point B is rotating)
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6.qTrue Inclination with ref. to a’b1’ and XY line.
7.FTrue inclination with ref. to ab2 and XY line.
8.     Always a&b> q&f.
9.     Always  points b’ & b1’ lie on locus of Point line (LOP) B in the FV. 
10.   Always pints b & b2 lie on locus of Point line (LOP) B in the TV.



ORTHOGRAPHIC PROJECTION OF PLANES
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ORTHOGRAPHIC PROJECTION OF PLANES

a

c5050

60°

60°

a

c
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b

60°

b



ORTHOGRAPHIC PROJECTION OF PLANES

a e

50

a d
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b c b c



ORTHOGRAPHIC PROJECTION OF PLANES

a c

d

a c

d

45*
45*
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bb



ORTHOGRAPHIC PROJECTION OF PLANES

b'
(a')

c'
(e') d' b'(a')

c'(e')
d'

60°

a'b'

c'
d'

e'

X Y
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a

b c

d
72,11 ORTHOGRAPHIC PROJECTION OF PLANES

d a c

d
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ORTHOGRAPHIC PROJECTION OF PLANES

108*
a

d

e
Corner Position PentagonEdge Position Pentagon

108°

0

a

d

e
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ORTHOGRAPHIC PROJECTION OF PLANES

ef

Corner Position Hexagon

ef

50
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a

b c

da
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d



a

b f

Edge Position Hexagon of side 50 mm
50

a

b f
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d
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PENTAGON

144°

126°
90°

144°

36°

108° 108°

a d

e

Length = 50 mm
Angles =360/5 = 72  (72 , 144, 216, 288, 360)

1. 72
2.  72 + 72 = 144
3.  72 + 72+72 = 216
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108° 108° 72°

162°

90°b c

50

4.  72 + 72 + 72 + 72 = 288
5.  72 + 72 + 72 + 72 + 72 = 360



TRIANGLE

Length = 50 mm
Angles = 360/3 =120  (120, 240, 360)

1.  120
2.  120 + 120 = 240

c

120°

90°
150°

60120°
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3.  120 + 120 + 120 = 360
a b

°60°1

90° 90°

50



90

90°90°90°90°

90°

90°

cd

SQUARE

Length = 50 mm
Angles = 360/4 =90  (90, 180, 270, 360)

1.  90
2.  90 + 90 = 180
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90°90°90°

0°

90°a b

50

2.  90 + 90 = 180
3.  90 + 90 + 90 = 270
4.  90 + 90 + 90 + 90 = 360



ORTHOGRAPHIC PROJECTION OF PLANES

120°

90°90°90°90°

60°
60°

120°

120°

a d

ef

HEXAGON Length = 50 mmAngles =360/6=60  (60 , 120, 180, 240, 300, 360)

1. 602.  60 + 60 = 1203.  60 + 60 + 60 = 1804.  60 + 60 + 60 + 60 = 2405.  60 + 60 + 60 + 60 + 60 = 300
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60°

120°
120°

150°

90°
b c

5.  60 + 60 + 60 + 60 + 60 = 3006.  60 + 60 + 60 + 60 + 60 + 60 = 360



HEXAGON

60

120°

90°90°90°90°

60°
60°

120°

120°
120°

a d

ef

Length = 50 mm
Angles =360/6=60  (60 , 120, 180, 240, 300, 360)

1. 60
2.  60 + 60 = 120
3.  60 + 60 + 60 = 180
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60°120°

150°

90°
b c

50

3.  60 + 60 + 60 = 180
4.  60 + 60 + 60 + 60 = 240
5.  60 + 60 + 60 + 60 + 60 = 300
6.  60 + 60 + 60 + 60 + 60 + 60 = 360



(a’)b’
c’(e’)

d’

(a’)b’
c’(e’)

d’ a’b’
e’c’

d’
q60*
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a

b c
d

e

(a’) c’

a

b c

d

e a
b

c
d

e

(a’)d’ a’b’

f45*
25

X Y

108*



b'
(a')

c'
(e') d' b'a')

c'(e')
d'

60°

a'

c'
d'

e'
23,78 14,69

38,47 R 38
,47

R 23,78
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a'b'X Y

25


