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Introduction

L.1. Introduction to technical drawing and its language.

Engineering graphics is a graphical language mainly used by technicians for
communicating technical ideas. Different types of lines and curves are the alphabets of
this language. Plane figures such as circle, square, triangle, etc. and some special symbols
are the words of this universal language. Certain rules to be followed while preparing the
drawing are the grammar of this language. Since itis a technical language some common
standard practice should be followed in the drawing. For this purpose, the Bureau of
Indian Standards [BIS] has formulated certain rules for this drawing, A drawing prepared
according to these rules is called technical drawing.

1.2. Lines.
Various types of lines are used in the technical drawing. These lines differ in

appearance, thickness and darkness such as continuous line, broken line, thick line, thin
line etc. Table 1.1 shows some of the lines used in engineering graphics.

Table 1.1.

Line. Description. Application.
Continuous thick. Visible edges.
Projection lines.
Continuous thin. Hatching lines.
Dimension lines.
— — — — — — | Dashedline. Hidden edges.
—— e e Chain line. Central line, axis.
. _ Chain line with thick Cutting plane.
end segments.
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1.3. Lettering.

Writing dimensions, titles, notes and other important particulars on a drawing is called
lettering. Important requirements for lettering in technical drawing are legibility, uniformity
and ease of execution.

BIS recommends single stroke lettering for engineering drawing. Single stroke means
that the thickness of line of letter is obtained in one stroke of the pencil. Single stroke
letters are of two types, vertical and inclined. In vertical type of lettering, letters are kept
within a rectangle of standard size. In inclined type of lettering, letters are kept within a
parallelogram of included angle of 75°.
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Fig. 1.1. Vertical and inclined stroke letters.
Based on the ratio of height of letter to thickness of letter, the letters are classified as
type A letters and type B letters.
In type A letter the thickness of letter is equal to the height of letter divided by 14. In
type B letter the thickness of letter is equal to the height of letter divided by 10.
When h is the height of letter and d is the thickness of letter, then,

1 h
For type A letter, d = — and for type B letter, d = To - Other measurements of the letters

are expressed in terms of h.

Single stroke, vertical, type B letters are widely used in engineering drawing. The
height of letters and numerals depends on the size of the drawing and can be selected from
the standard heights 0f2.5,3.5,5, 7, 10, 14 and 20mm. Table 1.2 shows the characteristics

of type B capital letters, lower case letters and numerals.
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Table 1.2.

(1) For capital letters.

Characteristics. | Ratio, | FOT =
10mm
: 10
Height = h|[10mm
10
Thickness of stroke | 1
10 I mm
Spacing between 2
characters 0 h| 2 mm
Minimum spacing 6
between words 0 h| 6 mm
Width for I L9411 om
10
Width for J 4 4l 4mm
10
C,E,Fand L 10
Width for l b
AM,Q,V,XandY| 1o |/ M@
Width for W 2410
10
Width for all other 6 n | 6 mm
capitals 10

Example 1.1.

1.3

(i1) For lower case letters and numerals.

. . |Forh=
Characteristics. | Ratio. lg,rm
Height of letters 19, 110mm
with stem or tail 10
Height of letters T
withoutstemortail | 10 7mm
Width fori Lol 1 mm
10
Width for | 2 bl 2 mm
10
Width for; X h| 3 mm
10
Width of mand w —7—h 7 mm
10
Width of all other 5 | 5mm
letters 10
Height of numeral 10 h
0609 10 10mm
Width of numerals 5 hlS mm
[0to9 10
| Width of numeral 1 | >- h| 3 mm
10

Write capital letters and lower case letters from A to Z and numerals from 010 9. Use type

B, vertical letters with height, h=20 mm.
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Solution.
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1.4. Dimensioning.

Showing the various information regarding the length, breadth and hei ght of an object
and some other details regarding the size and position of a hole in the object etc. on a
drawing is called dimensioning. Lines, numbers, symbols etc. are used for this purpose.

The elements of dimensioning include projection lines, dimension lines, leader lines
etc. Projection line or extension line is a thin continuous line extending beyond the outline
of the object. Dimension line is a thin continuous line drawn in between the extension
lines. The projection line should be extended about 3 mm beyond the dimension line.

Arrow heads are put at the ends of dimension line. The width to length ratio of anaag
head should be 1:3. As far as possible the dimensions should be placed outside th
Dimensions should not be kept very near to the drawing and crossing of dimensig

should be avoided. Dimensions should be expressed in one unit only, preferably
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Aleader line is a line referring (o a feature in the drawing, It is drawn at 'zm angle
greater than 309, A leader line should terminate with a dot if it ends within the outline of the

drawing, with an arrow head if it ends on the outline of the drawing and without dot or
arrow head if it ends on a dimension line.

Goa

Fig. 1.2. Leader lines.
System of dimensioning.

There are two main systems of dimensioning. These are,

i)  Aligned system and

1) Unidirectional system.

In the aligned system, the dimensions are written parallel, above and at the middle of

the dimension line and readable either from bottom or from the right hand side of the
drawing. Fig. 1.3 shows the dimensioning in aligned system.

40

Fig 1.3. Aligned system of dimensioning.

In unidirectional system of dimensioning, all the dimensions are written in such a way
that they are readable from bottom of the drawing. Non-horizontal lines are broken at the
middle to insert the dimension as shown in Fig.1.4.
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Fig. 1.4. Unidirectional system of dimensioning.

- 1.5. Scaling of figures.

In engineering drawing, the size of drawing paper is limited. Hence often it is not
possible to represent an object in a sheet of paper with its actual dimensions. In such case,
the size of drawing is reduced or enlarged in proportion with the actual size of the object.
The proportion by which the actual dimension is enlarged or reduced is called scale of
drawing and this process is called scaling of figures.

Commonly used scales for engineering drawing are,
1) For full size drawing, the scaleis 1:1
) Forreduced drawing, the scaleis 1 x
i) Forenlarged drawing, the scale is x -1

The standard values of x are 2, 5, 10, 20, 50 etc.

1.6. Drawing instruments.

The accuracy and neatness of engineering drawing depends on the quality of the
instruments used for the drawing. Many instruments and drawing materials are used to
facilitate drawing more easy and more accurate. Some of these are,

1) Drawing board. ii) Minidrafter. iii) Instrument box. iv) Set squares.
v) Protractor. vi) Scale. vii) Pencil. viii) Eraser, ix) Drawing sheet.

i) Drawing board.

Drawing boards are usually made of well seasoned soft wood. To prevent warping,

strips of wood are glued together. The standard size of drawing board, according to BIS
are shown in table 1.3. '
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Table 1.3.
o Size Inmm
Desigaion | et | Widts | Thicknems
D, 1500 | 1000 25
D, 1000 | 700 25
D, 700 | 500 15
D, 500 | 350 15

ii) Minidrafter.

Itis an instrument designed to combine the functions
Ithas an angle, formed by two scales set e
normal position one of the tw

arms can be set and clamped

of'scale, set squares and protractor.
Xactly at right angles to each other. In the
0 arms of the angle is horizontal and the other is vertical. The

atany desired position by means of an adjusting head which
has a protractor. The mech

anism of minidrafter is such that by clamping one end of it at the
top leftend of the drawing board, the angle consisting the arms can be moved over the
drawing sheet.

iii) Instrument box.

Itis abox containin gcompus, divideretc. The compus is used for drawing circles and
arc of circles. Divideris used to divide strai

ght lines or circular arcs into a number of equal
parts. Itis also used to transfer measurements from one part of the drawing to another
part of the drawing,

iv) Set squares.

Set squares, generally two in number, are used to draw

inclined lines, to measure angle
etc. The common types are 30°-60°

set square and 45°-45° et Square. These angles are
the angles at the corners of set square. The set squares are used in combination to draw a

line paralled to any given line, to draw a line perpendicular to any given line either froma
point in the line or from a point outside the line. :

v) Protractor.

Protractor which is flat and semicircular in sha
circumferencial edge is graduated to 1° divisions an

The diameter of the semicircle that is the straight line 0
The center of the base is marked as O.

pe is used to measure angle. The
d is numbered at every 10°interval,
°-180°, is called base of the protractor,

AP e I
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vi) Scale.

Scales are made of wood, steel, plastic or card board. The edges of the scales are
marked with divisions of centimetres which are sub divided into millimetres. Scale is used
to draw straight lines and to measure distance between two points ona drawing.

vii) Pencil.

Special quality pencils are used in engineering drawing. Pencils with different degrees
of hardness are available. The grade of the lead in the pencil is shown by a number and a
letter marked at one and of the pencil, such as 2H, 3B etc. The increase in hardness is
shown by the number put in front of the letter H. The increase in softness is shown by the
number put in front of the letter B. HB grade is medium hard and is suitable for lettering
and dimensioning, 2 H is used to start the drawing and H is used to finish by darkening the
drawing.
viii) Eraser.

An eraser is used to remove unnecessary pencil marks from the drawing sheet. Soft
rubber is the most suitable kind of eraser for engineering drawing.

ixX) Drawing sheet.

Drawing sheets are available in six standard size, as specified by BIS. The sheet should
be tough and strong and when an eraser is used on it, its fibers should not get integrated.
Size of drawing sheets are based on A0 size with an area of one square metre, having a
length to width ratio of /3 .| . The area of each succeeding smaller size is half of the

preceding one, the ratio being /7 .| itself. Table 1.4 shows the designation and
corresponding size of different drawing sheets.

Table 1.4.
Size inmm
Designation
Length | Width
A0 1189 841
Al 841 594
A2 594 420
A3 420 297
A4 297 210
AS 210 148
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1.7. Drawing sheet layout for class work.

The layout of a drawing sheet should facilitate casy reading and understanding of the
drawing presented therein. It is recommended that the margin should have a minimum
width of 20mm for the sizes AQ and A1 and a minimum margin of 10mm forA2,A3, A4
and 1‘\5 sheet. A margin of 20mm on the left hand side has to be provided irrespective of
Q1e size of the sheet. The drawing sheet layout should also provide a title block which is an
important feature in a drawing. The drawing sheet layout should also provide a title block
which is an important feature in a drawing. The size of the title block for class work is
150mm x 50mm which is provided at the bottom right hand comner of the sheet. Fig.1.5
shows the layout of a drawing sheetand Fig, 1.6 shows the layout of title block for class work.

\ 10 Marg'm
| Margin Margin
l //_8‘ /—g‘
20 |
v /_,,ﬂ ‘
Title Block '
A \
d |
/ |
) |
10 Margin 9,\
< '
| B 150 R |
| ]
Fig 1.5. Layout of drawing sheet.

‘ |
&| | NAME OF STUDENT TITLE OF DRAWING \
1
= ; CLASS DRG. NO. SCALE 2
o ROLL NO. GRADE Q @ ‘l
S : DATE VALUED BY ‘

| 50 50 50
r— — ———

i B

Fig.1.6. Layout of title block.
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Projections of points and lines

2.1. Introduction.

A point is a geometrical concept. It has no dimensions and hence it is denoted bya
dot. The four quadrants of reference, I, 1", [l and IV™ quadrants are separated by

two re_ference planes (surfaces), horizontal plane (HP) and vertical plane (VP). Horizontal
plane is parallel to the surface of earth and vertical plane is perpendicular to the surface of

earth. The line of intersection of HP and VP is called reference line or XY line. Refer
Fig. 2.1.
| ]

VP
I VP I
I !
9 . HP
/ HP Y
X 1l v
/ 0 v
‘ Fig. 2.1. Fig.2.2.

When these planes are viewed in the direction shown by the arrow in Fig.2.1, the

horizontal and vertical planes are seen as two lines perpendicular to each other as shown
in Fig. 2.2,

A point may be situated in space in any one of the quadrants, in one of the reference
planes or in the line of intersection of reference planes. The following are the various
positions at which a point can be situated.
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(). Above HP and in front of VP.[In the first quadrant].
(). Above HP and behind VP. [In the second quadrant].
(u1). Below HP and behind VP, [In the third quadrant].

(iv). Below HP and in front of VP. [In the fourth quadrant].

(v). OnHP and in front of VP.

(vi). On HP and behind VP,

(vii). Above HP and on VP.

(viii). Below HP and on VP.

(x). On HP and on VP, [on XY line].
Refer Fig. 2.3.

Chapter )

| .
| /—X HP
’{/ ) ’ Fig. 2.3

01

Point A is above HP and in front of VP,
Point B is above HP and behind VP,
Point C is below HP and behind VP.
Point D is below HP and in front of VP.
Point E is on HP and in front of VP.
Point F is on HP and behind VP.

Point G is above HP and on VP.

Point H is below HP and on VP.

Point I is on HP and on VP.
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The projection (View) of a point on HP is C
projection (view) of g pointon VP i
view of points AB,C.Detc are de
view of points AB,C.Deic.ared

alled top view or plan of the point and the
s called front view or clevation of the point. The top
noted by a,b,c,d etc. respectively. Similarly the front
enoted by a',b'.¢’ d' ete. respectively.

the planes, point A, aand a’ are as sho

wn in Fig. 2.5.
2.2. Position of Plan and elevation of

Points with respect to XY line, when the
points are in different positions.

The position of plan and elevation of a point with respect to XY line depends on the
position of the point with respect to the reference planes, The plan as well as the clevation
of a point may be above XY line, on XY line or below XY line,

Afier marking the plan and elevation, as shown in F 12.2.6, rotate the horizontal planc
about the XY line through 90° in the clockwise direction. Then tum the entire plane through
90° about a vertical axis. After this the HP, VP, XY line, aand a’ are as shown in Fig. 2.6.

The line joining plan and elevation of a point is called projector and a Projector is
always perpendicular to the XY line. Refer Fig.2.6. The plan and elevation of a point are
always on the same line drawn perpendicular to XY line.

Case (1) When a point A is in the first quadrant.

When a point A is in the first quadrant, its elevation a’ will be above XY line and its
plan a will be below XY line as shown in Fig. 2.6.



Fig.2.6.
Case (ii) When a point B is in the second quadrant.

When a point B is in the second quadrant its elevation, b’ and plan b, boih are above
XY line. Refer Fig. 2.7

Bl b B v
B o
¥ =
| /_5“ L~ 2 __ b X Y
% Fig. 2.7.
Case (iii) When a point C is in the third quadrant.
When a point C is in the third quadrant, its elevation ¢’ will be below XY line and plan
¢ will be above XY line as shown in Fig.2 8.
A »
P &
__ o
’Q: Tel / X Y
''''' X
.c ,
/ |

Fig.2.8.
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Case (iv). When a point D is in the fourth quadrant.

: . Y
When apoint D is in the fourth quadrant, its elevation d’and plan d, both are below X
line. Refer Fig.2.9.

L Fig. 2.9.

Case (v) When a point E is on HP and in front of VP.

Whena point E is on HP and in front of VP, its elevation e’ will be on XY line and its plan will
bebelow XY line. Refer Fig.2.10.

XK -|- _1 _"l_z \
L |
/e e
- Fig. 2.10.

Case (vi) When a point F is on HP and behind VP.

When the point F is on HP and behind VP, its elevation f will be on XY line and its plan
will be above XY line. Refer Fig.2.11.

AT A

e —

<




2.6 Chapter >

Case (vii) When a point G is above HP and on VP.
When a point G is above HP and on VP its elevation g’ will be above XY line and jts
plan g will be on XY line. Refer Fig.2.12.

i
x/{%i__/pf . ‘ '
U

Fig. 2.12.

Case (viii) When a point H is below HP and on VP.
When a point H is below HP and on VP, its elevation h’ will be below XY line and its

plan h will be on XY line. Refer Fig. 2.13.

-

Y oy
A v
h ‘ s
(o == -~
i iy b’
/:L) ////
Fig. 2.13.

Case (ix) When a point I is on HP and on VP.
When a point I'is on HP and on VP, its elevation i’ and plan i both are on XY line.

Refer Fig. 2.14.
ReferFig. 2.6. Point A is above HP and its elevation a’ is above XY line.

Refer Fig. 2.7. Point B is above HP and its elevation b’ is above XY line.
Refer Fig. 2.12. Point G is above HP and its elevation g’ is above XY line.
Refer Fig. 2.8. Point C is below HP and its elevation ¢’ is below XY line.
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Refer Fig. 2.9. Point D is below HP and its elevation d’ is below XY line.

—

Fig. 2.14.

Refer Fig. 2.13. Point H is below HP and its elevation h’ is below XY line.
Refer Fig. 2.14. Point I is on HP and its elevation i’ is on XY line.

Refer Fig. 2.10. Point E is on HP and its elevation e’ is on XY line.

Refer Fig. 2.11. Point F is on HP and its elevation f' is on XY line.

Points A, B and G are above HP, the elevations a’,b’ and g’ are above XY line .
Points C, D and H are below HP, the elevations ¢',d' and h' are below XY line.
Points E , F and I are on HP, the elevations ¢, f'and i’ are on XY line.

Conclusions.
|. When apoint is above HP, its elevation will be above XY line.

2. When apoint is below HP, its elevation will be below XY line.

3. When apoint is on HP its elevation will be on XY line.

/Ekample 2.1. |
Specify the position of points A, B and C, with respect to HP, whose elevations are

shown in Fig. 2.15. '

a

bf

Fig. 2.15. © |
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Solution.
Since a’ is above XY line, the point A is above HP. Since b’ is on XY line, the point B
is on HP. Since the elevation ¢’ is below XY line, the point C is below HP.

Refer Fig. 2.6,2.9 and 2.10. The points A, D and E are in front of VP and their plap
points a, d and e are below XY line.

Refer Fig. 2.7, 2.8 and 2.11. The points B, C and F are behind VP and their plan
points b, ¢ and fare above XY line.

Refer Fig.2.12,2.13 and 2.14. The points G, H and I are on VP and thier plan points
g,handiare on XY line.

Conclusions.

1. When a point is in front of VP its plan will be below XY line.
2 Whena point is behind VP, its plan will be above XY line.
3. When a point is on VP, its plan will be on XY line.

,,E;xample 2.2.

Specify the position of points A, B and C, with respect to VP, whose plan are shown
in Fig. 2.16.

C

| Fig. 2.16.

Solution. |
Since the plan of point A, a, is above XY line, the point A is behind VP,
Since the plan of point B, b, is on XY line, the point B is on VP.
Since the plan of point C, c, is below XY line, the point C is in front of VP,
E};/émple 2.3.

Specify the position of the points with respect to both HP and VP, whose projections
are shown in Fig. 2.17.
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Fig. 2.17. ‘
Solution.

Since the elevation a’ is above XY line, the point A is above HP. Since the plana is
below XY line, the point A is in front of VP,

The point A is above HP and in front of VP.
The point B is below HP and behind VP,
The point C is above HP and behind VP.
The point D is below HP and in front of VP,
The point E is on HP and behind VP,

The point F is below HP and on VP.

The point G is on HP and on VP,

2.3. Tolocate the plan and elevation of a point when the distance of the point from

HP and VP are given.

q

a A a'
| T "T | Distance of A from HP
‘ Y
. X 1 Y
\ a b Distance of A from VP
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Refer Fig. 2.18. The distance of a’ from XY line is equal to a A, the distance of A
from HP. The distance of elevation of a point from XY line is the distance of the point from
HP. The distance of a point from HP can be seen in its elevation.
The distance of a from XY line is equal to a’ A, the distance of A from VP The
distance of plan of a point from XY line is the distance of the point from VP. The distance
of a point from VP can be seen in its plan.

Example 2.4.
- Specify the position of the points whose projections are shown in Fig.2. 19

r

T " C'T—T er—j
- T g .
r l '
X— = S T o : g !
= . = 1 | = |
[ : | 7o :
[HEE 2 it |
| : L,L lﬂ.__J[
b’ ‘
|
Fig. 2.19.
L oo
Solution.
Since the elevation of points A is 1 5mm above XY line, the point A is 1 5mm above
HP.

Since the plan of point A is 10mm below XY line, the point A is 10mm in front of VP.
Ais 15mm above HP and 10mm in front of VP.
B is 15mm below HP and 10mm behind VP.
C is 15mm above HP and 10mm behind VP.
D is 10mm below HP and 1 5mm in front of VP.
E ison HP and 15mm behind VP.
F is 10mm below HP and on VP.
G is on HP and on VP.
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Problem for practice.
Specify the position of the points whose projections are shown in Fig. 2.20.

a C

: e,
] b; C' i b
ol U I~ - v
X ! 1 —' L] 1 f’ '
| i 1 i e ] )
= — o
L = —
| S - jae !
. 1. L f
b d'
Fig 2.20
Example 2.5.

Draw the projections of the following points

1. PomtAwhichisin the first quadrant, 20mm from HP and | Smm from VP,

2. PomntB which i< in the second quadrant 1 Smm from ecither plancs.

i_‘_‘

Point C which 1s m the third quadrant 20mm from HP and | Smm from VP,
4. Pont D which 15 1n the fourth quadrant 20mm from cither planes.

5. Pomnt E which is on HP and 20mm behind VP

6. Point F which 1s 20mm below HP and on VP

Solution.

Smce A 18 m the first quadrant, 1 18 above HP and in front of VP. A 1s 20mm above HP
and 1 Smm in front of VP. a" 18 20mm above XY linc and a1s 1 Smm below XY line.

a’ <
| bb . v
T 1 P -
= 2
1 { ' ' f
X i ] I i e' ] Y
n c = =
[ | [ (o |
1
: ol 1]
c d.d’ f
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d behind VP.B is 15mm above

. e pa g {, it is above HPan ]
Since B is in the second quadrant, 1 5mum above XY linc.

HP and | 5mm behind VP. The points b’ and b both are 1 _
, " W
Since C is in the third quadrant, it is below HP and behind VP.C15 2)(():,1:1:“: 0
and 15mm behind VP, ¢’ is 20mm below XY lineand ¢is 15mm above .
i i is 20mm below
Since D is in the fourth quadrant it is below HPand in frontof VP. D is

HP and 20mm in front of V. d’ and d both are 20mm below XY line.

Since E ison HP, ¢ is on XY line. Since E is 20mm behind VP, e is 20mm above XY

line.
Since F is 20mm below HP, f' is 20mm below XY line. Since

on XY line.

Problem for practice.

Fison VP,its plan [is

Draw the projections of the following points.

I. Point A. It is on HP and 20mm in front of VP.

2. Point B. Itis on HP and 20mm in behind VP.

3. Point C. It is 20mm below HP and on VP.

4. Point D. It is 20mm above HP andon VP.

5. Point E. It is 10mm below HP and 20mm in front of VP.
6.Point F. It is 20mm above HP and 10mm behind VP.

7. Point G Itis 1 5Smm above HP and 15mm in front of VP.
8. Point H. It is 20mm below HP and 20 mm behind VP.

2.4. Side view or profile vicw of a point. .
Profile plane or side plane is a plane perpendicular to both HP and VP. The line of

intersection of vertical plane and profile plane is denoted by X, Y . Projection of a point A
on profile plane is called profile view or side view of point A and is denoted by a”. Similar-
ly profile view of points B, C elc are denoted by b", ¢ etc.

The distance of A from HP=aA=Ra’ (Fig.2.22) = Distance of a’ from XY line.
(Fig. 2.23),
The distance of elevation of a point from XY line is the distance of the point from HP.

Chapter 2 213

The distance of A from VP = a’A=Ra (Fig. 2.22) = Distance of o from XY line.
Fig2.23

X, X |

VP PP |

P_ " 9’ 0.” ’
Ne—— —‘rA ‘ F
vy, 0 X *

R -0 | | / Y j
X d |

L f
a

HP {

Y, |

Flg. 2.23. |

| Fig. 2.22.

The distance of plan ofa point from XY line is the distance of the point from VP.

The distance of A from the profile plane = a” A=Qa=OR = Pa’ (Fig.2.22)
= Distance of a' as well as distance of a from X, Y, line (Fig.2.23)

The distance of plan as well as elevation of'a point from X,Y, line is the distance of
the point from the profile plane.

Distance of A fromHP =aA = Qa" (Fig. 2.22) = Distance of 2" from XY line (Fig.
2.23).

Distance of'side view of a point from XY line is the distance of the point from HP.

Distance of A from VP = a'A = Pa" (Fig.2.22) = Distance of a2 from X\Y, line.
(Fig.2.23).

Distance of side view of a point from X, Y, line is the distance of the point from VP.

Distance ofa’ from XY line is the distance of A from HP..

Distance of 2" from XY line is the distance of A from HP,

Distance of a from XY line is the distance of A from VP.

Distance ofa” from X| Y, line is the distance of A from VP.

Distance of a’ from XY’ line is the distance of A from profile plane.

Distance ofa from XY line s the distance of A from profile plane.
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Example 2.6. o b .
Specify the position of point A whose plan, levation and side view are as SIOWD In
Fig. 2.24.
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Fig. 2.24. !
Solution.

Since a’ is 20mm above XY line, the point A is 20mm above HP.
Since ais 15mm below XY line, the point A is 15mm in front of VP.

Since a’ and a are 25
The point A is 20mm above HP, 15mm m front of VP and 25mm from the profile plane.

Example2.7.
Draw the plan, elevation and side view of a po

in front of VP and | 5mm from the profile plane.

int A which is 25mm above HP, 20mm

Saolution.
Draw the XY line and locate a’ and a, 3’ 25mm above XY line and a 20mm below

XY line. Draw XY, line, 1 5mm away from the line joining &' and a. From a’ draw a
horizontal linie. 3" will be in this line. From a draw a horizontal line to intersect the XY,
line. With the point of intersection of XY and XY, lines as center, draw an arc with
20mm radius to intersect the XY line. From this point draw a vertical line to intersect the

horizontzl line from a'ata”.

mm from X, Y, line, the point A is 25mm from the profile plane.

Chapter 2
L

Fig. 2.25

Example 2.8.

Draw the plan, elevation and side view ofa point A which is 25mm above HP, and
15mm in frontof VP.

Solution.
Draw the XY line and a projector which is perpendicular to XY line. Locate a’ and a,

a’ 25mm above XY line and a 15mm below XY line. Since the distance of pointA from
the profile plane is not given, the X, Y line can be drawn at any convenient distance from

the projector. Locate a” are explained in the previous problem.
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Problem for practice.
Draw the plan, elevation and side view ofa point A which is

behind VP and 15 mm from the profile plane.

30mm below HP 25mm

2.5. Projections of lines.

Projections of a line, that is, the plan, elevation and side view of a line can be drawn
by joining the respective projections of its end points- Aficrlocating a, b,a', b', 2" and b",
by joinmg a and b we will get the plan of line AB. Elevation of the line is obtained by joining
a' and b, side view of the line is obtained by joining a” and b".

b' xl bu

P e

- —=| Distance bef wegn end projectors

—

| b = -\" ‘

a'b’ is the elevation of line AB.
ab s the plan of line AB.
a” b" is the profile view of line AB.

Example 2.9.
< The distance berween the end projectors of a line AB is 40mm. The end A is 10mm

above HP and 30mm in front of VP. The end B is 25mm above HP and 15mm in front of
VP. Draw the plan and elevation of the line AB.

Solution.
Draw the XY line and draw two lines perpendicular to XY line at the given distance of

40mm apart. [n the first line, locatea’ anda,a’ [0mm above XY line and a30mm below
XY line. In the second line locate b' and b, b’ 25mm above XY line and b 15mm below
XY line. Jom aandb to get the plan of the line AB. Join a’ and b’ to get the clevation of
theline AB..

T T———
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: Fig. 2.28.

—_—

Example 2.10.
The end A of a line AB is 10mm above HP and | Smm in front of VP. The end B is

also above HP and in front of VP, The length of elevation is 50mm and it is inclined at 25°
with XY line. Draw the plan and elevation of the line AB when the plan of the line is

inclined al 20° with XY line.

Fig. 2.29.

Solution.
Draw the XY line and draw a projector. Locate 2’ and a in this projector, a’l0mm

above XY line anda 1 Smm below XY line. Froma’ draw a line of length 30mm, inclined
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G ' ' "
at 259 with liorizontal. Mark the end point of this lineasb'. Fm”.] b’ draw ﬂllmc perpen-
dicular to XY line. From a draw a line inclined at 20° with horizontal to intersect the

vertical line from b’ at b.

Example 2.11.

/ , by
The end A of a line AB is 10mm above HPand 15mm in frontof VP. The end Bis in

the second quadrant. The length of elevation is S0mm and it is inclined at 25°with horizon-

tal. Draw its projections when the length of plan is 55mm.

Solution.
Draw the XY linc and draw a projector. Locate a’and a, a’ 10mm above XY line and

a 15mm below XY line. From a’ draw a line of lengh 50mm and inclined at 25° with

1. Fig. 2.30.

.

horizontal. Mark the ead point of this line as b'. From b’ draw a vertical line. With a as
center and 55mm radius draw an arc to cut the vertical line from b’atb. Join a and b.
Since B is in the second quadrant, both b’ and b are above XY line.

Problem for practice.
1/ Theend A ofaline AB is | 35mm above HP and | 0mm in front of VP. Theend B is in

~  the third quadrant. Length of plan is 50mm and it is inclined at 25° with horizontal.
Draw its projections when the elevation is inclined at 30° with XY line.

-Z( The end A of a line AB is | 0mm above HP and 1 5mm in front of VP. The end B is in
the second quadrant. The length of plan is SOmm and it is inclined at 25° with
horizontal. Draw its projections when the elevation is inclined at 30° with XY line.
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}inmple 2.12.
The distance between the end projectors of a line AB is 40mm. The end A is 1 5mm

above HP and'I Omm in front of VP. The end B is 30mm above HP and 20mm in front of
VP . Draw the plan, elevation and side view of the line AB.

Solution.
Draw the XY line and draw two lines perpendicular to XY line at the given distance of

40mm apart. In the first line, locate a’and a, a'l 5mm above XY line and a 10mm below

Y,

] Fig. 231.

XY line. In the second line locate b’ and b, b’ 30mm above XY line and b 20mm below
XY line. Join aand b to get the plan of the line AB. Join a’and b’ to get the elevation of
the line AB. From a’ and b’ draw lines parallel to XY line. a"” and b" are on these lines
respectively. From a and b draw horizontal lines to intersect the X Y, line. With the point
of mtersection of the lines XY and XY as center and the distance ofa from XY line as
radius draw arc 1o intersect the XY line. From this point draw a vertical line to intersect the
line froma’ ata”. Similarly locate b”. Join a” and b". This line a” b” is the side view of the

line AB.

Example 2.13.
The distance between the end projectors of a line AB is 40mm. The end A is 1 5mm

above HP and 20mm in front of VP. The end B is [ 5mm below HP and 30mm in front of
VP. Draw the plan, elevation and side view of the line AB.
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Draw the XY line and draw two lines perpendicular to XY line at the given distance of
40mm zpart. In the first line, locare a'anda . a’ | Smmabove XY lme and a 20mm below
XY line. In the second line locate b'and b. b’ 15mm below XY line and b 30mm below

[ b’ ) >3
_\_—/ y
! -
b |
by,
Fig 232

XY line. Join a znd b to get the plan of the lme AB. Join 2’ and b’ to get the elevation of
th= lins AB. From 2’ and b’ draw lines parallel to XY line. 2" and b” are on these lines
respectively. From 2 and b draw horizontal [mes Lo intersect the XY, line. With the point
ofinm*;acﬁunofthelhesXYandXﬂ,asctnteraudlhcdismnccofaﬁomXYlineas
mﬂhsdra'-\"a'cmmlﬂscadr)f‘fIin&ﬁmnmispoinldxm\'at'erdcallhmloim:r;ectdw
Jine from 2’ 213", Similzrly locate b”. Joina” and b”. This linea” b” is the side view of the
in=AB.

EAample 2.14.

The distznce between the end projectors of a line AB is 30mm. The end A 1s 15mm
2bove HP znd 20mm in front of VP. The end B is 30mm above HP and | 0mm behind VP.
Draw the plan, elevation and side view of the line AB.

Draw the XY line and draw two lines perpendicular 1o XY line at the given distance of
30mm zpart. In the first Ime, locate a'and 2, a’ 1 5mm above XY [ne and a 20mm below
XY line. In the second line locate b’ and b, b’ 30mm above XY line and b 10mm above
XY line. Join aand b o get the plan of the line AB. Join 2’ and b’ to get the elevation of
the line AB. From a' and b’ draw lines parallel to XY line. a” and b” are on these lines

2]
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respectively. From a and b draw horizontal lines to miersect the X[ Y, line. With the point
of intersection of the lines XY and X| Y, as center and the distance ofa from XY line as
radius draw an arc to imersect the XY line. From this point draw a vertical line to mtersact

Y,

Fig 233.

the line from a’ ata”. Similarly locate b". Jona" andb”. This lmea” b" is the side view
of the line AB. Tt should be noted that since B is in the second quadrant, the position of b”
isleflof XY, lme.

Problem for practice.
The distance berween the end projectors of a line AB is 40mm. The end A is 10mm
above HP and 20mm in front of VP. The end B is 1 5mm below HP and 25mm behind VP.

Draw the plan, elevation and side view of the line AB.
_Example 2.15.
Draw the projections o
tors, 30mm.
Line AB. The end A is 20 mm above HP and 15 mm in frontof VP. The end B 1s also

20 mm above and HPand | 5mm in front of VP.

Line CD.TheendC is 10 mm above HP and 15 mm in frontof VP. Theend D 1525
mm above HP and |5 mm in front of VP.

Line EF. The end E is 15 mm above HP and 10mm in front of VP. The end Fis 15 mm
above HP and 25 mm in front of VP.

fthe following lines, keeping the distance berween end projec-
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5  Theend H
LineGH.‘nmedeis1omaboveHPandbmmmﬁﬂnl0WP eendH s
20mm above HP and 25 mm in front of VP-
o cularto XY line at 30mm apart. In the

Draw an XY line and draw two lmes g 5mm below XY line. In the
first line locate a’ and a, a' 20mm above XY line and a | Smm DElOW

second line locate b’ and b , b’ 20mm above XY line mud b 13mmbelow xil-m;iomﬂla'
. &
and b’ to get the elevation and a and b o get the plan of the line AB. Like this e

projections of the other lines.

— - —————— - df

al b" |
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Fig-234. e |

Refer Fig. 234. Theends Aand B of the line AB are at the same distance (2.0 mm) from
HP. Therefore the line AB is parallel to HP. Similarly the ends Aand B of the hneA]_E areat
the same distance (15 mm) from VP. Therefore the line AB is parallel to VP. The line AB

is parallel to both HP and VP.

i
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Fig. 2.35. ] |
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A line is said to be parallel to a reference plane when its end points are at the same
distance from the reference plane. A line is said to be inclined to a reference plane when its
end points are at different distances from the reference plane.

The end C of the line CD is nearer to HP compared to the other end D. Hence the
line CD is inclined to HP. The end C and D are at the same distance from VP and hence
the line CD is parallel to VP. The line CD is inclined to HP and parallel to VP. Refer
Fig. 2.35. The line EF is parallel to HP and inclined to VP. The line GH is inclined to both
HP and VP.

When a lime is on a reference plane or parallel to a reference plane, the length of
projection on that referance plane will be the true length of the line. That is when a Ime is on
HP or parallel to HP, the length of projection on HP (length of plan) will be the true length
(TL) of the line. Similarly when a line is on VP or parallel to VP, the length of projection on
VP (length of elevation) will be the true length of the line. Refer Fig. 2.36. a' b’ and ab are
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the true length of line AB. Since the line CD is parallel to VP, the length of projection on
VP, the elevaton ¢'d is the true length of line CD. Since the lie CDis inclmed to HP, the
length of projection on HP, thcp[m,cdissrmﬂerdmdtemmlmglh of the ine. This length
of projection is called apparent length (AL) of the line. Refer Fig. 237.¢" £ is the appar-
ent length ofline EF and ef'is the true length of line EF. Since the line GH 1s inclined to both
HP and VP, both g' b and g h are apparent length of the line.

True inclination of a line with HP and VP are denoted by 8 and ¢ respectively. Only
truc length shows true inclinanon and apparent length shows apparent inclination of the
line. Apparent inclination of a line with HP and VP are denoted by ot and 3 respectively.

It should be noted that inclination of a line with HP can be seen in its elevation and

inclination of a line with VP can be seen i its plan. Inclmation of elevation will be either 0
ora. Inclmation of plan will be either ¢ or .

Inclination of elevanon of a line will be @ when the length of elevation is oue length
of the line. Inclinanon of elevanon will be @ when length of elevation is apparent length
ofthe line. Inclnation of plan will be ¢ when length of plan is the true length of the line and
the inclination of the plan will be 3 when length of the plan s apparent length of the line.

Refer Fig. 2.38. The inclination of ¢’ d’ is O and that of g’h" is @ Similarly the
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Example2.16. .

The length of elevation of a line paralle] 1o HP am melmed 1t 30° fo VP is 40mm. One
end of the Ime 1s 13nun above HP and 10mm i tront of VP. Draw the proiect
lme and determirne its true length, projfctions ofihe

|

claciy oy
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Solution.
Draw the XY line and draw a projector perpendicular to XY line. Locatea’ anda, a’
15mm above XY line and a 10mm below XY line. From @’ draw a horizontal line of lengih

a' b’

'Y

Fig. 2.39.

40mm. Mark the end pomt of this line as b’. From b’ draw a vertical line. From the pomnt

adraw a line inclined at 30° with XY line to inrersect the vertical line from b’ atb. Joint a

and b. This line is the plan of the line which itselfis the tue length of the line.

University questions.

1~ The length of the top view of a line parallel to VP and inclined at 45° to HP s 50mm.
One end of the line 1s 12mm above HP and 25 mm in front of VP. Draw the projec-
nons of the lne and determine its true length. [CUSAT June 2013].

2, Apipeistobe fixed ona vertical wall. One end of the pipe is touching on the flcor and
the other end is at a height of 3 m. If the distance between the ends of the pipe
measured along the flooris 6 m, find graphically the length of the pipe and its inclina-
tion to the floor. [MGU May 2012].

When a line is perpendicular to a reference plane, the length of projection on that
reference plane will be zero. That is a point. When a line is perpendicular to HP, its plan
will be a point . When a line is perpendicular to VP, its elevation will be a pomt Whena
line is perpendicular to the profile plane, its profile view will be a poinL

Refer Fig. 2.40. Line AB is perpendicular to VP and hence its elevationa'b’ isa pont.
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The line CD is perpendicular to HP and hence its plan cd is a point Line EF is perpendic-

ular to the profile plane and hence its profile view ¢” {"isapornt.

7 T ed !
r |
Fig. 2.40 J

Refer Fig. 2.41. Since the line AB is perpendicular to VP, it is parallel to HP and hence its
plan ab is the true length of the line AB. Since the line CD is perpendicular to HP, it is
parallel 1o VP and hence its elevation ¢’ d’ is the true length of the line CD. Since the line
EF is perpendicular to the profile plane, it is parallel to both HP and VP and hence its plan
and elevation, efand e’ f', are the true length of the line EF.
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E\Vnmple 2.17.
Draw the projections of the following lines .
1) LineU. Itis perpendicular to VPand | Smm above HP. The end I 1s 10mm in front of
VP and the end J is 40 mm in front of VP.
2) LineKL. Itis perpendicular to HP and 20mm in front of VP. The end K is 30mm

above HP and L is Smm above HP .
Solution.
Since the line U is perpendicular to VP. its projection on VP ie, the elevanon ')’ is a
point, 1 5mm above XY line. Draw the XY line and draw a projector. Mark i’ and )’ both
15mm above XY line. This point i’ j' is the elevation of the line L. Locate i and j on the
same projector 10mm and 40mm below XY line respectively. Join the points 1and ). This
line is the plan of the line L. Refer Fig. 2.42.

Since the line IJ is perpendicular to VP, it is parallel to HP. Therefore the length of
projection on HP, the plan i j will be the true length of the line U. Since the length of ij is
the true length of the line I, its inclination is the true inclination of the line U with VP. Refer

Fig. 2.43.
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A

Since the line KL is perpendicular to HP, its projection on HPie, the pla1'1 kl is a point,
20mm below XY line. Draw the XY line and draw a projector. Mark i and j both 291nm,
below XY line. This point kl is the plan of line KL. Locate k' and | on the same projector
30mm and Smm above XY line respectively. Join the points k' and I'. This line is the
elevation of the line KL. Refer Fig. 2.42.

Since the line KL is perpendicularto HP. it is parallel to VP. Therefore the length of
projection on VP, the elevation k' 1’ will be the true length of the line KL. Since k' I' is
the true length of the line KL its inclination is the true inclination of line KL with HP. Refer
Fig, 2.43,

Example 2.18.

Draw the plan, clevation and side view of a line AB which is parallel to the profile
plane. The end A is 40mm above HP and 10mm in front of VP. The end B is 10mm above
HP and 33mm in front of VP.

Solution.
Draw XY and X | Y, lines . Draw a projector perpendicular to XY line. Locate a’, a,
b’ and b on this projector, a’ 40mm above XY line, a 10mm below XY line, b’ 10mm
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b
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Fig. 2.44.
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above XY lineand b 35mm below XY line. Join a’ and b'. Join a and b. Draw the side
view "' b"" as shown in Fig. 2.44. Since the line AB is parallel to the profile plane, the
profile view a” b" will be the true length of the line. Since a” b” is the true length of the line
AB, the inclinntion of the line a” b"" will be the true inclination of line AB with FIPand VP,
Inclination of the line " b" with horizontal fs the true inclination of line AB with HP, O and
the inclination of the line a” b" with vertical is the true inclination of the line AB with VP, ¢.
Here 0 + ¢ =90°. When 0 + ¢ =90, the plan and elevation are perpendicular to XY
line and are on the same projector.

University question.
0“\"’ The end projectors ofa line MN coincide. The end M is 1 5mm below HP and 25mm

[ Eﬁ behind VP. The end N is 50mm above the HP and 40mm infront of the VP. Draw the
| ¥ projections, determine the true length and true inclinations with HP and VP. [CUSAT May

2007].

2.6. Trace of a line.
Consider a line which is inclined to a reference plane. When this line is extended it
will meet that reference plane at a point. This point at which a line or extension of a line
intersects a reference plane is called trace of the line. The point of intersection of a line ar
extension of a line with horizontal plane fs called horizontal trace (HT) of the line. Strmularly
the point of intersection of a line or extension of a line with vertical plane is called vertical
trace (VT) of the line.
VP AN L
vif’ N

VP

X S WP X Hp
Y HT Y HTN .

Fig. 2.45. Fig. 2.46.

The plan and elevation of HT are denoted by ht and ht'. The plan and elevation of VT
are denoted by vt and vt'. Horizontal trace being a point on HP, its elevation, ht.’ will be on
XY line. Similarly since vertical race is a point on VP, its plan, vt, will be on XY line, The
position of ht and vt' may be either on XY line, above XY line orbelow XY line. Fig2.45.
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shows the position of HT and VT when the linc is in the first quadrant. Fig.2.46 shows the
position of HT and VT when one end of the line is in the second quadrant and the othe
end is in the fourth quadrant.

To locate ht, ht', vt and vt’ when the projections of a line are given.
The elevation ofhorizontal trace, ht’ and plan of vertical trace, vi are always on XY
line. Itis because HT is a point on HPand VT is a point on VP.

vt
bl
2’
|
|
X ht' | P Y X
|
~ '
/b }
“n
L 9 7
K Fig. 2.47 a Fig. 2.48.

Procedure to locate the plan of horizontal trace of a line.

Exlend the elevation, if necessary, to intersect the XY line. From this pointdraw a line
perpendicular to XY line. Extend the plan, if necessary, to intersect the line drawn perpen-
dicular to XY line. This point is the plan of horizontal trace, ht. Refer Fig. 2.47.

Procedure to locate the elevation of vertical trace of a line,

Exitend the plan, if necessary, to intersect the XY line. From this point draw a line
perpendicular to XY line. Extend the elevation, if neccssary, to intersect the line drawn
perpendicular to XY line. This intersecting point is the elevation of vertical trace, vt'. Refer
Fig. 2.48.

It should be noted that the position of vt’ will be either in the elevation or in the
extension of clevation of a line. Similarly the position of ht will be either in the planorin
the extension of plan of a line. Afterlocating htand vi’, ht' and vt can be located oo XY
line. ht', vt', a' and b’ are collinear. Similarly ht, vt, 2 and b are collinear

Chapter 2 231

Examplc 2.19.

The distance between the end projectors of a line AB is S0mm. The end A is 10mm
above HPand on VP. The end B is 25 mm above HT and 30mm in front of VP, Draw the
projections of the line and locate its traces.

Solution.

Draw the XY line and draw two projectors, perpendicular to XY line, at the given
distance of 50 mm apart. Locatea, o', band b’. Joinaand b. This is the plan of line AB.
Jointa'and b'. This is the elevation of line AB. Locate the traces as shown in Fig. 2.49.

bJ
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Fig. 2.49. b

%1nple 2.20.

The distance between the end projectors of a line AB is 50mm. The end Ais on HP
and 10mm in front of VP. The end B is 30mm above HP and 25mm in front of VP. Draw
the projections of the line and locate its traces.

_§oh’.|tion. A
Draw the XY line and draw two projectors, perpendicular to XY line, at the given
distance of 50mm apart. Locatea’,a, b’ and b. Join aand b. This is the plan of line AB.
Jointa' and b'. This is the elevation of line AB. Locate the traces as shown in Fig.2.50.
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Problem for praciice.

1, The distance between the end projectors of a line AB is 50mm.The end Ais 20mm
above HP and 10mm in front of VP. The end of B is 40mm above HP and 30mm in

front of VP. Draw the projections of the [ine and locate its traces.

The distance between the end projectors of a line AB is 50mm.The end of Ais 10mm

above HP and 20mm in front of VP. The end B is 30mm above HP and 40mm in

front of VP. Draw the projections of the line and locate its traces.

)

3 The distance between the end projectors of a line AB is 50mm. The end A is on HP
and on VP. The end B is 30mm above HP and 40mm in front of VP. Draw the

projections of the line and locate Its traces.

Un’iversil_v question.
A line AB of length 70mm is parallel to VP and 30mm in front of it Ifthe pointAis I5
mm and the point B is 45p1m above HP, draw its projections and find the horizontal trace

of the line[MGU May 2012].
2.7. True length and true inclination of a line which Isinclined to both HPand VP.
When a line is on a reference plane or parallel to a reference plane, the length of
projection on that reference plane will be the true length of the line. When the line is on HP
or parallel 1o HP, the length of plan will be the true length of the line and inclination of this
plan with XY line will be the true inclination of the line with VP, ¢- Whenaline is on VP or
parallel to VP the length of elevation will be the true length of the line and the inclination of
this elevation with XY line will be the true inclination of the line with HP, 0. It should be
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noted that the inclination of a line with HP can be seen in the elevation and inclination with

VP can be seen in the plan.

When a line is on or parallel to the profile plane, the length of profile view will be the true
length of the line and its inclination with horizontal will be the true inclination of the line

with HP, 6. and the inclination of this profile view with vertical will be the true inclination

of the line with VP, §.

When the projections of a line which is inclined o both HP and VP are given, there
are different methods to find the true length of the line and the true inclmation of the line
with HPand VP. These methods include i) Trapezoidal method and i) Line romtion method.
1.) Trapezoldal method.

After drawing the plan and elevation of the line AB, from the end points of the
elevation ie, form a’ and b’ draw lines perpendicular to the elevation a'b’. Then locate A
and B on these lines such that a'A is the distance ofa from XY lineand b’ B is the distance

of b from XY line. Join A and B. AB is the true length of the line. Extend AB and ab',if
oint. This intersecting point is the elevation of vertical trace,

necessary, to intersectatap
v‘l’.Fromvt‘dmwaverticallineloiuterscctﬂanYlhlc.MpoinlinLheXYlineistheplzm

| o ]

[ A B ; i

| W

o |
- = n’
| he' ]
X — Y

‘ bl

|

; a /B

|

| Pk s

| ht™
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of vertical trace,vt. The angle betweena’ b’ and AB is the true inclination of the line wig,
From the end points of the plan, ie from aandb draw lines perpendicular o the play
ab. Locate A and B such thataA is the distance of a’ from XY line and bB is the distang,

‘ = '
B Wi

¢

bl

vi Y

i Fig. 2.52

of b’ from XY line. Join A and B. AB is the true length of the line. Extend ab and AB, if
necessary, to intersect at a point. This point is the plan of horizontal trace, ht. From h,
draw a vertical line to intersect the XY line. This point is the elevation of horizontal trace,
ht'. The angle between ab and AB is the true inclination of the line with HP, 0.

It
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It should be noted that the lines perpendicular to the line a’b’ from a’ and b’ are drawn
in the same direction because a and b are on the same side of XY line Similarly the lines
perpendicular to the plan ab, from a and b are drawn in the same direction because a’ and
b’ are on the same side of XY line. Refer Fig. 2.51 and 2.53.

The lines perpendicular to the line a'h’, from a” and b* are drawn in opposite direc-
tions because a and b are on cither sides of XY line. Refer Fig. 2.53. The lines perpendic-
ular to the line ab, from a and b are drawn in opposite directions because a” and b’ are on
either sides of XY line. Refer Fig. 2.52.

a'A is the distance ofa from XY line.
b’ B is the distance of b from XY line.
aA isthe distance ofa’ from XY line.
b B is the distance of b’ from XY line.

The point of intersection of lines ab and AB or the point of intersection of exlension
of lines ab and AB is the plan of horizontal trace of the line, ht. Similarly the point of
intersection of the lines a’b’ and AB or the point of intersection of extension of the lines
a’b’ and AB is the elevation of vertical trace of the line, vt".

The angle between the lines ab and AB is the true inclination of the line with HP, 6.
The angle between the lines a'b’ and AB is the true inclination of the line with VP, .

Exnmple 2.21.

The distance between end projectors of a line AB is 30mm. The end A1s 10mm
above HP and 30mm in front of VP. The end B is 25 mm above HP and 10mm in front of
VP. Draw the projections of the line and find its true length and true inclination with the
reference planes.

Solution.

Draw the XY line and draw two projectors perpendicular to the XY line at the mven
distance of 30mm apart. Locate a’, a, b’ and b. Joina’ and b’ to get the elevaton of the
line. Join a and b to get the plan of the line AB. From a’ draw a line perpendicular to a'b’
line and mark A on it such that a' A=30mm. From b’ draw a line perpendicular to a'b’line
and mark B on it such that b’ B= 10mm. Join A and B. AB is the true length of the line. It
should be noted that the perpendiculars from a’ and b' are drawn in the same direction,
because aand b are on the same side of XY line. Extend the lines a'b’ and AB to intersect
at vt’. Measure the angle between the lines ad’ and AB.It1s the true inclination of the line

with VP, §.
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directions because a’ and b are on oppesite wdes of XY hioe Even thousha and b are
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distances of A.and B from VPis 25mm. The line AB s in the second quadrant. Dry,,

the projections of the line, determine its truc length and inclinations with HP anq yp

[CUSAT June 2010].

The end projectors of line AB is 60mm apart. Ais 20m.rn abovc.HP and 30mmj,
front of VP, The end B is 70mm above HP and 45mm behind VP. Find the true lengih
and true inclinations of the line. [CUSAT June 2010].

The projectors of the points P and Q are 100mm apart. Pis 5511'1m below HP apg
40mm in front of VP. Q is 100mm above HP and 35mmn behm'd VP. Draw (e
projections of the line joining Pand Q. Determine the true length of line PQ. [CUSAT
June 2012).

The projectors of the ends of a line AB are Sem apart- The end A is 2cm above Hp

and 3cm in front of the VP. The end B is 1cm below the HP and 4cm behind the VP,
Determine the true length and traces of AB, and it’s inclinations with the two planes,
[CUSAT June 2009].

Point P is 25mm above HP and 35mm behind VP and point Q is 25mm above HP
and 30mm in front of VP. If the distance between the projectors is 65mm draw its
projections. What is the true length of the line PQ?. What is its true inclination with
VP? [CUSAT June 2013].

A point C is 50mm above HP and 15mm behind VP. Point D is 10mm above HP and
25mm in front of VP. The distance between end projectors is 40mm. Draw the
projections and determine the true length between C and D, true inclination of CD
with HP and VP. [CUSAT June 2013].

10. The top view of a Line PQ is 60mm long and its front view is 70mm. End Q is nearer

to HP than P. Q is also nearer to VP than P. The distance between the end projectors
of the line when measured parallel to the line of intersection of HP and VP is 50mm.
Determine the true length and true inclinations. Draw its projections and locate its
traces, if the end Q is 20mm away from both the planes. [CUSAT June 2013].

11. Aline AB measuring 70mm has its VT 10mm above HP. The end A is 40mumn above

12

HP and 50mm in front of VP. The projectors through its VT and end A are 60mm
apart. Draw the projection and HT of the line. Also find the inclinations to the

reference planes. [MGU May 2013].

The top view ofaline PQ makes an angle of 30 degree with the Jiorizontal and hasa
length of 100mm. The end Q is in HPand Pis in VP and 65mm above HP. Draw the
projections of the line and find the true length and true inclinations with the reference
planes. Also show its traces. [MGU May 2013].

9
9
o
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Example 2.23.
Aline AB inclined at 45”to VP has its ends 20mm and 50mm above HP. The length of

its front view is 70mm and its VT s |0mm above HP. Find its true length, true inclination

with HP and locate its traces.
Solution.

Draw the XY line and locate point 2’ 20mm above XY line. Draw a honzontal line
50mm above XY line. The point b’ will be on this line. Witha' as center and radius 70mm,
draw an arc to locate b’". Join the points a’ and b’. Extend the lie b'a’ to locate vt 10mm
above XY line. From vt' draw a line inclined at 45” with a’ b’ line. The poinisAand B

B “‘\.
.\

— \ b’
A0~ =
A ~ / I
/ s |
/ /_
bt o / - |
e | 8| 1
X e Y
0| A

Fig. 2.56 Ny

are on this line. To locate A and B, draw lines perpendicular to the [me a' b’, from the
points a' and b’ as shown in Fig.2.56. AB is the true length of the line. Since a’ Ais the
distance of a from XY line, locate poirt aat a distance a’ Abelow XY line. Similarly locate
point b at a distance b'B below XY line. Joinaand b which is the plan ofthe line AB. fmm
aand b draw lines perpendicular to line ab and mark points Aand B such thataA s the
distance of 2’ from XY line (20mm) and bB is the distance of b’ from XY linc (50 mm).
Join A and B. AB is the true length of the line. Extend the lines aband AB o intersect at ht.
Measure the angle between aband AB. This angle is the true inclination of the line with HP. 0.
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Example 2.24.

The distance berween end projection
above HP and is in front of VP. Theend B1s
is 1 5Smm above HP and the linc AB is inclined4
and obtain its true length and true inclination Wi

sofaline AB is 30mm. The end Ais |Omp,
30mm above HP. The vertical trace of the lipe
0° with VP. Draw the projections of the lip,

th HP.

Solution.
Draw the elevation a'h’. Locate vt' which is in the elevation, 15mm above XY line

2 line inclined at 40° with a'b’ line. Aand B are on this line

Through this point vt' draw

From a’ and b’, draw lines perpendicular to the line a'b’, to intersect the line through vi'al
A and B. Join A and B which is the troe length of the line AB. Mark point a at a distancé
a'A below XY line. Since the perpendiculars [rom a' and b’ are in opposite directions,
a and b are on either sides of XY line. [tis given thatais below XY line. Hence locateb
at a distance b’ B above XY line. Joinaandb. Froma and b draw lines perpendicularlﬂ
the line ab in the same direction because a’ and b' are on the same side of XY line. Mark
A and B such that 2A= 10 mm and bB=30mm. Join A and B. The point of intersection of

aband AB is the plan of horizonial trace, ht and the angle between ab and AB is the trué
inclination of the line AB with horizontal plane, 6.

Chaopler 2 241

University questions.
| AlineABinclined at 30° to VP has itsend A 15mm and end B 50mm below HP. The

length of its clevation is 60mm and its vertical trace is 7mm below HP. Draw the
projections and determine the true length and inclination with HP. Also locate its

horizontal trace. [CUSAT May 2007 and KU June 2009].

The front view of a line AB measures 75mm and makes an angle of 50° with XY. The

2
end A is in the horizontal plane and the vertical trace of the line is 25mm above the
horizontal plane. The line s inclined at 35°to the vertical plane. Draw the projections
of the line and find its true length and inclination to the horizontal plane. Locate its
horizontal trace. [KU Dec. 2004].

3. ABisastraight line whose front view measures 70mm and makes an angle of 30°

eend A is in the HP and the vertical trace of the line is 10mm
0 {0 the VP. Draw the projections of

P. Also locate the honzontal race.

with the XY line. Th
below the HP. The straight line is inclined at 45

the line, its true length, true inclination with H
[KU Dec. 2006].

4. Astraight line AB is inclin

The end A is 20mm in front
and it is above H.P. Draw the projections of the line when i
H.P. Find the true length of the line and locate its horizontal trace. [CUSAT June

2009].

Example 2.25.
The distance between end proj

and 10mm in front of VP. The endBi
line is 20mm in front of VP and the line
ofthe line and obtain its true length and true inclination with VP.

ed at 30° to H.P. while its top view at 459 to the XY line.

of V.P. and is below H.P. The end B is 75 mm behind V.P.
ts V.T. is 40mm below

ectors of a line AB is 30mm. The end A is above HP
s 30mm in front of VP. The horizontal mace of the
AB s inclined at 40° with HP. Draw the projections

Solution.

Draw the plan of the line ab as shown in Fig. 2.58. Locate ht in betweena and b,
20mm below XY line. Draw a line through ht, inclined at 40° with the line ab. Draw lines
perpendicular to the line ab from its end points a and b to mect the line through htatAand
B.AB is the true length of the line. The distance aA is the distance ofa’ from XY line.
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e XY line. Locate b’ at adistance bB below XY line, The
ite directions showing that a' and b’ are on either

Locate o’ ot n distance oA, abov

perpendicular from aand b are in appos
sides of XY line. Froma' and b’ draw lines perpendicular to the line a' b’ in the same

direction and mark A and B on it such thata’ A= 10mm and b’ B=30mm. Join the points
Aand B. Extend the lines a’ b’ and AB to intersect at vt'. The angle between a’ b’ andAB

is the true inclination of the line with VP, ¢.

University questions.

|.  AlineAB is in the third quadrant. The ends A und B are 20mm and 60mm behind the
VP The distance between the end projectors is 75mm the line is inclined at 30°10 the
HP and its horizontal trace is 10mm above the xy-line. Draw the projections of the lime
AB, determine its true length and vertical trace. [CUSAT June 2009].

Aline AB has its ends A and B, 20mm and 4Smm in front of VP respectively. The
projectors of the line are S0mm apart. The HT of the line is 10mm in front ol VP. The
line AB is inclined at 359t HP. Draw the projections of the line and determine the true length
of the line and locate its VT. Find inclinatian of the line with HP. [CUSAT June 2011].

]

Example 2.26.

The distance between the traces ofa line AB , measured parallel to XY line is S0m™
The horizontal trace is 25mm in front of VP and the vertical trace is 30mm above HP- The
distance between end projectors of the line is 30 mm and the end A is 10 mm above HP.
Obtain the true length of the line AB and its true inclination with the reference planes:

Chapter 2

Solution.
Generally when the distance between the end projectors are given, two lines perpen-

dicularto XY line should be drawn at the given distance apart. But when the distance
between the end projectors as well as the distance between the traces are given, after

—
A

[
;
|
|
|
J

[
; |
| Fig, 2 59. |

drowing the XY line draw two lines perpendicular to XY linc at the given distance
between the traces and locate ht’ and vt in the XY line as shown in Fig. 2. 59. Locate ht 25
mm below ht’ and vt’ 30 mm above vt. Join ht' and vU'. The clevation of line, a'b’, 1s on this
line. Join ht and vt. The plan of the line, ab, is on this line. Locate o’ which is in the line

vt', 10mm above XY line. Draw the projector from ' to locatea in the line
distance 30mm away from the line joining

and line joining htand vtatb. Jomaand

joining ht' and
joining htand vt. Draw the second projectorata

a' and 4, to intersect the line joining ht' and vt' atb’
an of the lineAB, Joma' and b’ whichis the alevation of the line AB. From

o‘and b’ draw lines perpendicular to the line a'd’ and locate A and B such thara'Ais the
distance ofa from XY lineand b' B is the distance ofb from XY line. Join Aand B. Extend
the lines AB and a'b’ to intersect at vt'. The angle between a'b’ and AB is the true inclina-
tion of the line with VP, ¢. From a and b draw lines perpendicular to the line ab and locate
A and B such that aA is the distance of a’ from XY line (10mm) and bB is the distance of
b’ from XY line (30mm). Join A and B. Extend the lines ab and AB to meet at ht. The angle
between ab and AB is the true inclination of the line with HP,

b which is the pl
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Example 2.27.
The distance between the traces

ht is 20mm in frontof VP and the vertical
below HP and the end B is 10 mm in fronto
obtain its true length and true inclination with

of a line measured parallel to XY line is 50 mm, T,
trace is 30mm above HP. The end Ais 10mp,
£VP. Draw the projections of the line apg

HP and VP.

Solution. ‘
rpendicular to XY line at 50mm apan

Draw the XY line and draw two lines pe
Locate ht’ and vion XY line. Locate ht 20mm below XY line and vt' 30mm above XY lige

vi
T
(=]
)

vt

Fig. 2.60.

as shown in Fig. 2.60. Join ht' and vt". The elevation of the line, a'b’, will be cither in this
line or in the extension of this line. Join ht and vt. The plan of the line , ab, will be either o
this line or in the extension of this line. Extend the line vt'ht’ and locate a’ on this line,10 m™
below XY line. Extend the line vt htand locate point a on these line just below a’. Local®
b on the line joining ht vt,10mm below XY line. b’ is just above b, on the line joining hr'and
vt'. a'b’ is the elevation of the line AB and ab is the plan of the line AB. From a'and b
draw lines perpendicular to the line a't', in the same direction. The lines are to be drawn ¥
the same direction because a and b are on the same side of XY line. Mark A and B sucb

1
r
¢

1
S
wn
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that a'A is the distance of a from XY line and b'B i the distance of b from XY line. From
aand b draw lines perpendicular to the linc ab in opposite directions and mark A and B
such that aA is the distance of a’ from XY line and bB is the distance of b’ from XY line.
The angle between a’b’ and AB is the true inclination of the line with VP, ¢ and the angle

between ab and AB is the true inclination of the line with HP, ©.

Unlversity questions.
|. Theprojectors on the XY line of the horizontal and vertical traces of a line AB in the

first quadrant are 120 mm apart. The VT is 100mm above XY and HT is 50mm
infront of XY, The point A and B are 30mm and 70mm above the HP. Draw the
projections and obtain true length and true inclination. [KU June 2011].

ectors drawn through the HT and the VT of a straight line AB are 80 mm.

2. Theproj
e HT 1s30 mm

apart and those drawn through its end points are 50 mm. apart. Th
behind VP and VT is 40 mm below HP. The end A of the line is in HP. Draw the

projections and determine its true length and its inclination with reference planes.

[KU June 2004).

The projectors through the traces ofa line are 110 mm apart and those through the
ends of line AB are 50 mm apart. The end A of the line is 20mm below H.P. and in
front of VP. The top and the front views of the line make 30° and 45° respectively
with XY line. Draw the projections of the line. Also find the true inclinations of the line.

[KU June 2004].

An end point A of a straight line is on the HP and 40 mm behind the VP.The distance
between the end projectors as measured parallel to the line of intersection of the HP
and the VP is 40 mm and the disiance between the HT and VT is 100mm as mea
sured parallel to the ground line. The vertical trace is 30mm above the HP. Draw the

projections of the line and find its true length. [KU June 2011].

Example 2.28.
The projections of a line AB are on the same projector. A is
20mm in front of VP. B is 40mm above HP and 10mm behind VP. Draw the projections of

the line AB and determinc its true length, inclination with HP and VP and also locate its

1 5Smm below HPand

traces.
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Solution. . ; ,
Draw the XY line and draw a projector perpendicular (© X0¢ line: Locatea! | Sy

below XY line and a 20mm below XY line. Locale b’ 40mm ab?VE_XY line .and b 1 Omi
pe.rpcndicularlo a'b' line in opposite directiong

above XY line. Froma' and b’, daw lines :
from XY line (20mm), b’ B is the

and mark A and B such thata’A is the distance of 2

B b
i

v’
b
; \ /B |
e
! 1 Y
|
\

/
A a Fig 26l I

distance of b from XY line (10mm). Join Aand B. The point of intersection of thus line and
a' b’ line is the elevation of vertical trace, vt’. The angle between AB and a'b’ is the true
inclination ol the line with VP, .
From n and b draw lines perpendicular to sb line in opposite directions and markA
and B such that aA is the distance of 3’ from XY line (15 mm) and bB is the distance of o
from XY line (40 mm). Join Aand B. The length of AB is the true length of the line. The
point of interscction of AB and ab is the plan of the honizontal trace, ht and the angl
between AB and ab is the true inclination of the line AB with HP, The lines pcrpcndnculnr
to n'b’ from a'and b’ are drawn in opposite directions because a and b are on either sids
of XY line. Similarly the lines from aand b, perpendicular 10 ab, are drawn in opposil¢
directions because a'and b’ are on cither sides of XY linc.

40

Alternate solution.

Since the plan and elevation of the linc are pependicular to XY line, the line AB I8
parallel to the profile plane and hence the profile view will be the truc length of the line AB
and the inclination of profile view with horizontal will be the trye inclination of the ling wilh
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Fig. 2.62.

HP and the inclination of the profile view with vertical will be the true inclination of the line
with VP. Drow the plan and elevation of the line as shown in Fig 4.62.Draw XY, line
perpendicular to XY line. Locate a” and b” as shown in Fig 4.62. Joina" and b"”. The
length of 2" b is the true length of line AB. Its inclination with horizontul and vertical are
the true inclination of the line with HP and VP respectively.

Problem for practice.
Aline AB is parallel to the profile plane. The end Ais 15mm above HPand |5mm m

front of VP, The end B is 45mm above HPand 35mm in {ront of VP. Draw the projec-
tions of the line and locate its traces. Also obtain the true length and true inclination of the

line with HP and VP,
University question.

The projections of a line AB are on the same projector. A is 10mm above HP and
20mm in front of VP. B is 35mm below HP and 25mm behind VP. Draw the projections of
the line AB and determine its true length , inclination with HP and VP and also locate its

traces. [CUSAT June 2011].

(i1 ) Line rotation method.
When a line is on a reference plane or parallel to a reference plane, the length of

projection on that reference plane will be the true length of the line and the inclination of
true length line is the true inclination of the line with the other reference plane. The projec-
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cither on XY line or parallel to XY line. In plap,

tion on the other reference plane will be ’ !
{he projections of a line whicy, is

rotation method this basic principle is used to draw
inclined to both HP and VT

When a line is parallel to VP, the length of elevation will be the true length of the line
and the inclinntion of this elevation will be the true inclination of the line with HP. The pla,

will be parnllel to XY line. Refer Fig. 2.63.

When a line is inclined to VP, the length of elevation will be smaller than the true length
of the line. Its inclination is the apparent inclination of the line with HP. The plan will by
inclined to XY line. Refer Fig 2.64.

b |

| /

Fig. 2.63, * Fig. 2.65.

Fig. 2.64.

E—

In order to get the true length in elevation, rotate the plan about any point, say, about the
point a and make the plan parallel 1o XY line, Refer Fig. 2.65. The corrcspond'ing cleva-
tion will be the true length of the line and its inclinarion will be the rue inclination of the line
with HP. ab is the length of plan when the line is inclined to VPand ab is the length of plan
when the line is porallel to VP. The length of plan when the line isI inclined to VP and
parallel to VP remains the same because the fine inclined to VP is rotated to make il
parallel to VP, without changing the inclination of the line with HP. As long as the
inclination of'a line with HP is not changed, its length olplan will not Chm‘;gc g

Refer Fig. 2.65. I the inclination of a line wi; HPis
from HP will be the same when the line 5 parallel
Thereforeb’and b, in Fig 2.65 are at the same ley
parallel to XY line. Since ab=ab,, the locus of b js

nof changed,the height of B
to VP as well as inclined to VP
¢l. The line joining b’ and b, will b¢
anarc with ans centre and ab radivs:
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In planc rotation method, when the locus of projection ofa point in on¢ of the refer-

ence plancs is an arc, then the locus of projection of the same point in the other reference
plane will bea line parallel to XY line, ie.,when the locus of b is an arc, the locus of b will
be a line parallel to XY line.

Refer Fig 2.66. The linc AB is parallel to HP and hence its plan ab is the true length

of the line and its inclination is the true inclination of the line with VP, Refer Fig.2.67 The
elevation is inclined to XY line and hence the plan is the apparent length of the line and its
inclination is the apparent inclination of the line with VP . Refer Fig. 2.68. The elevation

is rotated about a* to make it parallel to XY line. a'b '=a'b’. The locus of b' is an arc and

the locus of bis a line parallel to XY line. ab, is the true length of the line and its inclination

is the true inclination of the line with VP.

. b
Fig. 2.68.

Fig. 2.66. Fig. 2.67.

To get the true length and true inclmation of a line with HP, rotate the plan and make it
parallel to XY line. The corresponding length of elevation will be the true length of the line
and its inclination will be the rue inclination of the line with HP.

To get the true length and true inclination of a line with VP, rotate the elevanion and
make it paralle] 10 XY linc. The corresponding length of plan will be the true length of the
line and its inclination will be the true inclination of the line with VP.

It should be noted that the locus which is parallel to XY line always passes through the
end point of the true length line.
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c )
Eu?:::;:;m berween the end projectors ofa lime AB is 30mm. The end A is |
dbove HP znd 10mm in front of VP, The cnd B is 30 mm above HP and 40mm in frog o
P Draw the projections of the line and find its true length and true mclination with yp
and VP. using line roznon method.
Soluticn.

Draw the plan znd elevation of the line as shown m Fig 2.69. Draw a horizonta] line
ema’. With a' as center. 2'b' radius. draw an arc to mtersect the lime from a’ at b,". Point
b, s he pomt of miersection of vertical line from b, and borizontal line from b. Join aand
b, whuch is the true length of the line AB and its mclination with horizontal is the true

n<limztion of the line AB with VP, &.

Fig 269 ‘

_\_\‘—____j
Drzw a honzomal line from a. Witha as center ah
i:¢ homizontal line from a. Poin b." is the point of mtersection of vertical line from b, and

henzontal line from b’ Joina' and b, which is the trye length of line AB and its inclination
#1th horizontal is the trie inclmation of the line with Hp

rzdius, draw an arc to get b, 08

Problem for practice.
The end A ofaline AB 15 30 mm abgye Hp

and 25mm j is 30
s abave HPand 15 mm behind VP The g e Rs el

slance betveen the end projectors is 60mm-

Chapter 2

Draw the projections of the line and determine its true length and true inclination with HP
and VP, using line rotation method.

University question.

Aline AB measuring 70 mm has its VT 10mm above HP. The end A 1s 40mm abave
HP and 50mm in front of VP. The projectors through its VT and A are 60mm apan. Draw
the projection and HT of the line. Also find the inclinations to the reference plancs.
[MGU May 2013).

Example 2.30.

An 80mm lang line PQ has its end P on the HP and |1 5mm in front of the VP. The
line is inclined at 30° to the HP and its top view is inclined at 60° (o the reference line. Draw
the projections of the line PQ and determine true angle of inclinatton with the VP.
Solution.

Draw the XY line and locate p’ and p, p’ on XY line and p I5mm below XY line.
From p’, draw a line inclined at 30° with horizontal and mark q," on this line such that
p'q,'=80mm. From q,' draw a line parallel to XY line. q’ 15 on this line. From p draw.

T q

Fig. 2.70
ahorizontal line and mark q, on this line, just below q,". From p, draw a line inclined at 611
with horizontal. With p as center, pq, radius, draw an arc 1o cut the inclined line from p at
. Join p and g. pq is the plan of line PQ. From q draw a ventical line to intersect the
horizontal line from q,"atq". Joinp' and q' which is the elevation of the line PQ. Draw a
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horizontal line from q. Locate point q, by drawing an 3.“‘: with Pda; C?mf_r ﬂer radiy

80mm. Join p andq,. The line pq, is the true length of the e PQand the inclination oy,

line pq, is the true inclination of the line with VP, ()

University questions.

l. A line PQ 75mm long. is inclined at45° to the HP and its top view n.'la_kcs an anglegp
60° with VP The end Pis in the HP and 10mm in front of VP. Draw its front view apg
find its true inclinarion with the VP. Also locate its races. [KU May 2007].

2. Aline AB, 60mm long is inclined to the HP at 40°. Its plan makes an angle of 30° wiy
the XY line. Draw its projections and determine the inclination with Vp,
[CUSAT June 2009].

Example 2.31.

Aline AB 40mm long has its end A 10mm above HP and 10mm in front of VP. The
end B 1s 25mm above HP and 40mm in front of VP. Draw the projections of AB and show
its mclmatons with HP and VP.

Solution.

Dmaw the XY line. Draw a projector and locate pointa’ and a on it, a' ] Omm above
XY line and 2 10mm below XY line. Draw two horizontal lines, one 25mm above XY line

Chapter 2
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above XY atb,’. From this point draw a vertical line. From the point a draw a horizontal
line to intersect the verticle line atb _ Joinaand b . Length of this lme is the final length of
plan ab. With a as cenire, ab, radius, draw an arc to cut the horizontal line which is drawn
40mm below XY lineatb. Joinaand b. This linc ab is the plan of line AB. From b, draw
averticle line to meet the honizontal line through b, atb’. Joina” and b’ This line a’ b’ is the
clevation of the linc AB. With a as centre, 40mm radius, draw an arc to cut the honzontal
line through batb,. Joinaandb,. This linc a b, is the true length of the lme AB. Inchination
of linca’b,'is the true inclination of the line AB with HP. 0. Inclination of the line ub, is the
true inclination of the line AB with VP, ¢.

University questions.

1. Aline PQ 50mm long has its end P 1 5mm below HP and 10mm behind VP, Theend Q
is 40nm below HP and 45mm behind VP. Draw the projections of the line and deter-
mine the inclinations with the reference planes. Also locate its truces. [KU June 2010].

~

Aline AB, 45mm long has its end A 1 5mm below HP and 10mm behind VP, End Bis
40mm below the HP and 45mm behind the VP. Draw its projections and determine its
inclinations with HP and VP. [CUSAT June 2013].

3. Aline AB 70mm long has its end A 20mm above HP and 25mm in fromt of VP. The end
B is 40mm above HP and 60mm in front of VP. Draw the projections of AB and show
its inclinations with HP and VP, (KU June 2005 and CUSAT June 2013).

4. A line has one end 30mm in front of VP and 15mm above HP and the other end 1s
15mm in front of VP. The line is 60mm in length and top view measures 40mm. Draw
the projections and find the inclination of the line with HP and VP, [MGU May 2013]
Example 2.32.

Aline AB 50mm long 15 inclined at 30°to HP. The end A is 10mm above HP and the
end B is 35 mm infront of VP. Draw the projections ofthe line if its front view measures
40mm. Also find the inclination of the line with VP.

Solution.

Draw the XY line and a projector. Locate point a’ 10mm above XY line. From a’
draw the line a'b,” of length 50mm and inclined at 30° with XY line. From b," draw a
horizontal line. With a’ as centre, 40mm radius draw an arc to cut the honizontal line from
batb'. Joina’' and b'. From b’ draw a vertical line and locate point b on it, 35 mm below
the XY line. With b as centre draw an arc with radius equal to the distance between the

and the other 40mm m:'ﬁr- 3 N
With a' 25 centre, 40mm radius (T Pomisb'and b are on these lines rcspecli\"-‘l)"

fthe | i
of the line AB), draw an arc 1o cut the horizontal lif¢



projectors froma’ and b ', to cut the projector from &’ a1 & Joun the pounts a and b. From
b draw a horizontal line. With the point a s center, radius S0mun (TL of line AB) draw &
arc 1o cut the horizontal line frombat b_ Jem the pomms s end b Inclination of this v
length line is the true inclination of the lme A3 with VP ¢

University questions.

. AlineAB, 100mm long, is inchned ar 07 o HP The end Ais 10mm above the HP e
end B is 65 mm in front of the VP. Draw projections of the ling if i1s front view me
sures 90mm. Locate traces and find the inclinston of the hine w ith the VP
[KU June 2010].

Length of the line AB in front view measures 30mm. A s | Strun shove HP and 25m3
in tront of V. B is 40mm above HP and the angle of the e with VP s 307 Draw the
projections and find the true inclination with HP [CUSAT May 2007)

1 A line PQ 100mm long has its end P in the first quadrar, 25 mm from both HP and VP

and the other end Q in the second quadrant S0mm from both HP and VP. Dra® i
projections and determine its traces and inclinations to the HP and VF

(KU June 2012].

I
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4. Drow l!w projection of the AB 80mm long. The end A of the line touches HP and
J-JOmm in front of VP. The other end B touches VP and 50mm above HP. Find the
inclinations of the line with HP and VP and also mark the traces. [CUSAT June 2012].

Examplc 2.33.
Theend Aofaline AB, 45 mm long and inclined at 40° with HP and 30° with VP

is 10mm above HP and | 5mm in front of VP. Draw its projections,

Solation.
Draw the XY lincand locate a’ and a, a’ 10mm above XY line and a 1 Smm below

XY linc. From o', draw the true length line at true inclination of 40° with honzontal. Mark

b b’

iy

-~

Fig. 273

b, on itsuch thata'b'= 45mm. Fromb*, draw a line parallel to XY line. b ison this line.
The corresponding plan is horizontal. Draw ab,, parallel to XY line. Froma, drawaline
inclined at 30° with horizontal and mark b, on it such that ab, = 45mm. Fromb, draw a
horizontal line. b will be on this line, With a as center, ab, radius, draw an arc to cut the
horizontal line from b, atb. Joinaandb. ab is the plan of the line AB. From b, draw a
vertical line to intersect the horizontal line from b," at b'. Jointa' and b'. a’b is the clevation

of the line AB.
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Example 2.34. . 4
The end A of a line AB, 45mm long and inclined at

is on HPand the otherend B is on VP, Draw its projections.

Solution. _ | b "
When the elevation is drawn at true inclination with HP, the plan will bz parallel to Xy

line. The length of plan is the horizontal distance between the end pl‘D_lcc-lors- _Simil&rly
when the plan is drawn at true length at true inclination with VP, theelevation will be

0° with HP and 30° wj, p

]

b

Fig. 2.74.

parallel to XY line. The length of elevation will be the distance between the end projec:

tors. Draw XY line and lacate o’ on XY line. From a', draw a line inclined at 40° with XY/

line and mark b, on it such thata'b,'=45mm. Fromb', draw aline parallel to XY line.b'
is on this line. From b,’ draw a vertical line. The distance between the vertical lines froma

and b’ is the length of plan of the line ab. Mark a point b, on XY line. From b, draw a line |

inclined at 30° with XY line. Mark a, on this line such that b,a, = 45mm. Draw vertical

lines from a,and b,. The distance between these lines is the length of the elevation of the .

line, a'b’. With a’ as centre, a'b’ as radius, draw an arc to cut the horizontal line from b/
atb’. Joina' and b'. Mark b on XY line, just below b'. With b as centre, length of plan
ab as radius, draw an arc to cul the vertical line from a’ at a. Join a and b, ab is the plan of
the line AB.

Chapter 2 257

" Example 2.35.

The end A ofa line AB, 45mm long and inclined at 50° with HP and 40° with VPis on
HP and the other end B is on VP. Draw its projections.

Solution.
Since 0+¢ =90°, the lin is parallel to the profile plane and hence the profile view a"”

b"will be the true length of the line. a” ison XY lineand b” ison XY, line. Draw the XY

o=

Y, Fig.2.75.

line and locate a” on XY line. From a" draw a line inclined at 50° with XY line and mark
b such that a”b"" = 45mm. Draw the X, Y line passing through b". Since the line is
parallel to the profile plane, the plan and elevation are perpendicular to XY line and are on
the same projector. Draw a projector at any distance from XY line. Froma" and b"
draw horizontal lines to locate a’ and b’ on the projector. Locate a and bas shown in Fig.
2.75. Join a’ and b’ which is the elevation of the line AB. Joinaandb which is the plan of

the line AB.

University questions.

1. Aline AB oflength 50mm has its end A 5mm above HP and 30mm in front of VP. At
A, the line is inclined at 30° to HP and i also inclined at 459 to VP. Draw the plan and

elevation of the line AB. [CUSAT June 2013].
2. Draw the projections of a line AB 100mm long inclined at 30° to HP and 45°to VP.
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The end A of the line is S0mm below the HP and 25mm behind VP. [CUSAT Jyp,

2013].

Examplc 2.36. :
The end A of a line AB, 45mm long is 10mm above HP and 15mm in front of vp
d length of elevation is 35mp,

Draw its projections when the length of plan is 40mm an
Obtain the inclinations of the linc with HP and VP.

Solution.

Draw the XY lin
XY line. Draw ab = ab=40mm parallel to XY line.
this line. With a’ as center. 45mm radius, draw an arc

¢ and locate 2’ and a, a' | 0mm above XY line and a'1 5Smm beloy
Fromb,,drawa vertical line. b "ison
to cut the vertical line from b, atb/'.

|

| N>

l Fig276 © & B
Joina'and b,".The inclination ofa'b,' is the true inclination of the line with HP. Fromb,"
draw a horizontal line,b’ison this line. With a’ as center, 35mm radius, draw an arc 10 cul
the horizomtal line from b, atb’. Join a’and b’ which is the elevation of the line. From b’
draw a vertical line. b is on this line. With a as center, 40mm radius draw an arc to cut the
vertical line from b’ atb. Join a and b which is the plan of the line AB. From b, draw3
horizontal line. With a as center, 45mm radius, draw an arc (o cut the horizontal line from
batb,. Sinccab, is the truc length ofthe line, its inclination is the true inclination of the lif®

with VP.
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University questions.
1. AlineAB 100mm long has a length of 70mm in top view and 85mm in front view. If
one end A is 30mm above HP and 40mm in front of VP, determine the inclination of

the line with HP and VP.[CUSAT June 2012].

2. Aline AB, 90mm long has a length of 70mm in the top view and 80mm i the front
view. Ifone end is 20mm above HP and 12mm in front of VP, determine the mclinations
of the line with HP and VP. Also locate the traces of the line AB. [MGU April 2011].

Example 2.37.
The end A ofa line AB is | 5mm below HP and the other end B is 25mm above HP.

The horizontal trace of the line is 25mm in front of VP and the plan is40mm long and it 18
inclined at40°with XY line. Draw its projections and find the true length and tnue inclina-

tions of the line with HP and VP.

Solution.
Draw the XY line and draw two lines parallel to XY line, one | Smm below XY line and

the other 25mm above XY line. Draw a horizontal line a,b, of length 40mm, 25mm below

b b/

25

2 Fig. 2.77.

XY line. From a8, and b, draw vertical linesto geta 'and b ' on the lines drawn parallel
1o XY line, as shown in Fig. 2.77. Joina'andb,". Length ofa ‘b, is the true length of the
line and its inclination is the true inclination of the line with HP. Froma,” and b ', draw

i ase 1l 3 » 1 "1 —— - I >4
horizontal lines. 2’ and b’ are on these lines. From the point of intersection of the line
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line, Draw a line inclined at 4(p

"t : vertical line to gethton ab
a, bI and XY line,draw a 4 ! mwil.hhla, nndhlb, as radiy

wi o through ht. With ht as center ra¥ )
m':da;mn:r:zmigndmdg]bm drawn through bt. Fromaand b drav ve’mczl nestogq
B o e horizontal lnes from, andb, respectvely. Join and " From the poiy
b dras  horizontal line. With aas cener, TL of heinea, by as adius dra an arc e
the horizontal line from bat b,. ab, is the true length of the lin and hence its inclination i

the true inclination of the line with VP.

Alternate solution.
Draw aline ab of lengt
lines perpendicular to the line ab, in opposite direction

h 40 mm, inclined at 40° with horizontal. From 2 and b drzx
5. Mark points A and B

vt

|
|

B

I Fig 2.7k

L

such that aA =15 mm and bB = 25Smm. Join points A and B, AB is the true length of (b
line. The point of intersection of lines ab and AB is the plan of horizontal trace, ht. T
angle berween the lines aband AB is the true inclination of the line with HP, 0.
Draw the XY line, 25mm above the horizontal trace, ht. Draw projectors from a5
b. Mark point @’ 1 5mm below XY lineand b’ 25mm above XY line. Join a’ and b'. From
points a’ and b’ draw lines perpendicular 1o the line a'b’, in the same direction. Locatt
points A and B such thata’ Ais the distance of a from XY line and b'B i the distance o
b from XY line. Join the poims A and B. Extend the lines AB and a' b’ to meet a1 vt'. TB
angle between the lines AB and a'b' is the true inclination of the line with VP, §.

Chapter 2

Example 2.38.
The mid point M of a line AB measuring 0mm is50mm above HP and 30mm in front

of VP.The line is inclined at 45° to HP and 30° to VP. Draw the projections and find the
length of plan and clevanon.

Solution.
Draw the XY line and locate m’ and m, point m’ 50mm above XY line and pomt m

30mm below XY Ihm.Thmughm',draWalincimlimdaMS“ with horizontal and mark a ’

and b’ such that m'a,'=m’b,'=80/2=40mm. Froma,'and b’ draw lines parallel 10 XY
line.
[ 1

Fig. 279

a'and b are on these lines respectively. Draw a horizontal line through m and locate a,
and b, on this line, just belowa 'andb,". The length of a b, is the final length of plan, ab.
Through the point m, draw a lme inclined at 30°with horizontal and mark points a, and b,
on it such that ma,= mb, = 40mm. From a, and b,, draw lines parallel to XY line. Rotate
about point m 1o get points aand b on the lines from a, and b, Join points
int m 1s the plan of the line AB. From points aand b,
b,". Jom points a'

the lineab,,
aand b, This line passing through po
draw vertical lines to get points a' and b’ on the lines from points a," and
and b’. This line passing through point m’ is elevation of the line AB.
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Example 2.39. .
and inclined at 40° with HP and 30° vy,

The midpoint M of a line AB, 50mm long _
VPis 10mm above HP and on VP. The end Ais in the (hird quadrant and the end Bis in hy

{irst quadrant. Draw its projections.

Solution.
Draw the XY line and locate m’ and m, m’10 mm above XY line and m on XY line,

Through m', draw a line inclined at 40° with horizontal and mark a’ and b, such that m;al,
=m'b,"=50/2=25mm.Froma,'and b/’ draw lines parallel to XY line.

Fig. 2.80. B

2’ and b" are on these lines respectively. Mark a, and b, on the XY line just above a,’and
justbelow b,". The length ofa,b, is the final length of plan ab. Through the point m, dra¥
a line inclined at 30° with horizontal and mark a, and b, on it such that ma, = mb, =25m-
From a, and b, , draw lines parallel to XY line. Rotate the line a,b, about m to geta andb
as shown in Fig. 2.80. Joinaand b. This line passing through m is the plan of the line AB.
From aand b draw vertical lines to get a’ and b on the horizontal lines through a,’ andb,-
Join a'andb’. a’b’ is the elevation of the line AB.

University guestions.
|.  Draw the projections of the line AB of length 80mm, inclined at 30° with HP and 45°

ra
=5
(o8]

Chapter2

with VP. A point M on AB, 30mm from A is at a distance of 35mm above HP and
40mm in front of VP. [CUSAT June 2007]

2. Aline AB 120mm long is inclined a1 43" to the HP and 30° to the VP. Its midpoint 1s
in VP and 20mm above HP. The end A is in the third quadrant and B is in the first
guadrant. Draw the projections of the line. Mark the traces of the line. [KU June
2007].

3. Draw the projections of the line AB of length 90mm. inclined at 30° with HP and 45
with VP. A point M on AB, 30mm from A is al a distance of 35mm above HP and
40mm in front of VP. Also find the position of A 1f the portion containing A is rotzred

towards the reference planes. [MG May 2012].

Example 2.40.
Apoint P is 23mm above HP and 40mm in front of VP. Another point Q s 30mm

above HP and 30mm in front of VP. The distance berween their end projectors is 50mm.

A third point R Is 50mm from P and 65mm from Q and lies in the HP. Draw the projections
of the triangle thus formed. PMGU April 201 1.

Solufion.
Draw the XY line and two projectors at the given distance of 60mm apart. Lacate

pandp', p40mm below XY line and p’ 25mm above XY line. Locateq and q', q 30mm

below XY line and g’ 30mm above XY line. Join poinisp’andq' to getthe eley ationofl

line PQ. Join points pand g to get the plan of line PQ. With p’ as centre draw an arc with

radius 50mm to cut the XY lingatr,". With g’ as cenire draw
. p'r,/and q'r; are the true length of lines PR and QR and hence the top

an arc of radius 653mm o cut

the XY hoeatr.
views pr, and qr, are parallel to XY line.

intr,’. Rotate the lines pr, and gr, aboutpandq respectively to meetat
1s on HP,

Pointr, is just below pomnt r,” and point r, 15 Just

below po pointr.
is point r. draw a vertical linc to meet the XY line atr'. Since the pont R

From th
7line. Join the paints p'and @' wath . p'q'r is the elevation ofthe

its elevation ' is on X

miangle and pyr is the plan of the Inangle.
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S Example 2.42.
A room is4.8m x 4.2m x 3.6m high. Determine graphically the distance between a
lop comer and the bottom comer diagonally opposite to it.
Solution.
a'd' b'c’ </
i
™' Fig.281 / ‘
Example 2.41. 2 §
The projectors of two points A and B in space are $Smm apart. a is 32mm in frontof ‘
VP and |8mm above HP and B is 25mm in (ront of the VP and 45mm above the HP.A |
third point C is 35mm from A and 60mm from B and is in the VP. Draw the projections of X ':’l: q.c:- =1 Y
the point C and measure its distance from the HP. [KU June 2013]. |
Solution. I
. (=1
Draw the plan and elevation of the line AB. With the point a as centre, 35mm radius, ¥ { =
draw an arc to cut the XY line at ¢ . With the point b as centre, 60mm radius, draw an arc
to cut the XY lineat c,. Fromc, and ¢, draw vertical lines. From a’ and b’ draw horizonts!
lines to get ¢," and c,’ on the lines from ¢, and c, respectively. Rotate the lines a'c,’ and | ! )
b'c,’ about a’ and b respectively to meet at point ¢'. From ¢’ draw a vertical line to £¢! _P_ a0 bq <
point c on XY linc. Join the pointsaand b with c. The length of line cc is the distance of Fig. 2.83. |

pomt C from HP.
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RS
rectangle of 4.8m x4 2m 1y,

Draw the plan of the floor of the room whichisa '
xmx 3 6m Lnepc !

olovanon of the wall is arectangle 4. . . ~ ‘
the ling jommg a pomnt at the boltom comer (P and apoint atthe top ”O'fmﬂ( h-peis Ui
o o this lime Rotate the line e about pto make it honzontal. pe; 1s honizontal and hengy
paan . rh] >

- "< the true distance between Pand €

nFig 2 83 theeley aliom gf

Example 2.43.

A room 6m X 4m
s¢low the calmg The swate
ond clevaton of the room showang the NUNES and find the
rrom the switch. [ KU May 2008 |

x 3m is fitted with an electne light at the centre ol the room |y,
h s at onz of the comers, | Sm above the floor Draw the plg,
shortest distance of the ligy

Solutton.
Driw the plan of the room which 1s.a revtangle of' sides 6m and 4m. The elevationof

- wall 1s a rectangle of sides 6m and 3m as shown in Fig. 2.84. Since the light i

wc

i b'c'
! o SVSIEPPN — —
' =
=
=
=
s
NI L B
| d-
‘ _ THK)
= -
= |
= i
|
| =
!
' | S |
a.pP - T
‘ i o 5
_ Wil b'q
Fig 253
e i o i e -

. -1 4 -l - - .

- comiter, mark the top view of the light 1 a1 the center of the bottom rectangle and e

tonof the hght 1 ata distunce of one metre below the line representing the ceiling
¢ HAothend  the swtch, ¢ - i i N "
.tk the plan of the switch. s at iy one of the comers of the bottom rectangle. Mark ¥
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clevation of the switch, 7. 1 Smzbove as shownm Fig 2 &4 Jom the pomnts I and <& Ton

the points 1 and © From | and 8 draw lines perpendrcular ta the line [ < and mark [oand S

suchthai IL s 2mend <« S 1 Sm Jom Land S The length ot L S s the distunce of heot
from the swrich
Example 2.44.

Two oranges on a tree are respectnvely | 8m and 3m above the ground and |
and 2.1m froma 0 3m thick wall. but on the opposite sides ot The distanee betweon the
oranges measured along the ground and parallel o the wall s 2 7o Determine the real
distance between the oranges [ CUSAT June 2010 |
Solution.

The distance of oranges from the wall are | dmand 2 T The dvstance ot th
oranges from the centre line of the wallare L3 -0 15 | dSmand 20 c 015
Draw a honzontal hine representing the centre line of the wall. Diaw two vertical ines i

-

[l \
!
o'

. o

-

= =

Z 2700 o

| hY L] Ly
!
N a |
_ [
'-;:' |
-

> ‘
|
|

2250

]

Fig 245

apart and locate points o, and o, 0, at 1.43m above the centre ine of wall i
2 95m below the centre line. Jom the potnts o and 0. This [ s the plan ot the i joi
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¢ the point 0, and locate the points o, and .

o/'1.8m ando,' Jm above the XY line. Join the poiats o/ and 0:"31hji l[::l: l:1e elt‘:\,';n.iml
of the line joining the oranges. Rotate the plan 0,0, ab'ou‘l o,tom: |edl' P eblO XY line
0,a=0,0,, is parallel to XY line and hence 0,2’ will b the f_eﬂ 1stance ?“Vcen the
oranges. To locate the point a', draw avertical line from the pointa, and a horizonta] |,

from o,". Join the points o,'anda’.

the oranges. Draw the XY line, justabov

Example 2.45.

The ends of three guy ropes
ground. The other ends of the ropes
distance between the first peg and the
the other two pegs are on the right side of
respectively. In the top view the beanngs o
S 40° E, for the first, second, and third ropes respec
inclinations of the ropes with the ground. [KU Dec. 2005].
Solution.

Draw the XY line and draw a vertical line 0,'0’ of lengt
elevation of the post. Locate the poins a’, b’ and ¢’ on XY line, a' at 10m towards lefiof

o/,b'and¢’, 15m and 20m towards right of o’ respectively.

’7 1T )

are tied 10 a vertical postata height of 20m above

are pegeed to the ground. In the front view t,
poleis 10m and is on the lefi side of the pole whil:
the pole and are 15m and 20m from the pole
fthe ropes appear as S 45° W, N 30°E, ang
tively. Find the true lengths and

h 20m, representing the

v /8. o v

Ao 1000015000 Y ¢ BIC
20000 _
b

Fig. 286 ‘c
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Join the points a', b’ and ¢ with o’. These Iines are the elevation of the guy ropes. Locate
the point o at a convenient distance below the XY line. Draw the lines oa, ob and oc as
shown in Fig. 2.86. Rotate the lines 0a, ob and oc abouto, to make these lines parallel to
XY line. The lengths of the corresponding clevation lines, shownin F ig. 2.86, are the rue
length of the ropes and the inclmation of these lines with horizontal are the true incfination of
the ropes with the ground.

Example 2.46

An electric lamp is hung vertically from the center of the flat roofofaroom (5Smx 3m
and height 6m) at a height of 4m above the floor. Find graphically the distance berween the
]lamp and any one of the floor comers.

Solution

Draw the plan of the room at a convinient distance below XY line. Itis a square of side
5m. The clevation ol the room fs a rectangle of width 5m and height 6m. Since the light is
at the center of the roof, mark the plan of light /at the center of the plan. Mark the elevation
of the light 7, 4m above XY line. Mark the plan of comerc at one of the corners in the plan
and elevation of comer C, ¢’ in one of the bottom corners in the elevation. Join /' and ¢’ to
get the elevation and join / and c to get the plan of the distance between the lightand a
comner at the floor. Obiain the true distance LC as shown in Fig. 2.87

L

A }J \C

6m

Sm
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2.8 Additional problems with solutions.

Problems of type 1. ,
) _— (Te {as are given.
To draw the plan and elevation ofa line when different da g

To draw the plan and elevation of a line, minimum five dzjm ufifquuffﬂd- ;l'hese qala
may be distances of some points in the lin¢ from HPand VT flfﬁif‘“LE Cl“‘CC“ end PTO_!GC.
lors:. length of plan of the line, length ofelevation of the lme. mclu}al!on ol P_]ﬂn ofthe lig,
inclination of elevation of the line, distance o[ HT from VP, distance of VT from Hp

distance between the traces etc.
Points to be remembered

»  Plan and elevation of a point arc on the sam
*  When a point is above HP, its elevation will be above XY line.

*  Whenapoint is below HP its clevation will be below XY line.

*  When a point is on HP, its elevation will be on XY line.

*  When a point is behind VP, its plan will be above XY line.

*  Whena point is in front of VP, its plan will be below XY line.

*  When a point is on VP, its plan will be on XY line.

*  Since horizontal trace is a point on HP, its elevation ht’ will be on XY line.

*  Since vertical trace is a point on VP, its plan vt will be on XY line.

e line drawn perpendicular to XY line,

* I’ and vt are always on XY line.
Position of’ v’ will be eitherin the elevation of a line or i the extension of elevation of

aline.

*  Position of ht will be either in the plan of a line or in the extension of plan of a line.

% When a line AB is inclined to both HP and VP, its plan points, a,b,ht and vt are
collinear.

#  Similarly its elevation points a', b', ht" and vi' are collinear.

*  When the distance berween the end projectors are given, then draw these projectors
al the given distance apart and then proceed.

*  When the distance between the end projectors and the distance between the (races
are given, then draw two lines perpendicwar to XY line at the given distance betweed
the traces and then proceed.

Probelm 2.1.
The distance between the end projectors of a line AB is 40mm. The end A is 10mm

above HP and 20mm infront of VP. The end B is | Srm below HP and 25 mm behind VP
Draw the plan and elevation of the line.
Given datas.

1 .Distance between end projeclors.

Chapler 2
2. Position ofa’ 3.Positionofa 4.Positionofb’ 5.Position ofb

Solution

1. Draw the XY line
2. Draw two lines perpendicularto XY line at the given distance of40mm apart.

3. Locate a’ 10mm above XY line and a 20mm below XY line.
4. Locate b’ 15mm below XY line and b 25mm above XY line.
5. Jointn’ and b’ get the elevation of line AB

6. Join a and b to get the plan of line AB.

0

Fig. 2 88

Problem 2.2.
The distance between end projectors of a line AB is 45mm. The end A is 10mm above
HPand 15mm in front of VP. The length of elevation is 50mm and the plan is inclined at 20°
with horizontal. Draw the projections of the line when the line AB is in the first quadrant.

Given dalas
1.Distance between end projectors.
2.Position of a'
3.Position of a
4.Length of elevaton a’b’
5.Inclination of plan ab

Solution

1. Draw the XY line. .
2.Draw two lines perpendicular to XY line at the given distance of 45mm apart.

3. Locate a' 10mrn above XY line anda 1 5mm below XY line.
4. With a’ as centre, radius S0mm, draw an arc to cut the other projctor at b’
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5. Joina'and b’
G.HMdEmmaM'aﬁmir.chned&llﬂ’
7. Join points a and b.

with borizonzz! to get point b, below XY b

Fig 289

Problem 23.
The distance between end projectors of a line AB is 45mm. The end A is 10mm above

HP and 1 Smm infrom of VP. The length of elevation is 50mm and the plan is inclined 2t 3/
with horizontal. Draw the projections of the line when the end B is in the second quadrart
Grven datas

1.Distance between end projectors.

2.Position of 2’

3.Position of a

4 Length of elevaion a'd’

5.Inclmation of plan ab
Solution
l. Draw the XY line.
2. Draw two lines perpendicular to XY line at the given distance of 45mm apart.
3. Locatea’ 10mm above XY lineand a 1Smmbelow XY line.
4. Wiih a’ as centre, radius 50mm, draw an arc 1o cut the other projctor at b’
5.Joina’'and b’

273
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6. From a draw a line inclined at 30° with horizomtal to get point b, above XY line.

7. Join pointsaand b.

Fg 290
Problem 2.4.

The end A of a line AB isinﬂleﬁrSIquadmla.ndlheothcrendBisinthcsecond
quadrant. The end A is 10mm from HP and 1 5mm from VP. The length of elevation is
50mm and it is inclined at 30° with horizontal. Draw the projections of line AB when the
plan is inclined at 35° with horizontal
Given datas

1. Position of 2’

2. Position of a

3. Length of elevation a'b’

4. Inclination of elevation 2'b’

5. Inclination of plan ab '

Solufion

1. Draw the XY line.
2. Draw a projector and locate a’ [0mm above XY line and a 15mm below XY Time.

3. From a’ draw the line a'b’ of length 50mm and inclined at 30° with horizontal.

4. From b’ draw a line perpendicular to XY line.
5. From the point a draw a line inclined a1 35° with horizontal to get point babove XY line

and below b".
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Problem 2.5.

The end A of 2 line AB is 10mm below HPand 15
is 25mm above HP and 10mm behind VP. Draw the projections of the
of elevarion is 60mm.

Given datas
1. Position ofa’ 2. Positionofa
3 Distance of b’ from XY line 4. Distance of b from XY line
5. Length of elevation a'd’

Soludon

mm in front of VP. The other endB
line when the length

[
~J
un
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1. Draw the XY line.

2. Draw a projectorand locate a’ 10mm below XY

3. Draw a horizonal line 25mm above XY line. The point b’ is an this linc.

4. With a’ as centre, radius 60mm draw an arc (o locate the point b’

5. From b’ draw a line perpendicular to XY line.

6. Locate point b on this line, 10mm above XY line.

7. Join the points a’ and b’ to get the elevation of the line and joina and b to get the plan
of the line.

Problem 2.6.

The mid point M of a line AB w
25mm in front of VP. The length of elevation is 5
tal. The plan s inclined at 40° with horizontal. Draw the p
the end A is nearer to HP and the end B 1s nearer to VP.
Given datas [

| Position of m’

2_Positionof m

3 Inclin ation of elevation a'b’

4 Length of elevation a'b’

5.Inclination of plan ab
Solution

line and a 1 35mm below XY line.

hich is in the first quadrant is 20mm above HPand
Omm which is inclined a1 30° with horizon-
|an and elevation of the line when

Fig.2.93

1. Draw the XY line.

2. Draw a projector and locatem

3. Through m’ draw a line incline
m'b’= 25mm. Since A is nearer to HP, the line a'b’

pearer to XY line.

* 20mm above XY and m 25mm below XY line.
d at 30" with horizontal and locate nl‘bl'such thatm'a'=
should be drawn such thata'is
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4. Draw projectors from a’ and b’
5. Through m draw a line inclined at 40°
b. Since B is nearer to VP, the line ab should be drawn

XY line.
Problem 2.7.

The end P of a line PQ is in the third quadrant
point M of PQ is 10mm above HPand is on VP.The
inclined at 45° with horizontal. The plan of the line P
Draw the projections of the line PQ.

Given datas
1.Position of m’
2.Position of m
3.Inclination of elevation p'q’
4.Length of elevation p'q’
5.Inclination of plan pq.
Soluton
1. Draw the XY line.
2. Draw a projector and locate m' 10mm above XY line and m on XY line.
3. Through m’ draw a line inclined at 45° with horizontal and mark p’ and q’ such that
m'p'’=m'q'=25mm. This lineshouldbe drawn such that the end p' is below XY line.
4, Draw projectors from p’ and ¢’
5. Through m draw a line inclined at 30° with horizonial to intersect the projectors at pand
g. Since the point P is in the third quadrant, the line pq should be drawn such that the

end p is above XY line.

with horizontal to intersect the Projectors ata gy
such that theend b is nearery,

and Q s in the first quardrant. The mj
IEI]gT.h OfClEijOﬂ 1s SOmm a-nduh
Qis inclined at 30° with horizongy
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Problem 2.8.

The length of elevation of a line AB is 50mm and it is mclined at 30° with horizontal. The
plan is inclined at 20° with horizontal and the horizontal trace of the line is 10mm in front of
VP. Draw the projections when the end A is 10mm above HP.

Given dalas

1.Position of a’

2 Inclination of elevation a'b’

3 Length of elevation a'b’

4 Inclination of plan ab.

5.Position of horizontal trace ht.

Solution

1. Draw the XY line.

2, Draw a projector and locate 2’ 10mm above XY line.

1. Draw the line ab'of length 50mm, inclined at 30° with horizontal.

4. From b, draw the projector.

5. Extend the elevation a'b’ to get ht'on XY line

6. Locate ht 10mm below ht’

7. From ht draw a line inclined at 20° with horizontal to intersect the projectors from a’ and

b’'ataandb.

Fig.2.95
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Problem 2.9

The end Aofa ime AB is | 5mm sbove HP azd [fmm @ T
s &0uzm 2 7 15 imclimed @ 30° with horizomal. The vertical ece of theline is 165,y
abo e HP. Drzw the projections of the e AB-
Govandatzs

[. Posinon of &'

2 Posmon ofa

3. Inclmation of plan zb. B

<. Leazth of plzn_ ab

3. Posmuon of vt
Soindon
|. Draw e XY line
2. Draw 2 projector and locazz 2 1 5mm above XY line and a [0mm below XY line
3. Draw line b of length +0mm inclined at 3(° with horizontal
4. Extend the lim= ab to gervt on XY line, and locate v” 10mm above vt
5 Joip v’ znd @’ and exaend it to mtersect the projector from bat b’

from: of VP. The lengih Of bl

| b |
1
|
|

Fig. 296

Problem 2.10.
The distance between the maces of u line AB measured parallel to XY fine is S3mum. The
horizontal trace is 20mm in front of VP and the vertjca] trace is 25mim above HP. Ti¢
distance between the end projectors is 35mm Draw

the projections when the end 15
Smm above HP. )

Chapter 2 27

Grven datas
1. Disiznce berween the traces
2. Posinon of horizontal trace bt
3. Position of wertical trace vv’
. Distance of a° from XY Ime
. Distance between ead projecors
Solution
Dmw the XY Ime.
Draw two projectors at the grven distance of 3mm apart
Locate ht. 20mm below XY ling and ht' on XY [me
Locate vt', 23mm above XY Ime vt an XY lme.
Join ht' and vv
Join htand vt
Locate a’ on the lme joining ht' and vi", Smm above XY lme
Locate a on the [ine joining ht and vt, just below a’
Draw the projector containing b’ and b at a distance 35mm from the projectar con-
taining a’ and a.

=

n

000 N O L kL |9

|
|
ht” i |
X i | v .Y ‘
< |
t | :
L<&’
38
|
Fig 297

Problem 2.11.

The distance between end projectors ofa lme AB is 55mm and that berween the races
measured parallel to XY linc is 35mm. The horizontal wace of the line is 1 5mm in front of
VP and the vertical trace is 20mm above HP. Draw the projections of the line when Ure

end A is 5Smm below HP.
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Given dalas
| Distance between the traces

2. Position of horizontal trace ht

3. Position of vertical trace vt'

4. Distance of 2’ from XY line

5. Distance between end projectors.
Solution
|. Draw the XY line
2. Draw two projectors, 35mm aparl
_Locate ht 15mm below XY line and ht' on XY line.
Locate vt’ 20mm above XY line and vton XY line
_Join ht' gnd vt'

. Join htand vt
7. Extend the line joining ht’ and vt' and locate a’ on this line, Smm below XY line.

8. Through a' draw a vertical line and locatea on the line ofextension of line joining htandy
9. Draw a projector 55mm away from the line joining 2’ anda.

10. Extend the line joining htand vi to locate b'.

11. Extend the line joining ht and vt to locate b.

h L ot

n

[
|
|

|
|
|
|

| — B

Fig.2 98
Problem 2.12.
The distance between the traces ofa line is 20mm :
. ) ) The honizonts i behind
VP and the vertical trace is Smm above HP, The il al(;nll;l trace is lOrnllc; .
above HP. Draw the projections of the |ine. nd'Bare 1 0mm.an
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Givendalas

|. Distance between the traces

2. Position of horizontal trace ht

3. Position of vertical trace vt'

4. Distance of a’ from XY linc

5. Distance of b’ from XY line
Solution
Draw the XY line.
Draw two projectors 20mm apart
Locate ht, 10mm above XY live and ht' on XY line
Locate vt’ Smm above XY line and vron XY line
Join ht’ and vt’ and exiend it
Join ht and vt and extend it
Locatea' 10mm above XY line and b’

ht’ and vt’
8. Locale a and b on the line of extension of htand w1,

20mm above XY line on the line of extension of

N s e -

bf
|
ht a =
p— " ~l
I el |
| | <] al | 1
X 'l 20 v~ | ‘ Y
I 1 |
“ |
b
Fig, 299

Problem 2.13.

Theend A ofa linc
is on VP. The length of elevation is 50mm. Draw the projections o

horizontal trace of the line is 1 5mm behind VP.

Given datas
[. Position of a’'

AB is 10mm below HP and the other end B is | Smm above HP and
fthe line when the
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5 Position of horizontal trace ht « \Vhen the lines a’b’ and ab are the elevation and plan of a line AB then,
3. Position of b’ , a'A is the distance of a from XY line.
4. Length of elevation a'b’ b'B is the distance of b from XY line.
5. Position of b aA is the distance of 2’ from XY line.
Solution bB is the distance of b’ from XY line. ‘
|. Draw the XY line. ) * Point ofintersection of exiension of lines a'b’ and AB is the elevation vt ' of the VT of
ate a' 10mm below XY Iine. the line. (vtison XY line)

2. Drow a projecior and loc

L is line.
3. Draw a horizontal line 1 5mm above XY lin, b' will be on s » Theangle between the lines a'b’ and AB is the true inclination of the line with VP,

4. With o' as centre, SOmm radius draw anarc (0 locate point b * Point ofintersection of lines ab and AB or point of intersection of extension of the lines
aband ABisthe plan htof the horinzontal trace of the line.(ht' is on XY line)

5 Locate bon XY line, below b’
6.Join a’ and b’ to intersect the XY line and ht' |l ety et e e

7. Locate hi, 15mm above ht’ Problem 2.14
The distance berween end projectors of a line AB is 45mm. The end A is |0mm

above HP and 15mm in front of VP. The length of elevation is 50mm and the plan i3
inclined at 20° with horizontal. The line AB is in the first quadrant. Draw the projections of
the line and obtain its true length and true inclination with HP and VP.

8 Join b and ht and extend it . o
9 From a' draw a vertical line to locate aon the line of extension of points band ht.

Solution.
|. Draw (he projections of the line AB. [Refer problem 2.2]
2. Froma' and b', draw lines perpendicular ro the line a’b’ in the same direction.

B

Fig. 2.100

Problems of type 2
To find the true length and true inclination of a line, using trapezium mcthod.

Points to be remembered
= Afier drawing the plan and elevation of a line, the lines perpendicular to the elevatian,
from its end points, are to be drawn in the same direction when the end points of the f
plan are on the same side of XY line. If the end points of plan are on opposite sidesof % ,
XY line, the perpendicular from the end points of elevation should be drawn in opposit A
directions. )
*  The lines perpendicular to the plan, from ils end points are to be drawn in the sam¢ vt
direction when the end points of elevation of the line are in the same side of XY liné and
the perpendiculars from the end points of plan are to be drawn in opposite direction Tig.2.101
when the end points of elevation of the line are in the opposite sides of XY line. \ N
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A is the distance ofa from XY Lineand b’ B js e

3. Locate points A and B such thata length of the line.

distance of b from XY line. Join A and B.ABis the uue
4. Extend ABanda'’b’ to intersect at vt . ) )
5. Theangle berween AB and a'b’ is the tue inclination of t.he line with VP, '
6. From the pomts aand b draw lines perpendicular to the line .ab, Locate points Aandp
such that aA is the distance of 2’ from XY line and bB is the distance of b’ rom XY lipe

Join the poinis A and B.
7. Extend the lincs AB and ab to intersect atht. '
8. The angle between AB and ab is the true inclination of the lin

Problem 2.15 ) _
The distance between end projectors of a line AB is 45mum. The end Ais 10mn

above HP and 15mm in Gront of VP, The length of elevation is S0mm and the planjs
inclined at 30° with horizontal. Draw the projections of the line and find its true length and
true inclination with HP and VP.

Solation.
I. Draw the projections of the linc [Refer problem 2.3]
2. From a’ and b’ draw lines perpendicular to the elevation a’d’ in opposite dircctions (2

and b are on opposite sides of XY line)

e with HP,

3. Mark points A and B such thata’ A is the distunce of a from XY line and b'B is 0
distance of b from XY line.
4, Jointhe points Aand B

From points a and b draw lines perpendicular (o the plan ab in the same direction (o
and b’ are on the same side of XY line)

w
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6. Mark points A and B such that aA is the distance of a' from XY line and bB is the
distancc ofb’ from XY line.
7. Join the points Aand B
AB is the true length of the line. Angle between the lines n'b’ and AB s the true
inclination of the line with VP and angle betwcen ab and AB is the true inclimation of the line
with FIP.

Problem 2.16
The ends of a line AB are 50mm and 20mm above HP. The length of elevation 1s

70mm and its VT is 10mm above HP. The line is inclined at40° to VP. Find its true length
and true inclination with HP. Also locate its traces.

Given datas
1. Distance from a’ from XY line, 2. Distance from b'l from XY lime

3. Length of'elevation a'b’, 4. Position of vt’
5. Inolination of Ime with VP,
Solution.
1. Draw the XY line.
2. Draw a projector and lacate a’ 50mm above XY line.
3. Draw a horizontal line 20mm above XY line. The point b’ is on this line.

|
|
|
|
|

p Fig. 2,103
4. Locate the point b’ by drawing an arc with a’ as center and radius 70mm.
5. Extend the line a'b’ and mark vt on it, 10mm above XY line.
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with the a'd’ line.

r i 1 Ines 4 °
' From vt’ draw a line inclined at 40 ca'b'and locate Aand B,

From a' and b’ draw lines perpendicularto the liv

Join the points Aand B

Locate pointa such that the distance 0

10. Locate point b such that the distance of b

11. Join the pointsaand b

12. From a and b, draw lines perpendicular o the line ab. .

13. Mark points A and B such thataAis the distance of o’ from XY line (50mm) and b
the distance ofb' from XY line (20mm)

14. Join the points Aand B

15. Extend the lines AB and ab to intersect atht. The angle between AB and ab is the try

inclination of the line with HP

Problem 2.17
The distance between end projectors of a line AB is 40mm. The end Ais 10mn

above HPand is in front of VP. The end B is 25mm above HP. The vertical trace of the line
is 20rmm above HP and the line AB is inclined at 30° with VP. Draw the projections of the
line and find its true length and true inclination with HP.
Grven datas

1. Distance benween end projectors

2. Positonofa’

3. Positon of b’

4. Position of v’

3. Inclination of line with VP

{a from XY line is the distance a’A.
from xy line is the distance b'B.

Solution

1. Draw the XY line

2. Draw rwo projectors at 40mun apart

3. Locatea’ 10mm above XY line and b’ 25mm above XY line.
4. Jointhe pointsa’ and b’

Locate the vi' on a'b’ line, 20mm above XY line

Througb vt' draw a line inclined at 30° with 'y’ line.

Locate the points Aand B by drawing lines perpendicularto the line a'b’ from &' andb’
Locate point abelow XY line such that its distance from XY line is a' A

Locate point b above XY line (perpendiculars from a‘ and b are in opposite direc-
tions) such that its distance from XY line is b'B

10. Join the pointsa and b

© oSN b
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11. Fromaandb, draw lines perpendicular to the line a and b and locate points A and B
such that aA is the distance of a’ from XY line (10mm) and bB is the distance of'b’
from XY line (25mm).

12. Jointhe points Aand B

13. Extend the lines AB and ab to intersect at ht.

[4. Measure the angle between AB and ab which is the true mclination of the line with FIP,

M

Fig, 2.104
Problem 2.18
The distance between end projectors of a line AB is 40mm. The end A is Smm

above HP and the end B'is 1 5mm above HP. The vertical trace of the line 1s 20mm above
HP and the line AB is inclined at 20° with VP. Draw the projections of the line and find its
true length and true inclination with HP.
Given datas

1. Distance between end projectors

2. Position of 2’

3. Position of b’

4. Position of vt'

5. Inclination of line with VP
Solution
1. Draw the XY line

2. Draw two projectors, 40mm apart.
3. Locatea’' Smm above XY lineand b' 15mm above XY line.
4. Join the points a' and b’
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: (Y line
Extend the linc a'b’ and locate vt' on it, 20mm .abovc XY
From vt', draw a line inclined at 20° with u'l:') line.
Locate points Aand B by drawing perpendiculars to
Join the points Aand B " ‘ '
Locate points a and b such Unat the distance of a from XY linc is the distance a'A gpq
distance of b from XY line is the distance b'D

N

the linea’b’ froma' and by

L=l R B =]

A
!\\B___‘ W’
\ 20—
\ \—
\ —
B |
X 0 b Y
\.
al :
= A

Fig. 2.105

10. Join the pointsaand b

I1. Fromaandb,draw lines perpendicular (o the line ab,

12. Locate points Aand B such that aA is the distance of o' from XY line (Smm)andbB
is the distance of b’ from XY line (15mm)

13. Join the points Aand B

14. Extend the lines ab and AB 1o intersect at i

15. Measure the angle between the lines AB and ab, which is the true inclination of the
line with HP,

Problem 2.19

The distance between end projectors of a hne AB is 45mm. The end A is 10mmit
front of VP and is above HP. The end B1s 25 mm in front of VP. The AB is inclined ot 25

with HP. Draw the projections of the line and find (s trye length and true inclination wilh
VP when the horizontal trace of the line is Smm in frop; of VP,
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Qiven datas

1. Distance between end projectors
2. Position of a

3. Position of b

4. Distance of hit from XY line

5. Inclination of line with HP,

Solution

10.

11.

Draw the XY line.

Draw two projectors at 45mm apart.

Locate a |0mm below XY line and b 25mm below XY line.

Join the pointsaand b

Extend the linc ba and mark ht 5mm below XY line.

From ht, draw a line inclined at 20° with plan ab

Locate Aand B on this line by drawing perpendicular to line ab from its end pointsaand b

Locate a’ and b’ such that'the distance of a’ from XY line the distance aA and the
distance of b’ from XY line is the distance bB.

Jointhe points Aand B
Extond the lines a’b’ and AB to intersecl at vt!

Measure the angle between the lines AB and a'b’ which is the true inclination of the
line AB with VP,

Fig. 2.106 B
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Problem 2.20
The end A of a line AB is | 0mmiin fr

is 25mm in front of VP, The length of plan i
20mm in front of VP and the linc AB 15 inclined
line and find its true length and tue inclination with VP
Given datns

I, Position of a

2. Distance of b from XY line

3. Length of plan, ab

4. Distance ofht from XY line

5. Inclination of line with HP,
Solution
I. Draw the XY line
2, Draw a projector and locate point a [0mm below XY linc,
3. Draw a horizontal line 25mm below XY line, Point b is on this line.
4. With a as center, radlus 50mm draw an orc to locate pointb
5. Join the pointsnand b

ontof VPand isabove HP. Theotherend
s 50mm. The horizontal trace of the line jy
ot 30° with HP. Draw the projections of

vt/

Fig. 2,107

6. Locate ht on ab, 20mm below XY line,

7. Through ht, draw a line inclined at 30° with ab line, The points A and B arc on (his line:

Chapler 2 291

8. From points a and b, draw lines perpendicular to the line ab to get points A and B
9. Join the points A und B
10. Locale o’ above XY line such thatits distance from XY linc is nA.
I1. Locate b’ below XY line (perpendicular lines from a and b are in opposite direction)
such that its distance from XY line is bB.
[ 2. Join the points o’ and b’
13, From a’ and b’ draw lines perpendicular to the line a'b’
14, Locate points A and B such that a' A is the distance of a from XY line (10mm) and b'B
is the distance ofb from XY linc (25mm)
15. Jain the poinis A ond B
16. Extend the lincs AB and a'b’ to meet at vt
17. Measure the angle between AB and a'b’, which is the true inclination of the line AB
with VP,
Problem 2.21
The distance between end projectors of a line AB is 40mm. The end A is below
HPand 10mm in front of VP, The end B is 20mm behind VP. The vertical trace of the line
is 1 5mm below HP and the linc is inclined al 25" with HP. The end B is nearerto HP. Deaw
the projections of the line and find its true length and true inclination with VP.
Given datas
1. Distance between end projectors
2, Position of a
3. Position of b
4, Distance of vt’ from XY linc
. Inclination of line with HP,
Solution
Draw the XY line.
Draw projectors al 40mm apart
Locate a 10mm below XY line and b 20mm above XY linc.
Join the points a and b to intersect the XY lineat vL.
Locate vt' 20mm below vt
6. From vi, draw a line perpendicular to the line ab and locate a point on this hne, 25mm
from vt nnd through this point draw a linc inclined at 25 with ab lin¢. Polnts A and B

n

R S

arc on this line,
7. From points a and b draw lines perpendicular to the line ab to get points A and B
Locate pointy’ below XY lineand b'above XY line such that the distance of o from

x>
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XY line is aA and the distance of b’ from XY linc1s bB.

9. Jointhe points Aand B
10. Measure the angle between a’b’and AB W

VP. _
ht

hich s the tru¢ inclination of the line wi

Fig. 2.108

Problem 222
The end P of a line PQ is 10mm above HP and is in front of VP. The length of

elevation is S0mm and it is inclined 20° with horizontal. The horizontal trace of the line s
20mm in front of VP and the line PQ is inclined at 25° with VP. Draw the projections of he
line and find its true length and true inclination with HP when the end Q is in the second
quadrant.
Given datas

]. Positionofp’

2. Inclination of p'q’

3. Lengthofp'q’

4. Distance of ht from XY line

5. Inclination of line with VP,

Solution

|. Drawthe XY line

2. Draw aprojector and locate p' 10mm above XY line.

3. Drawihelinep'q’ of length 50mm and nclined nt 20° wiih horizonlal.
4. Extend the line q'p’ to intersect the XY lineat h

Locate ht 30mm below ht’

wn
N
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6 Fromht'. draw a lin perpendicular to p'q” line and on it mark a point J0mm from ht'
and from this point draw a line inclined at 25° with the line p'q’. Pand Q arc on this

lme. —— SR
|
I -
| <\
[
| e -
A1
N e
0 =
23— Q
2 p‘ 20
T |
| =
| . DU, | | '
| = -
x Vi _ .
a8 p :

Fig 2100

7. Fromp'and q', draw lines perpendicular o p'g line to get the points Pand Q

8. Join the points P and Q.

9. Locate pointqabove XY line (Q s in the second quadrant) such that its distance from
XY lineisq'Q

10. Locate p below XY line (perpendiculars (rom pand q" arc in opposite direcnon) such
that the distance of p from XY line is p'P

11. Join the points pand q

12. From pand q draw lines perpendicular to the Ime pq. Pornts P and

13. Locate P and Q such that pP1s the distance obp’ from XY hne and gQ s the distance
ofq’ from XY line.

4. Join the points Pand Q
I5. Extend the lines pq and PQ to meetatht

Problem 2.23
The distance between end projectors
line ts 35mm. The honzontl trace is 1 3mm in front of VP

Q are on this line

ofaline AB is $3mim and that between the

traces measured parallel XY

and the vertical truce 15 20mm above
and VP, when the end Aas Smm below HP

HP Draw the projectons of the ine and tindats frue

length and true inclination with HP



2.94 Chapter)

Given datas
1. Distance between races
2 Distance between end projectors
3. Distance ofht from XY line
4. Distance of vi" from XY line
5. Distance of 2’ from XY line
Solution
1. Draw the projections of the linea
2 Froma andb', draw lines perpendicu
3. Locate points A and B such thata’ A1s
distance of b from XY line.
4. Join thepoints Aand B. The point of intersec
berween a’b’ and AB is the true inclination of the line with VP,
_ From aand b, draw lines perpendicular to line ab in opposite directions.
6. Locatz Aand B such that aA is the distance of @ from XY line and bB is the distancef
b’ from XY line.
7. Join the points A and B. The po
zngle berweenaband AB 1s the true inclination with HP,

b’ and ab [Refer problem 2.11]
lartolinead’, in opposite directions.
the distance of a from XY line and b'Bis e

tion of lines a'b’ and AB is vt and the angle

L

int of intersection of the lines aband AB is ht and th:

Fiz 2110
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Problem 2.24
The distance between end projectors of a line AB is 80mm. The endAis 20mm

above HP and is in front of VP. The end B is 50mm above HP and is behind VP. The
horizontal trace of the line is 40mm in front of VP. The line AB is inclined at 20° with VP.
Draw its projections and find its true inclination with HP
Given dalas

| Distance between end projectors

2. Position of a’

3. Distance of b’ from XY line

4. Position of ht

5. Inclination of line AB with VP,

Solution

|. Drawthe XY line

2. Draw two projectors at 80mm apart

3. Locatea 20mm above XY line and b’ 50mm above XY line.

4. Jointhe pointsa’and b’

5. Extend the line ba’ to get ht’ on XY line and locate ht 40mm below hr'
6. Drawa line perpendicularto ht'd’ line, from ht'

2

bl
) =1
25°
N S ‘fzs/b |
\\ M/‘ B;
] . ' v i

/// iﬁ

A

f/

Fig 2111

7. Locatea point on this line, 40mm from ht and through this point draw a line parallel

to ht'b’ line.
8 From the located point draw a line inclined at
at vt’. Aand B are on this line
9. Froma'and b’,draw lines pe

257 with ht'b’ line to intersect a’b’ lioe

rpendicular to the line a'b’ and locate points A and B
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from XY Im< is v distance g’y
B. The point 3 should be locang

2 9%

1€ R T d‘_.d,_m-col'n
10 Lovate pomats @ and b such that O mcdist:m\-\'b

the distance of b from XY hoe 18 ‘ XY line.
'b-:le\ XV line and the point b should b locared 3BT
11. Jompomisaand b - e pointsa spdband lU‘-‘:ih:Aq

12, Drow lmes prm-mdnc:ﬂumlhelmcc
B such that aA = 20mm and bB = S0mm

13, Joinpoins Aand B

14 Extend the hines ab and AB tomest at bt —

15 M\leasure the angle betwzen AD amd ab which =W Tus I~

blem 225 e - ,
o u’.}hc disiance berween the end projectors ofalime AB 5 SOmm. The end A

_ ‘ = p‘mﬂmasﬂmmﬁuﬂlﬂr\rﬂmt\m@m—ed
fr: ;;kH: ﬂ‘ifﬁfﬁ?:f; the line 1s inclined a1 207 witd HP. Draw the projechans of
the line AB.

Given dawms
[. Distance betw e=n end projectors
2. Posinonot 3
3. Posiaon of b
4 Inclimztion of the line AB with HP,
Solatien
. Drawthe XY lme
2 Draw two projeciars at a distance S0mum asart

of the ime AB with i

bt
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3. Lecate the points a and band join them

4. Lecatethe pointvien XY line and v’ 40mm above XY line.

n

Draw a line perpendicular to the line ab from the point vtand locate a pointcon i
such that vt - c=40mm
6. Through the point ¢, draw a line inclimed at 20° with the linc ab. A and B are on this
L
7. Draw lines perpendicular to the line ab from a and b to locate points Aand B and join
the pointsAand B
Extend the linesab and AB to intersect at ht
Locate 3’ and b' both above XY line such that the distances of o and b’ from XY line
arc aA and bB respectuvely, and join 3’ and b’
10. Draw hnes perpendicular to the line a'b’ from a’ and b’ and locare A and B such that
a'Ans the distance of a from XY line and b'B is the distwnce of b from XY line.
11. Jointhe points A and B to intersect a'b’ line ar vt
12 Measure the angle berween a'b’ and AB which is the true inclination of line AB with
VP,
Problem 226
Find graphically the length of the largest red that can be kept inside a holiow
~uboid (recrangular pnsm) of 60mm x <0mm x 30mumn
. Draw the XY line
Draw the elevanon of the room which is a rectangle of sides e0nm x 30mm
3. Jomn the poins d' and @ which is the elevaten of red DQ

o

I
-

Q

i s 1
/




SN

r2
o
oo

Draw the plan which is a rectangle of sides 60mm X A

Join the points d and q which is the plan ofrdDQ At

Draw lines perpendicular to the line d'q’ from its end points d i}l‘l’ q '

Mark points D and Q such that d'D is the distance of d from XY lincand q'Q i8 the

distance of' @ from XY line. .
(he length of the largest rod which canbe

8. Join the points D and Q. Length of DQ1s
keptinside the hollow rectangular prism.
Problem 2.27

Draw its Projections when the inclination of elevation and pla
tively. Also find the true length and true inclinations of (

5 20mm above HP and 30mm in front of Vp
nare 45°and 30° respec.
he line with HP and VP,

The end A ofaline AB 100mm long i

Solution
1. Draw the XY line

2. Draw a projector and locate a
3. Draw lines from a'and b inclined a 45" and J0WIR RO

' 20mm above XY line and a 30mm below XY line
with horizontal respectively,

1]
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4 me A projector atany position and locate p'andp Lines a’p’ and ap are the eleva-
tion and' plan olfu lne AP. where Pis o point on the line AB of length 100mm
F'rom a’and p’. draw lines perpendicular to the line a'p' and locate A and P such that
" ﬂjo';\n',s\‘::dd[l’smr‘\jc‘e from a from XY line and p'P is the distance of p from XY line
7 ) and extend it and locate pownt B on it such that AB = 160mm. Extend the
linea'p”and from B draw a line parallel o p'P to get b’ Draw a vertical ine from b’ 1o
get pointb on the extension of line ap )
Problems of type 3

5.

|.'Tc(:::'md the true length and true inclination of a line with HP and VP, using Ime rotation
method.

Points to be remembered

* When the elevation of a line shows the tmue length ol line at true inchination with HP,
the plan will be parallel to XY line,

* The final length of plan ofa line will be the distance length line in elevation.

* Whenthe plan ofa line is parallel to XY line, the corresponding elevation will be the
truc length of the line and its inclination will be the true inclination of the line wath HP,

* When the plan of a line shows the true length of a line at true inclination with VP, the
clevation will be parallel to XY line.

* The final length of elevation of a line will be the distance between the end projectors of
atrue length line in plan.

* When the elevation of a line is parallel to XY line the comresponding plan will be the true
length of the line and its ionclination will be the true inclination of the line with VP ()

* When the locus of projection of a point in one of the reference plane is an arc, then the
locus of projection of the same point in the other reference plane will be a line parallel
to XY line. ie, when the locus of pointa is an arc then the locus of a will be a line paralie]
to XY line and vice versa.

*  The locus which is parallel to X [ine always passes through the end point of true length line

Problem 2.28

The end A of a line AB 40mm long and inclined at 35" with HPand 40" with VP 1s
10mm above HP and 15mm in frontof VP, Draw its projections

Given datas
1. Position of @’
2. Positionof a
3. True lengthof line AB
4. True inclination with HP,
5. True inclination with VP
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Solution

1. Draw the XY line

2. Draw a projector and locate a' |0mma
3 Draw the linca'b,’ of length 40mm, incl
4, Fromb'drawa honizontal line. The point b’

bove XY line anda 1Smm below XY line,

med at 15" with horizontal
will be on this line.

Fig. 2.115

5. Draw ab, line parallel to XY line (a'b' is the true length) ab, is the final length of planab
6. Draw the line b, of length 40mm, inclined at 40° with horizontal.

7. From b. draw a horizontal line. The point b is on this line.

8. With point a as center, radius ab, draw an arc (o locate the point b

9.Join points a and b

10. From b, draw & vertical line to locale b’

11 Join the points a’ and b’

Chapicr =

pProblem 2.29
Draw the projections of the line AR of length 80mm inchined at 30° with HP and

459 with VP. A point C on AB is 30mm from A s at a distance of 35mm abave HPand
40mm in front of VP The end A 1s nearer to both HP and VI compared (o end B
Given datas
1. Truc length of AB
2. Inclination of the line with HP,
3. Inclination of line wath VP,
4. Position of pomt C inthe inc AB
5. Positionof ¢’
6. Positionof ¢
Solution

. Draw the XY lin¢
Draw a projector and locate ¢’ 35mm above XY line and ¢ 40mm below XY line

Through ¢’, draw the line a,'b," of length 80mm and inclined at 3P with horzontal such
thatc'a," =30mmand ¢'b’ = 50mm

4. Fromaand b/’ draw horizontal lines. a’ and b’ are on these lines respectively

5. Through ¢, draw a horizontal line and locate a and b, below a1, " und b/’

o=




Chaptery

2102 )
pbmmmdmclmﬁlalﬁ*sucbm%h

o

. Through point ¢ draw the line a b, of F2
30erem and cb, = S0mm
From a. and b, draw honZzoo!
Rotate the linc a b, aboutcl
Jom the pomssaand b

10 From 2 and b draw verneal lmes
11 Jomthe poims a’and b

Problem 230 _ -
The front 2nd top views of an §0mm Jong line PQ measures 0mm and 60y

- - the VP. Draw the projections of
< The end P is an the HP and the end Qs m the
respectively: The end P is oa the HP and VP. Also locate the fraces.

lme PQ and determune 1ts melmanons with
Given dams

1. Troe lkengthof Ime PQ

2 Lenmthofplan. pq

3. Length of elevanon. p'q

4 Posmonofp

3 Posinonofq

rl lmes. rh:pmrsmdbareomhcse lines.

olocarcaandb

O o

tolocare 2’ and b’

Dr=w the XY Im=

Locsizp’ an XY lme

Dr=w 2 projector 60mm awsy fom p’ (when the elevanon shows the oue length=
= mlmanion Wi }[P,thedmmebawtmdrpmjmisdmlmglh of plzn)
“E:bp‘:sc:n;ﬁ.&ﬂnnnmdius,dmwmmtocmm:pmjecmral q,

Jomp =dg ’.bclk;aﬁanol’dﬂsm::lmghlhxistbemmcﬁnaﬁonofmelinenﬁ

L 1! -

noode
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6. Fromgq, . draw a horizontal Ime. The pomt q 15 on this Ime
7 Withp' as centre, radius 70mm draw an arc o locate @ on the honzonzal lme from q;
8. Jointhe points p’and q°
9 From q' draw a vertical line to get the pownt g on XY line
10. With q as center. 60mmm radius, draw an arc to locate p below p'
j1. Jompand g
12. With p as center radrus 80mm. draw an arc to locate q. on XY linc
13. Join the points pand q.
14. Measure the inclination of the line pq, with hanzonml which s the true mclination of

the line PQ with VP,
Problem 231

The front and top views of a straight line PQ measures S0mm and 63mm respec-

tvely. the point Pis on the HP and 20mm in front of the VP. The front view of the lme ts
inclined at 45° o the reference line. Determine the true length of PO and its true mclinanons
with the reference planes. Also locate the traces.
Given dates

1. Length of elevaton, p'q’

2 Length of plan, pq

3. Positon of p’

4. Posinon of p

5. Inclmanon of elevation.a
Salution
Draw the XY line.
Draw a projector and locate p’ on XY [ine and p 20mm below XY line.
Draw the linz p'q’ of length S0mm and mclmed ar 45
From q/, draw a vertical line and locate q on it such that pq = 65mm. Jom points pand g
Rotate the line pq to get pg, borizonial
From q,, draw a verucal line and from q' draw ahorizontal hne to get g’
Joﬁp'm'u.hkﬂ:isﬁxelrmlmg:hofd::linaPdeﬁmclmnamsdrmr: mclmanon
of the line with HP,
8. Rotate the line p'q’ to get honzonel ine pg.’
9. meq:',drzwavﬂ'dmllim:andﬁuquﬁv- a honzonml line to 2t q.
10.Join p and q, which is the true length of the line PQ and s inclinanon s the ue

inclinarion of the line with VP.

B o -

~Non
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3. Join the points o’ and b’
14, Dr.'.aw a horizontal line from b’ and locate b,'onitsuch thata’b, "= 100mm
15. Jointhe polntsa’ and b;'. The mclination of the line ab, is the inclination of the line with HP,
X Y
Fig.2118
Problem 2.32 .
The end A of aline AB 100mm loog is 20mm above HP and 30mm in front of VP
Draw its Projections when the inclination of clevation and plan are 45° and 30° respec-
tively. Also find the true length and true inclinations of the line with FIP and VP.
Given datas
|. Drawthe XY line Fig 2,119 s
2. Draw a projector and locate a' 20mm above XY line and a 30mm below XY line. Problem233
3. Draw lines from a' and b’ inclimed at45°and 30" with horizontal respectively. The end Aofaline AB is 1 5mm above HP and the other end is 40mm above HP.
4. Draw a projector al any position and locate p'and p. Lines a'p’ and ap are the clevs- The length of plan is 80mm and is inclined at 25° with horizontal. Draw the projections of
tion and plan of a line AP, where P is a point on the line AB of length 100mm the line and find its true length and true inclinations with HP and VP when the horizontal
5. Draw a horizontal line from a' and with a' as center and a'p’, draw an arc to locate /' trace of the line 1s 20mm in front of VP. )
on the horizontal line from a' Given datas
6. Draw a vertical line from p,‘ and harizontal line from p to get the point p, I Position of o'
7. Join the points a and p,. This ap, is the true length of line AP 2. Position ol b’
8. Extend the line ap, and locate point b, such that ab =100mm 3. Length of plan, ab.
9. Measure the inclination of ab, which is the true inclination of line AB with VP, 4. Inclination of plan, f
10. Draw a horrzontal line from b, to intersect the extension of the line ap at B. 5. Pasition of ht
11. Jointhepoinsa’and b/’ Soluation
12. Draw a vertical line from b 1o intersect the extension of line a'p'ab’ L. Draw the XY line
2. Draw aprojector and locatea,’ | 5Smmabove XY lineand a, 20mm below XY line (ht
15 20mm in front of VP)
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Draw a b, line of length §0mm

Draw a vertical line b, and locate b,
Join the points a ' and b,". The length of
its inclination is the true inclination of the l
6. Extendthe lineb 'a'to getht’on XY line

' 40mm above J(Ylinc.
thislimea, b, 15 the true length of lme AB apg

ine ABwith HP.

Lo

L

\
\
\
\
1

7. Locate bt, 20mm below XY line
Rotate the ne hta b, about ht through angle

9. Draw vertical lines froma and band hon

10. Join the points a’ and b’
11. Draw a horizontal line from b and lecare b, on it such thatab,=a, 'b," = true length of

line AB. The inclination of this line ab, is the true inclmation of the line AB with VP,

25%and locate aand b
zontal lines froma,"and b," to get a’andb’

Problem 234
Three wires AB, CD and EF are tied atpomts A, Cand E ona 14m long vertical

past at heights 12m, 10m, Sm respecavely from the ground. The lower ends of the Wires

are tied 1o hooks at paints B, D and F on the ground level, all of whuch lie at the comers of

an equilateral tnangle of 9m side. If the pole is sinated at the center of the mangle, deter-

mune the length of each rope and its inclination with the ground. )

Solution

|. Draw the XY line

2 Draw the equilateral trizngle bdf, inany position and locate its center. This paint 1s the
plan ofthe vertical pastas wellas the plan of points A, C and E- :

e - P
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3. Join the points b,d and fwith the :
AB. CD and EF, ab,cd and ef cmlaofme triangle. Thes lines are the plan of wires
4. Drawavertical line from the ceq .
terof oot of ‘
10m and 8m above XY line. of the mangle and mark points a’, ¢’ and €', 12m,

| |
| I
Mark points b', d’ and f' on XY line and join the points a’and b’, ¢'and d'. ¢ and 1
Rotate the lines ab, cd and efto get the horizontu! lines ab , cd, and ef|
Locate the poinis b, d,'and f{' on XY line
Join the pointsa’and b/, ¢’and d". &’ andf,'. These are the true length of wires AB.

CD and EF respectively.
Measure the inclination of lines a'b,’, c'd'and 't with honzontl. These angles are

the inclination of wires AB, CD and EF with honzonl,
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Projections of solids
3.1. Introduction.

A solid is a three dimensional object having length, breadth and thickness. It may be
formed by plane surfaces, curved surfaces or a combination of both plane and curved
surfaces.

Solids are divided into two main groups.
1. Polyhedra and
2. Solids of revolution.
1. Polyhedron.

A solid bounded by plane surfaces is called polyhedron. Polyhedra are further sub
divided into, (1) Prism, (i1) Pyramid and (iii) Regular polyhedron.

(i) Prism.
A prism is a polyhedron having two equal and similar end faces called top face and

bottom face (base). These faces are joined by rectangular faces. The imaginary line
joining the centres of the end faces is called axis of prism. Prisms are named according to
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1) Triangular pism.  2) Square prism. 3) Pentagonal prism 4) Hexégo;a] i)rism

Fig.3.1. Right prisms.
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tem le th ;
the shape of its base. For example, when the base _0“ Pnsrz‘:;su‘]‘::ol?;gbase eu?:;:\ "
called rectangular prism. When the axis of aprism 1S perpen tlhe smis called obli i
is called right prism. When the axis is inclined 10 the base, ;rjisms Que
prism. Fig.3.1 shows right prisms and Fig. 3.2 shows obliqué p :

=

o D
|
|
| RN

Fig. 3.2. Oblique prisms.

Fig, 33 shows a rectangular prism and its top view when the base ison HP. ABCD

C — ]
B
" ds c.r
} 0,0,
a.p bgq
| s Q
| %
Fig3.3.

is the top face. PQRS is the bottom face (base) OO, is the axis. P, Q, Rand S are the
base corners. PQ, QR, RS and SP are the base edges, AP, BQ, CR and DS are the
vertical edges or longer edges. ABQP, CBRQ, DCRS and DAPS are the vertical faces.
pgrs is the top view of base. a,b,c and d are the top view of top corners. p, q, rand s are
the top view of bottom corners. pq, gr, rs and sp are the top view of base edges. ap, bq,
cr and ds are the top view of vertical edges. abgp, berg, cdsr and daps are the top view
of vertical faces (rectangular faces), 0o , is the top view of the axis.

(i) Pyramid.

A pyramid is a polyhedron having a plane surface as its base and inclined isosceles
triongular faces meeting at a point above the base. This point is the vertex or apex of
pyramid. The imaginary line joining the centre ofbase and vertex is the axis of pyramid

Chapter 3 33

1d5 are named according to the shape of its base. For example, wheo the base of a
pyramid is a rectangle the pyramid is called rectangular pyramid. When the axis of a pyramid
is perpendicularto |Is_ba_sc, the pyramid is called right pyramid. When the axis is inclined
to the base, the pyramid is called oblique pymmid. Fig. 3.4. shows right pyramids and Fig.

3.5. shows oblique pyramids.

rf/_———_‘ — e
3) Pentagonal pyramid. ~ 4) Hexagonal pyramid.

i
Fig. 3.4. Right pyramids.

L

1) Triangular pyramid.  2) Square pyramid.

‘ ‘

t

Fig.3.5. Oblique pyramids.
Fig. 3.6 shows a rectangular pyramid and its top view when the base is on HP.

L0,
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ABCD is the base of pyramid. 00, is the axis. A, B.C and Dare the base comers. Ag,
BC, CD and DA are the basc edges. OA, 0B, 0C and OD are ‘?‘c slant ed.gc:S, OAB,
OBC, OCD and ODA are (he slant faces. (triangular faces)- abed is the lopvilcw of base,
a, b, c and d are top view of base comers. ab, bc, ¢d and da are the top view of bas,
cdges. oa, ob, oc and od are the top view of slant edges. oab, obc, ocd and oda are (h,
top view of slant faces. 0o, is the top view of the axis.
(iii) Regular polyhedron.

A regular polyhedron is a solid bounded by plane surfaces which are of the same size
and shape. Some ofthe important regular polyhedra are cube, tetrahedron and octahedrop,
a) Cube (hexahedron).

It is a solid bounded by six equal square planes. All the twelve edges are of equal
length.
b) Tetrahedron.

It isa triangular pyramid in which all the four faces are equilateral triangles and hence all
the six edges are of equal length. AB=BC =CA=0A=0B=0C.
The triangles ABC,0AB, OBC and OCA are equilateral triangles.
¢) Octahedron.

An octahedron has eight equilateral triangles of same size as its faces. All the twelve
edges are of equal length. Consider a square pyramid in which the length of slant edges
are equal to the four base cdges. All the four slant faces are equilateral triangles. An

octahedron is formed by keeping the base of two such square pyramids together. All the
cight faces thus formed are equilateral triangles and all the twelve edges are of equal length.

AB=BC=CD=DA=0A=0B=0C=0D=0A=0B=0,C=0D.
Length of axis 00, =AC = BD, the length of diagonal of the base ol square pyramid.

D c i 0 0
|
|

I

|

! |

I

1

sk--f---R |
Y

Y - | C

- 1 . DU

Fig. 3.7. Cube. Fig 3.8 Tetrahedron. Fig, 3.9. Octabedron.

Chapter3
35

2. Solids of revolution:

f : :Sollilil'gcncg lﬁd :’hen aplane surface is revolved about onc of its edges is called sohd
ofrevolution. L-ylinder, cone and sphere are examples of solids of revolution. Whena

rectangle of sides hand b is revolved about the ed i ; -
is generated. eedge h, acylinder of height h and radius b

Aline drawn on the surface of a cylinder and parallel to the axis is called generator of

the Fylindgr. The surface of the cylinder is genrated when this line is revolved about a
vertical axis.

Wh{:ﬂ aright angled triangu.lar surface is revolved about its vertical or horizontal edge,
aconeis gcneraled._When arightangled triangle of sides h and b is revolved about the
edge h, a cone of height h and base radius bis generated.

"| i -

J

Fig. 3.10. Cylinder. Fig. 3.11. Cone

A line drawn from the vertex to any point on the circumference of the base of cone is
called generator of the cone. The surface of a cone is generated when this inclined line s
revolved about a vertical axis.

3.2. Projections of a solid when the solid is in simple position.

A solid is said to be in simple position when its axls is perpendicular to one of the
reference planes, perpendicular to HP, perpendicularto VP or perpendicular to the profile
plane. When the axis is perpendicular to one of the reference planes, it will be parallel 1o
the other rwo reference planes. When the axis is perpendicularto HP, it will be parallel to
VP and PP, When the axis is perpendicular Lo VP, it will be parallel to HP and PP. When
the axis is parallel to both HP and VP, it will be perpendicular to the PP. In the case of right
prism, pyramid, cone and cylinder, when the base is ona reference plane or parallel toa
reference plane, the axis will be perpendicular to that reference plane.

Rule for starting the drawing.
The drawing should be started with the view on that reference plane to which the axis is
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perpendicular. This view will be the true shape of the base ofthe m;d IW:]Thlh\c X1 35
perpendicularto the HP, start with the plan. When the axis 1S perpet II 'C;J ar Dl c T, stan
with the elevation and when the axis is perpendicular to the profile plane, Start with gy,
profile view:

When an object s in simple pasition. analyse tre problem by askmg the following threy
quesbons.

1. How the object 1s kept ?

The answer shoald be to which reference plane the axis is pcrpcndjcqlu.r. This P?Silifm
of the axis decides whether the drawing should be started wath the top view, front view or
side view. When the base is on a reference plane or paralel to a referance plane, The axs
will be perpendicular to that referance planc.

2. How 1o keep the view ?

The answer should be the inclination of base edges of the object with XY line.
3. Where to keep the view ?

The answer should be the distance of an edge, a comer or the centre of the view from
XY lme.

A fier drawing the view on that reference plane to which the axis is perpendicular, the

other views can be drawn by sausfying the given conditions with respect to the other
reference planess.

Example3.1.

A rectangular pyramid side of base 20mm x 25mm and axis height 35mm is kept with
1ts base on HP with the 25mm edge mchined at 20° with VP and the nearest base comer
75mm in froat of VP. Draw its plan, elevation and side view.

Solution.

Since the base 1s on HP, the axss is perpendicular to HP and hence start with the top
view whoch 1s a rectangle of sides 20mm and 25mm. Draw the rectangle abed with d
7.5mm below XY lme and the 25mm edge dc inclined a1 20° with XY line. Since the base
ABCD ison HP,2". b', ¢'and d' are on XY line, 0 " is also on XY line. 0,' o lengths
35mm. Jom o' witha’,b’, ¢" and d'. Draw the side view as shown in Fig. 3.12.

General rules for identifying visible and invisiblc points, lines and faces in the
view of an object.
1. All the boundary lines 1n a view are visible lines.

2. Pounts, lines and faces which are far away from a reference line in one of the views ar
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visible m the other view. Pomts and lines w hich are far away from XY line m the plan

are visible in the clevation. Similarly, ponts and lines which are far away from XY Line
in the ¢levation are visible m the plan

_ All the lines meetmg at an mvisible pomt are imvisible ones.
. Two visible lines never cross each ather.

. Whenevera ViS_ﬂ)l(‘T I!-"'C and an imaasble line comaide, show the visible line. Whenever
axis linc and an invisible lme comeide, show the myisible line.

¥

Fig. 3.1

ReferFig. 3.12. In the plan, the line ob1s faraway from XY line and hence o’ b" in the
elevation is visible. Line od is nearest to XY line and hence in the elevanon o' &' s mvisible
Iime. In the elevation the line o' @’ is far away from X| Y, line compared to the line o’ ¢'
Therefore 0"”a” is visible line and 0”'c"” isinvisible line.

Problem for practice.

An equilateral triangular pyramid of side of base 40mm and axis heghr 60mm s kept
with its base on HP with one of the bass edges inchned at 15° with VP and the nearest
base comer 10mm in front of VP. Draw its plan, elevaten and side view
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Example 3.2.

A rectangular prism side of base 20mm X
base on HP with the rectangular face confamung the
VP and the nearest vertical edge 7.5mm in front ofd
VICW,

3 §mm and axrs height 3_‘fmrn 15 kepl with ity
5mm base edge inclined at 159y
P Draw its plan, elevation and side

Solution.

erpendicular to HP and hence start with the igp
nd 20mm. Since the rectangular fuce containing
lme abqpinthe top view should be

Since the base is on HP, the axis ts p
view which is a rectangie of sides 25mma
the 25mm base edge is inclined at 157 with VP, the

15

N e e

L

drawn mchined atl5” with XY line. Since the ricarest vertical edge is 7.5mm in front of
VP. the pomt d, s m the top view which is the plan of veriical edge DS should be kept
7.5mm below XY e as shown n Fig 3.13. The base PQR S is on HP. Therefore mark
the points p’, ', r and s’ on XY line. o,"1salso on XY line. o' is 35mm above o,
Complete the elevation and side view as shown in Fig. 3.13. The vertical edge DS is
nearest 10 XY line in the top view and hence d’ ' m the elevation is invisible line. Similarly
the verucal edge BQ is far uway fram XY line in the top view and hence the line b’ g’ in the
elevation s visible. ap in the top view and a’ p' in the elevation are far away from X, Y,

R

line and hence a”'p™ in the side view is visible line. crin the top view and ¢’ ¢ in the
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elevauon are nearerto XY line and hence ¢ ¢7 1s imvisible hine in the side view. b7’
and d”’s" are part of boundary of the side view and hence these to lmes are visible hnes

Problem for practice.

An equilateral tnangular prism of side of base 30mm and axis height 60mm Is kept wth
its basc an HP with one of the rectangular faces inclined at] §7 wath VP Draw uts plan,
elevation and side view when the centre of the prsmis 25mm m frontof VP [Hint D
the top view with one side inclined at1 5 with horizontal and then locate the centre of tlis
equilaieral tnangle. Now draw the XY line 25mm above this centre of the tnanglc|

Faxample 3.3,

A cone of base diameter 30mm and axis height 38mm 1s kept wath its base on HIP with
the axis 25mm in front of VP. Draw its plan, clevation and side view
Solution.

Since the base is on HP, the axis is perpendicular to HP and hence start with the top
view which is a circle of diameter 30mm. The centre of this crrele should be 25mm

: X,

o

Y :

cg Jdf e T 2" "h” ale” b |c
g

|
[
|
|
|
EL
|

Fig. 3.14.

below XY line. Since the base ison HP, 0," ison XY lme. o' is 35mmabove 0" Complute
the projections as shown in Fig. 3.14.
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Problem for practice.

A cone of base diameter SOmm and axis height 60 is kept with nsubﬂsc parallel o
HP and 10mm above it. Draw its plan, clevation and side VIEW when the centre of (e
cone is 30mm in fron( of VP.

Example 3.4.

A cylinder of diameter 30mm and hreight 35mm is kept withits base on HP with the axjs
25mm in front of VP. Draw its plan and elevation.

Solution.

Since the base is on HP, the axis is perpendicular to HP and hence start with the top
view which is a circle of diameter 30mm. The centre of this circle should be 25mm below

ul b'.h‘ c'rg' d’.r L"

15

Fig 3.15.

XY Ime. Smce the base is on HP, mark 0, on XY line. o' is 30mm above o,". Complete
the drawing as shown in Fig 3.15.

Problem for practice.

A cylinder of diameter 50mm and height 60mm is kept with iis base parallel to HP and °

10mm above it Draw its plan, elevation and side view when the centre of the cylinder is
30mm 1in front of VP.

Chapter 3

gxample 3.5.

A pentagonal pyraniid side ofbase | 7.5mm and axis k

on HP with one of the basc edges parallel to VP and |
alevation and side view.

cight 33mm is kept with its base
Omm in front of it. Draw its plan,

Solation.

Since the base is on HP, the axis is
view which is a pentagon of side 17.5
kept parallel to XY line and 10ram bel,

perpendicular to HP and hence start with the top
mm. One of the sides of this pentagon should be
ow XY line. Locate the centre of this pentagon and

Fig.3.16.

join this point o with all the five comers of the pentagon. In the top view ob is far away
rom XY line, od and oe are nearer to XY line. Hence in the elevation o' b’ is visible line
and o' d', o' e’ are invisible lines. o'a’ and o'c’ are part of boundary of elevation and
hence o' &' and o’ ¢’ are visible in the elevaf:ion. Since o' a' is faraway from X | Y| line in
the elevation, o"a"” s visible in the side view.

Problem for practice.

A pentagonal pyramid side of base 25mm and axis height 50mm is kept with its base
on HP with one of the base edges inclined at 10° with VP. Draw its plan, elevation and
side view, when the nearest bose corner is 10mm in front of VP.
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Example 3.6. )
A hexagonal prism side ofbase | Smmand axis height 35mm is kept with its base op
with ome of it rectangular faces parallel o VPand 10mmin fort of VP. Draw its projection

Solution.

‘ Since the base is on HP, the axis is perpen
view which is a hexagon of side 15mm. Oneo0

dicular to HP and hence start with the g
fthe sides of this hexagon should be kept

—

f”,c” ﬂ", d" brr‘cn

a bf o ce ¢

Fig.3.17.

parallel to XY line and 10mm below XY line. Mark the centre of the hexagon as 0, 0;.
Complete the elevation as shown in Fig. 3.17.

Problem for practice.

A hexagonal prism side of base 25mm and axis height 50mm is kept with its base on HP
with one of the rectangular faces inclined at10°with VP and the ncarest vertical edgf
10mm in front of VP. Draw fis plan, elevation and side view.

Chapter 3
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Exnmple 3.7.
A pentagonal prism side of base 7 5

rectangular faces on HP with axj
. 1S pe|
10mm in front of VP. Draw its projzc:ip

mim and axis height 35mm is kept with one of its

clendlr:ularto VP. The nearest pentagonal face is
ns.

Solution.

When areciangul .
onareference plan%:lc:’r fﬂct;‘ofa prism, longer edge of a prism, generator of a cylinder are
“Jane, Since the rectm?an;l eltoareference plane, the axis will be parallel 1o thatreference
gular face of the pentagonal prism is on HP, the axis is parallel to

b'.q ‘I
|
|

Fig. 3.18.

HP, 1t is given that the axis is perpendicular to VP. The axis is parallel to HP and
perpendicular 1o VP. Hence start with the elevation which is a pentagon of side 17.5mm.
Since a rectangular face is on HP, keep one of the sides of pentagon on XY line in the
elevation. Draw the top view in which the line representing the pentagonal face should be
10mm below XY line. Sinceb’q'is far away from XY line in the elevation, bq in the plan
is visible. Since ¢’ t’ and d's'areon HP, et and ds in the top view are invisible lines. ap

and cr being part of boundary, {hese lines are visible in the top view.

Problem for practice.

A hexagonal prism side of base d axis height S0mm is kept with one of its

25mm an
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longer edges on HP with axis perpendicular o VP _One(!.f the rectangular faces Containjp,
the longer edge is inclined at 10° with HP. Draw its projections:
Example 3.8. ‘

A cylimder of diameter 25mm and axis height 30mm s kept with Us generator on gp
with axis perpendicular to VP. Draw its projections when one of theend faces is 10mp,
m front of VP.
Solotion.

&
| X i E Y |
(=]
) 0,
[} l I
‘l 1
o | |
| ]
| L
. L . |
Fig.3.19.

Since the axis is perpendicularto VP, start with the elevation which is a circle of diameter
25mm. Since the generator is on HP, draw the circle touching the XY line. The end of the
axis nearer 10 VP should be kept 10mm below XY line as shown in Fig. 3.19.

Example 3.9.

An equilateral triangular prism of side of base 25mm and axis height 35mm is kept with
one of its longer edges on HP with axis parallel to and 20 mm in front of VP. One of the
rectangular faces containing the edge on HP is inclined at 15° with HP. Draw the projections
of the prism.

Solation.

Since the longer edge of the prism is on HP, the axis is parallel to HP. It is given that the
axis is parallel to VP. Therefore the axis is parallel to both HP and VP and hence itis
perpendicular to profile plane. The drawing should be started with the view on the profile

Chapter 3
P 3.15
i7 —_———_\—\‘7
—35
T——
.y 0,
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c F_—
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.
. Fig.3220.

plane that is the profile view which is an equilateral triangle of side 25mm. Since the longer
edge is on HP, keep one of the comers of this triangle, representing the longer edge, on XY
line. One of the sides of the triangle representing the rectangular face should be kept
inclined at 15° with XY line. Complete the profile view as shown in Fig 3.20. Locate the
centre of this equilateral triangle which is the axis of the prism. Draw the X|Y line 20ram
towards lefi of this point. Complete the projections as shown in Fig.3.20. Sinceb™ q"
in the side view is faraway from XY, line, b’ q' in the elevation isa visible line. Similarly,
since a” p" in the side view is far away from XY line, ap in the plan is a visible line. Other
lines are boundary lines of the view and hence those lines are visible lines.

Problems for practice.

I A hexagonal prism, side of base 20mm and axis height 50mm is kept with one of its
longer edges on HP with the axis parallel to VP and 25mm in front of VP. Draw its
projections.

2. A pentagonal prism, side of base 25mm and axis height 50mm is kept with one ofits
rectangular faces on HP with axis parallel to VP and 25mm in front of VP. Draw its
projections.
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3.3. Projection of solids on auxiliary planes. o

Horizontal, vertical and profile planes e the throe principal reference 'c’i"":l‘fa"ff’“}’llmon
A plane which is imclined 1o one of these reference planes and pcirpcn IIC T tothe other
reference plane is called auxiliary plane. The two important auxiliary planes m"c,
) Auxiliary vertical plane (AVP) and (if) Auxiliary inclined plane (AIP). Projections on
auxiliary plancs are called auxiliary projections.
i) Auxiliary vertical plane [AVP].

It is a plane perpendicular to HP and inclined to VP. The view on this planc is calleg
muxiliary elevaton
i) Auxiliaryinclined plane [AIP).

Itis o plane inclined to HP and perpendicular to VP. Projection on this plane is called
auxiliary plan.

Fig. 3.21 shows the auxiliary clavaton and auxiliary plan ofa line AB.

Fig.3.21.

To draw the auxiliary elevanon, projectors [lines i ili
_ perpendicular to the auxiliary planc)
are to bc_dmwn from the plan. 'I"he dJsmncts of points in the auxiliary elevation from AVP
are the distances of corresponding points in the elevation from XY line,
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Refer Eig 3.21. The distance Orau«“llal')' elevation, a ', from AVP is the distance of o’
ﬁUmXY line. I

Tedra) | 125 iy plan, projectors (lines perpendicular to the auxihary planc) are (o
b e romm the CIcva.non, The distances of points in the auiliary plan from AlP are the
distances of corresponding points in the plan from XY line. Refer Fig. 3.21. The distmee
ofauxiliary plan, a,, from AIP is the distance of a from XY linc.

Example 3.10.

Asguarc prism of side ofbase 20mm and height 30mm is kept wath its base on HP with
onc of its rectangular faces parallel to VP. Draw its auxiliary plan on a plane inclined at 40’
with HP.

Solution.
\ﬂlﬁ
a'd' o
r |
l & ‘
5 ! 407"
= |
|
' |
X ! L 4 ;
p's’ o, q.r Y
4s cr
(=] 0,0,
~
. |
&p bq
Fig.3.22.

Draw the plan and elevation of the square prism as shown in Fig. 3.22. Draw the
elevation of the auxiliary inclined plane (a line) inclined at 40° with XY line. Draw the
projectors from the elevation points and mark the points a,, b, etc. Distance ofa, from
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AIP s the distance of a in the plan, from XY line. Complete the au'filiary P!fm as shown i
Fig. 3.22.p's’ in the clevation is far away from AIPand hence lh_chlme p;s,in %hc gq_ﬁﬁ _
plan is visible. b' ¢' is nearest to AIPand hence b¢, in the auxiliory planis invisible.

Example 3.11.

A square prism, side of base 20mm and height 30mm is kept with its basc on VP wjj
one of the rectangular faces parallel to HP and 10mm above HP. Draw its auxiliary elevarig
on a plane inclined at 40° with VP.

Solution.

Draw the clevation and plan of the square prism as shown inFig.3.23. Dr_m\' the plag
of auxiliary vertical plane (a line) inclimed at 40° with XY line. Draw the projectors fron,
the plan points and mark the points a,", b,’, etc. Distance ofa," from AVP is the distance

! a'p' b'.q'
1 ]
l < ot
~ 0,0,
: cr
c d's
x— Y
ps
i

0

Fig 323,

ofa’ in the elevation from XY line. lnthe planpsis far away from AVP and hence in U
auxiliary elevation p's ' is visible. Similarly, b ¢ is nearest to AVP and hence b,c, 1
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invisible inthe auxiliary elevation,
Example J.12,

A pentagonal prism of side of base 17.5mm and height 3

rectungular faces on HP with axjs perpendicular to VP. Dra
plane inclined at 35° with yp. .

Smm is kept with one ofits
w its mixiliary elevation on a

Solution.
Draw the clevation and plan of the prism as shown in Fig. 3.24. Since the rectangular

face ison HP, in the elevation one of the sides of th (Y i
lagon s e kepton :
B ¢ pentagon should be kepton XY line

of AVP which is a line inclined at 35%with XY line. Complete the auxiliary elevation s
shown i Fig. 3.24. In the plan, the abcde face of the pentagon 15 far away from AVP.

Hence the facea,' b, c,"d,"e," in the auxiliary elevation is visible.



320 Ch:lm.f_-r:;

Problenys for practice.

I. A conc of base diameter S0mm and axis height 60mm is kept with its base on Hp,
Draw its auxiliary plzn on a plane inclined at 30° with HP.

2 Ac;imdcrofdlwmail)mmdrﬁgiumGk&wmmﬁmmmslj l. diculy

to VP. Druw its vizw on a plane perpendicular to HP and inclined 2t 35" with VP,

A pentagonal pyramid side of base 25mm and axis height 60mm is kept with its base op

HP with onz of the base edges parallel to VP and nearer 10 1L Draw 1ts auxiliary plap

on a plane inclmed at 307 with HP.

4. A hexzagonal prism side of base 20mm and axis herght S0mm is kept with one of it
rectangular faces on HP with axis parallel to VP. Draw its view on a plane,

(1) perpendicularto HP and mclined st 35%with VP and
(i1) perpendicular to VP and inclined a1 35" with HP.

3.4. Projection of solids with axis inclined to one of the reference planes and
parallel to the other reference plane.

As a general rule, the drawing should be started with the view on that reference plane
to which the axis is perpendicular When the axis is inclined to one of the reference planes
and parallel to the other reference plane, the axis is ot perpendicular to any of the refer-
ence planes. Hence, 1o begin with an initial position should be assumed with axis perpen-
dicular to that reference plane to which the axis is actually inclined. When the axis is in-
clined 1o HP and parallel to VP, in the mitial position assume that the axis is perpendicular
to HP and hence start with the top view. Similarly, when the axis is inclined to VP and
parallel to HP, in the mitial position assume that the axis is pespenidicular to VP and bence
start with the elevation.

Afier drawing the irtial projections, the final projections can be drawn either by change
of position method or by change of reference axis (auxiliary) method. In change of position
method, the plan orelevation whichever is required should be redrawn satisfying the given
conditions. In auxifiary method the required final projections can be drawn on an auxiliary
planc as explained in the previous article.

i

Example 3.13.

A conc of base diameter 30mm and axis height 35mm is kept with its generator on HP
with the axis paralle] to VP. Draw its projection by,

(1) Change of position method and
() Auxiliary method.
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Solufion.

Stnce the cone rests with its generatoron HP, the axisis inclined to HP. Itis given that
the axis s parallel 1o VP. Therefore the axis is inclined to HP and parallel to VP. In the initial
posHOILUEEVENE m?‘ the axis is perpendicular to HP and hence start with the top view
which is  circle of diameter 30rum. Divide the circumference of this circle into cight equal
divisions m].d mark the division points as a, b, c exc. Draw the corresponding elevation
which s a mangle of base 30mm and height 35mm. Mark the poinis a',b', ¢ etc. and join
these points with 0.

(i) Change of position method.

Redraw the elevation ﬁm the generator o'e’ on XY line. Draw the corresponding
plap. In the second elevation the centre of the base o," is far away from reference line
compared to the apex o'. Therefore the base in the sccond plan is corpletely visible.

Fig 3.25.

(il) Auxillnry method.

Draw the new reference line X, Y, through the gencrator o'e’. Draw the projectors
from ', b', ¢’ etc. and mark a, b, ¢ tc on the respective projectors. The distance of the
points a, b, o ctc. in the second plan from X, Y, line are the distance of plan points a.b.c

elc. in the first plans from XY line.
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Fig 3.26.

Probiems for practice.

1. A come of bese Gemmer S0 =nd s hegta 60mmm 5 kept with ots generztor co VP
=im =s perzllel o HP. De==' s projecoons.

2 A cone of bese dizmeter S0mm 2nd aus beight 60 is kept with a point on 2
cemmi=ence n HP with the generztorpessine throazh this poim vertical. Draw its
PFoyecnoess when the 2x1s 5 kept perzlie] to VP

3 A come of bese dizmemer S =nd =xas hefzhn 60mm s kept with a pomt on the base
o HP w1th zos mckned 21 207 w1th HP and prelle] o VP. Draw 1ts projections.

Example 3.14.

A cvimder of Ezme=r 30mm and beight 35mm is kept with its generztor on HP with
2xis melmed 2t 400 wth VP. Draw s projecaons.
Salution.

Simmce the axis 5 mclized w VP, m the inmzl position assume that the axis 1S
perpendiculzr to VP and bence stzn with the elevasion which is a circle, touching the XY

3
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@Q’Emfz“&mﬁamﬁzw‘mpm“muﬁm <lined at 40° with
XY e Comp elevanon as shown in Fig 3.27. In the top view. the eod face

Fig. 327.
zhodefizh is far away from XY [ine compared to the other end face pgrsvw. Henee the
fasea’b’c’d' e’ ' g' b’ is visible in the final elevanon.

Problem for practice.
Aqude:‘ofdiamaai&nnnmdbcighlmumiskrp:v-ﬁhapomlmismonHP

with axis inclined at 40° with HP and parallel to VP. Draw its projections.

Example 3.15.
Anoqlﬁlalaaluizngu!m'pﬁsmsiitofhascﬁmmmdmdsbeighﬂmnmiskcpl with

mcoﬁlsru.mgiﬂarfaasoumwhhmdsmclincdmmovdthvp. Draw its projecuons

sz,

(i) Change of position method and

(o) Auxiliary method.
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Since the roctanglar face of the pres & o0 HP- the axss is parallel o HP 1t s o
thax the I v mcimed to VP Therefore the axs s nclmad 10 VP and parallel o HP Hengy
\'P and hence stan with g,

m the =il posetion asswne tha the 2xs 1 perpendicular 10
cievation whuch p an equilsenal mangle of ude 25mm Smee one of the m_g“t‘” facey
s ot HP. keep cne of the ssdes of the razaghe ea XY lme. Draw the comesponding plan
the clevanon, b g s far away from XY line aod beoce o the plan the lme bq 15 visible.

1) Change of po<ition methed.

Radrra: the plan with avis mclinad at 307 with XY line CCF’P']'C“ the final elevation
shown in Fig. 3 28, The vanoas points m the second elevation are located by drawing
vl [mes from the sacond plan ard honzontal lmes from the first elevation.
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(i) Amxiliary method.

Dz XY Ime mehined a1 307 with the axis 0 - 0 - Draw projectars ( line perpen-
diculzr 0 X Y line) from 2, b. ¢, p, g and r. The distance of b’ from XY, line is the
distmce of b m the first cimvanon from XY e Smilarly, locate the olhe;' p('Jints. In the
pra, the e ABC s far away from XY Ime corapared to the face PQR and hence in the
elevanom the (ace 3D'c’ 18 commpletely visible

0 \
&\
‘\
P 9.0 r \ P
' \
X
\
\._A
5 Y
v
1 .
2 bo C
Fig. 329
Problem for practdce.

A hexagonal pnsm of side of base 20mm and axis height 20mm s keptwith one ol 5

vertical edges on HP with the axis perpendicular 1o VP One of the rectangular facos
containing the edge on HP s inclmed at 107 with HP. Draw its projection usimnge,

(1) Change of posruon method and

(i1) Change of reference axis method.

Universiry questions.

l. Ahexagonal prism of base side 25mm and herght 60mm rests with ane ol 16s rectu-
gular faces on HP. If the wus is melmed at 307 with VP, draw its projecuons. [CLS AT
June 2013]

2 Draw the projections of a pentagonal prism of base side 30mm and was lengzh 7o
resting on one of its rectangular faces on HP with the axis inclined st 307 o the VP
[CUSAT June 2013]

3. Draw the projections of a cone base 40mm diameter and axis 63mm long, yinz ora
generator on the ground with the axis making an angle of 457 with the VI [KU June
2005).

4. A square pyramid of base 30mm and height 30mm s stinding on s apex on HE with

the axis inclined at 45 o HP. Draw the projecuons [KU June 2006]
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Edge condition for solids.

An object is said to be i edge condition when one of s base edges i.;. onareference
planc or parallel to a reference plane with axis inclined to that reference planc.

When an object is in edge condition, that edge which ison or parallel to the reference
plane should be kept perpendicalar to XY line in the initial position. This is o get the viey
of this edge as a point in the other reference plane.

Comer condition.

An object is said 1o be in comer condition when one of its base corners is on ,
reference plane with axis inclined to that reference plane.

When the object is in comer condition, with the two base edges gumn.lning lhalmm
on the reference plane are equally inclined to that reference plane, the imaginary II]JCJD-mmg
that comer and the centre of the base of the object should be kept parallel to XY fine in (he
mitial position
Example 3.16.

A square pyramid side of base 20mm and axis height 30mm is kept with one of jts
base comers on HP with the axis inclined at 40° with HP and parallel to VP. Draw its
projections
Solution.

The axis is inclined to HP and parallel to VP. Therefore in the initial position assume
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hat the oxis E‘Pcﬂfﬂdlcular to HP and hence start with the top view which is a square of
side 20mm. Since the corner conditjon €Xists, the line joining one of the comers and the
centre of the square should be kept paralle] 10 XY Jie. Join all the comers with the centre
of the square. _D“’W the corresponding elevation. The base line o' b'c’d’ can be kept
cither on XY line or parallel to XY [ipe, 0,'0"=30 mm. In this elevation the axis 0, "o’ is

dicular to XY line. Redraw this clevation with c'on XY line and the axis 0,/0
inclined at 40° with XY line. When the axis is inclined to a reference plane, the base will
also be inclined to that reference plane. Inclination of the base with a reference plane will
be 90" minus mclination of the axis with the reference plane. Since the nclimation of the axis
with HP is 40", the inclination of the base with HP is (90 - 40) = 50. Therefore redraw the
clevation with ¢’ on XY line and the base line ab'c’d’ inclined at 50° with XY line. Com-
plete the final plan by drawing vertical lines from various points i the second elevation and
horizontal lines from the plan as shown in Fig.6.30. Since the centre of base o, is nearer lo
XY line, compared to the apex o/, the base in the top view is invisible. In the top view the
limes ab and ad are part of boundary of the view and hence these lines are visible lines.
Problem for practice.

Asquare prism side of base 20mm and axis height 30mm is kept with one of its base
comers on HP with the verncal edge containing this corner inclined at 40° with HP and
panallel to VP. Draw its projections.

[Hint- Since the vertical edge of the prism is inclined to HP and parallel to VP, the axis is
also imclined o HP and parallel to VP).

Example 3.17.

A hexagonal prism side of base 1 5Smm and axis height 35mm is kept with one of
its base edges on HP with axis inclined at 50° with HP and parallel to VP. Draw its
projections.

Solution.

Since the axis is inclined to HP and parallel to VP, in the initial position assumne that the
axis is perpendicular to HP and hence start with the plan which isa hexagon of side 15 mm.
Since the edge condition exists, [edge on HP with axis inclined to HP] one of the sides of
the hexagon should be ket perpendicular to XY line. Draw the corresponding elevation
asshown in Fig.3.31. Redraw this elevation with P's'on XY linc and base inclined at 407
with XY line. Now the inclination of the axis will be 50° with HP. Complete the final plan 25
shownin Fig3.31.
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Fig.3.31.

Problem for practice. ‘

A hexagonal pyramid side of base 15mm and axis height 35mm 1s kept with one of its
base edges on VP with axis inclined at 40° with VP and parallel to HP. Draw its projec-
nons.

3.5. Projection of solids with axis inclined to both HPand VP.

When the axis of the solid is inclined to both HPand VP, in the initial position the axis
should be assumed to be perpendicularto that reference plane on which the solid rests. If

the solid does not rest on a reference plane, then the axis should be assumed to be perpen- |

dicular to that reference plane about which the position of the solid is preseribed, suchas
one of the base edges is parallel 1o HP, parallel (o VP ete. While drawing the initial
position, the edge condition or comer condition, if any, should be satisfied. If the method
of projection, such as change of posinon method or auxiliary method, is not specifiedina
problem, then it is convenient to draw the second plan and second elevation by change of

position method and then the final plan or elevation whichever is required by auxiliary
method.

When asolid 1s freely suspended from n
and the centre of grav
suspended problems,

‘ed from a paint an the solid, the line joining this point
ity of the solid will be pemendicular 1o HP, Hence in all the freely
in the nitial position assume U the axjs js perpendicular to HP and

C11:IP|L'T3 3.29

hence start with the top view,
Example .18,
A cone of base diameter 30mm and 35mm height 1s kept with a generator on HP.
Draw its projections when the axis appears o be inclined at 30° wath VP.
Solution.
Since the cone rests on HP with axis inclined to P, in the initial pasition assume that

the axis is perpendicular to HP and hence start with the top view which 1s a circle of

diameter J0mm. Draw the elevation, as shown m Fig.3.32. Redraw this elevation with the
generator o'e’ on XY line

1 I
X a bh g d et

Fig.3.32

Draw the second plan. Points on this plan are obtained by drawing vertcal hines from
points on the second elevation and horizontal lines from the correspanding points in the
first plan. In this second plan, the axis oo, is parallel to XY Ime. Redraw this second plan
with the apparent length of axis oo, inclined at 30° with XY line. Complete the final
elevation by drawing vertical lines from the third plan and horizontal lines from the corre-
sponding points in the second elevation. In the final plan, the centre of base o, 15 far away
from XY line compared to the apex 0. Hence in the elevauon the base is completely
visible.
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Problem for practice.

A conc of base diameter SOmm and height 60mm is kq'l! 4 le;:m ils.a.\ulz.a in;linqd
a40° with HP and 30° with VP. Draw its projections. [Hint: Since rt::unfil:; 'Thm? ot
axis with VP 1s given, the second plan should be redrawn with its 8ppa gth of ayj,

A inclination of 30°).
0o, inclined ut pparent inclination corresponding 10 the true inclination of 30°}

Unliversity questions.

. Aconc ofbase diameter S0mm and 60mm height, has one of is gencrators on HP. g
the axis of the cone is s=en as 45° iaclined 1o XY linz in the top view and the apex s
nearer loVP, draw the projections of the cone. [CUSAT Juoe 2013].

2. Draw the projection of a cone, base diameter 40mm and axis 65mm only, lyingona
generator on the ground with the axis making an angle of 45° with the VP, [KU June
2005]

3. A (rustrumol'a conc of base diameter 80mm, lcpdi:lnmlcrwrmn and height §Qmm is
lying on HP on one of its generators. Draw its projections if the plane containing the
axis and the generator makes an angle of 45° to VP. [CUSAT June 2009],

4. Draw the projections of a cone, base 45mm diameter and axis SPmm lqng whenitis
resting on the ground on a point in its base circle with, (i) the axis mgkmg an anrglc of
30° with HP and 45° with VP (i) the axis making an angle of 30° with HP and its 1op
view making 45° with VP. [CUSAT June 2010).

Example3.19.

Acylinder of base 30mm diameter, axis 35mm is kept with a point of its base on HP
such that the axis is inclined a1 30° with HP and 35” with VP. Draw 1ts projections,

Soluton.

Since the cylinder rests on HP with axis inclined to HP, stant with the top view which
isaclrele. Draw the coresponding clevation. Redraw this clevation with ¢’ on XY lie
and the line ac inclined at 60° with XY line. Draw the comresponding plan as shown in
Fig.3.33. Redraw this plan with axis 0o, inclined § degree with XY line. Angle [} isthe
apparent inclination of the axis 0o, corresponding to the truc inclination of 35°. Draw the
true [ength
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Fig. 3.33.

ofaxis (35mm) at true inclination with VP (35°) and from its lower end draw a horizontal
line, as shown in Fig.3.33. With the top end of this line,o, as centre draw an arc with
radious equal to apparant length of axis in the second plan, to cut the horizontal line ot 0.
Inclination of this line is the apparent inclination of the axis corresponding to the true incli-
nation of 35°. After redrawing the plan, the final clevation can be obtained by drawing
honzontal lines from second elevation and vertical lines from the third planas shown in Fig.
3.33. In the top view the abed face is far away from XY line compared to the other end
face pgrs. Hence in the final elevation, the end face a’b'c'd’e'fg'h is completely visible.

Problem for practice.

A cylinder of diameter S0mm and height 60mm is kept with a point on the base on VP
with axis inclined at 40° with VP and appears to be inclined at 30° with HP, Draw its
projections,
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University questions.
|, Draw the projections of a cylinder.
wiih a poimt of its base circle on HP .
1P and a ventical plane containing the mus iS
A hollow cylinder of external dizmeter S0mm. Il'lis‘-ljﬂ‘f’s 1 Smmland Icng1'h _IODI)Tuj s
lying touching the ground in such a way that the aasof the cylinder nrakes 30° wiyy
HP and the tep view of axis makes 60° with XY line. Draw its projections. (CUsAT
June 2012).
Example 3.20.

A rectangular pyramid side ofbase 20mm x 25mm and axis height 35mm is_kcpl with
its 20mm edge on HP and parallel to VP. The triangular face containing this edpe js
perpendiculario HP. Draw its projections.

base 30mm digmeter and axis SOmm long. restin,
cuch that the axis is making an angle of 307 vy,
" perpendicularto VP. [KU May 2009)

B

Solution.

Since the pyramid rests on HP, in the initial position assume that the axis i
perpendicular to HP and hence stan the drawing with the top view which is a rectangle of
sides 20mm and 25mm. Since the edge condition exists with 20mim edge on HP, kepi the
20mm edge of the rectangle perpendicular to XY line m the plan. Join all the comers with
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Fig.3.34.

the centre. Draw the corresponding elevation as shown

fon wi nFig.3.34, ‘ 2
tron with b'c’ on XY lme and the tiangular face b = AEdaLiSelo

'¢’o’ perpendicular to XY line. Draw the

Chapter 3 3.33

Tﬂﬁiﬁlﬁ :hls DL‘in.thc_'g Im edge is perpendicular to XY lme. Redraw this
pan s €lto XY line. Complete the final elevation as shown in Figd34. In

the final 'U.P,‘-‘,C\,\Zo' 1S thr sway from Xy line, compared to 0. Hence in the final elevation
(he base a’b’c’d’ is completely visible.

problem for practice.

A rectangular pyramid side o base 25ram x 30mm and axis height 60mm is kept with
{5 30mm ?dge on HP and inclmed at 60° with VP. Draw its projections when mangular
face containing the 30mm base edge is inclined at40° with HP.

University question.

. A recmngul_ar pyramid of sides of basz 40 x 50mmn and height 70mm 1s lying on one of
lb longer lnfln'gui:q faces on HP. The longer edge of the base of the triangular face
lying on HP is inclined a1 60° to VP, with the apex of the pyramid being nearer to VP.
Draw the front and top views of the pyramid. [KU June 2012).

Example 3.21.

A square pyramid side of bise 25mm and axis 35mm long has one of its triangular

faces in the VP and the edge of its base contained by that face makes an angle of 30° wath
the HP. Draw the projections of the pyramid. [KU June 2010).

Solation.

2 hl-_'f

| & 0,0,
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Since the pmmld lics on Vrp| start the dmw'ing “’“.h the E]CVE“OD WhiCh iS a Sqllﬂl‘e of

side 25mm. Join all the comers with the centre. Since the edge condition EXISLS, [bys, |

edge on VP with axis inclined to VP), in the elevation keep one Ol.[:;:; f“dl‘:" 2 fILhc 5q
perpendicular to XY line. Draw the corresponding pluo. Redraw (s pian with the iy,

obc on XY line and draw the second elevation. Redraw this clevation with the line s |

melined at 30° with XY linoas shown n Fig. 335, Draw the final plan by drawing venjc
lines from the third elevation and horizontal lines from the second pPlag

Problem for practice.

I. A square pyramid side of base 30mm and height SDmn} 13 l_(‘fpl Wi_*-h one of its s|gp
edges on VP with axls inclined at 30° with HP. Draw its projeclions using.

(1) Change of position method and
(ii) Auxiliary method
Unlversity questions.

I. A squarc pyramid edge of base S0mm and height 70mm has its a:?is..inclined ar45oy
HP. Draw its projections if one of the base edges is on HP and is inclined a1 60"y
VP. [CUSAT June 200K].

A square pyramid, side of base 40mm and altiude 60mun is keptwith a side ofbase
parallel to VP and the triangular face contauning that side of base being verucal. [KU
Dec 2009].

3. Asquare pyramid side of base 30mm and height 60mm s restmg on HP on its vene
in such o way that one of its slant edges is vertical and the tnangular face containmg
that slant edge is perpendicular to VP. Draw the projections of the solid. [KU June
2013].

Example322.

I

A pentagonal pyramid of side 1 5mm and height 35mm is kept with one of its tiangular

faces on HP with the edge of this tnangular (ace inclined at 307 with VP. Drow its projec-

tons
Solution.

Since the mangular face of pentagonal pyramid is on MP, the axis is inclined w HP
The solid rests on HP with axis inclined to HP: Hence start with the lop view. Since the
edge condifion exists, keep on of the sides of pentagon perpendicular 1o XY line and join
all the comners with the centre, Draw the elevation as shown in Fig. 336. In this eJevation
the lino o'c'd’ Is the elevation of triangular fiuce OCD. Redraw the elevation with line
o'¢’d'on XY line. Draw the comrespending plan. In this plan the edge cd is perpendiculy
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1o XY line. [CD i3 pemendicular 1o Vp
withXY line. Complete the fina) eleva
ofbasc is nearer to XY i

e =

J. Redraw this plan with the edge cd inclined at 30°
lion as shown in Fig. 3.36. In the final plan the centre
ne compared to the veriex. Hence in the final elevation base is

o —— e

| ’l“’ |
| |

Fig. 3.36.

invisible second elevation from X, Y, line are the distances of corresponding points in the
first clevation from XY line.

Problem for practice.

|. A pentagonal pyramid having base with 30mm side und 70mm height rests ona cor-
ner of its base an HP such thatthe apex is 55mm above the ground und the top view
of the axls is inclined al 30° to the VP. Draw ils projections.

2. A pentagonal pyramid of side of base 25mm and axis height 60mm is kept with one of
its base edges on HP with axis inclined at40” with HP and the plane containing the
axis is inclined a1 30° with VP. Draw its projections.

Unlversity questions.

I Drow the projections of a pentagonal pyramid 40mm side and axis 70mm long when
iLis resting on one ofits base edges with the axis making an angle of 30° to HP and
459 to VP. [CUSAT June 2012].

.

2 Apentagonal pyramid edge of base 3cm and height Scm rests on a comer of its base
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insucha wzylhmlhcsiamedggconuhﬂnglhe comermakes anangle of 45° with Hp
and 30° to VP. Draw its projections [CUSAT June 2013]. |

3 A pentagonal pyramid sidz ofbase 30mm and leegth of s 60mm lﬂﬂgdcdsgchm
one side of the base is on the HP and the uia.ngulnrfm?f conlamng s Tﬁc is ven;.
cal. Draw the projections when the triangular face is parallel to VP. The base of
pyramid should be visible in the elevaton. [KU June 2011]-

4. A penmgonal pyramid edge o base 40mra and height 60mm resung on a comer of i
base in such a way that the slant edge containing the comer makes an angle of 6(?
with HP and 30° with VP. Draw its projections. [KU June 2007].

5. Apeniagonal P)nmid,base?jmsidcmda:xjsSSmm long has one of its triangular
faces on HP and the edge of the base contained by that face makes an angle of 3(?
with VP. Draw its projections. [KU May 2007).

Example 3.23.

A hexagonal pyramid side of base 1 5mm and height 35mm has an edge of the base 1
HP making 40° with VP. Iis base makes 45° with HPand its apex away from VP than the
base. Draw the projectons of the pyramid.

Solution.

Pyramid rests on HP with axis inclined 1o HP. Henice start with the top view which 15
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ahexagon of side I_Smm, Join all the comers with the centre. Since the edge condition
exists, one of the sides of hexagon should be kept perpendicular 1o XY line. Draw the
elevation and redraw this elevation with the base inclined a1 45° with XY line. Draw the
coresponding plan. In this plan, the edge on HP, CD, is perpendicular to VP. Redraw
this plan with cd inclined at 40° with XY line. Draw the fmal elevation by drnwing vertical
lines from the third plan and horizontal lines from the second clevation as shown in Fig. 6.43
In the final plag, the base is away from XY line compared to the apex. Hence in the final
elevation the base is completely invisible.

Problem for practice.

A hexaganal pyramid, side ofbase 20mm and axis height 50mm is kept with one of its
base edges on VP with axis inclined at 40° with VP and 30° with HP. Draw its projections
such that the base is visible in the plan.

University questions.

1. Ahexagonal pyramid, base 25mm side and axis 55mm long, has one of its slant edges
on the ground. A plane containing that edge and the axis is perpendicular to the
ground and inclined at 45° 10 the VP. Draw the projections, when the apex 1s nearer
to the VP than the base. [CUSAT June 2008, KU June 2011).

A hexagonal pyramid side ofbase 25mm long and height 70mm has one of s tnangu-
lar faces perpendicular to HP and inclined at 45V to VP. The base side of this triangu-
lar face is parallel to HP. Draw its projections. [CUSAT June 2010].

1

3. A hexagonal pyramid side of base 25mm and height 60mm rests on a corner of its
base in such a way that the slant edge containing that comer makes an angle of 45°
with HP and top view of the axis makes an angle of 30° with VP. Draw the
projections of the pyramid. [CUSAT June 2012),

Example 3.24.
An cquilateral tnangular prism side of base 25mm and height 30mm is kept with one

of its base comers on HP with axis inclined at 45° with HP and 30° withVP. Draw 15
projections.

Solutlon.

The prism rests on HP with axis inclined to HP. Hence start with the top view which
is an equilateral triangle of side 25mm. Since the comer condition exists, the imaginary line
joining the comer and the centre of base should be kept parallel to XY line. For this keep
one of the sides of the triangle perpendicular o XY line. Mark the camers as ap, bq, cr
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and the centre as o, 0,. Draw the elevation. Redraw this elevaton wath the point q'on XY
line and base inclined at 45° with XY line. When the base is inclined at 45° with XY line,
the inclination of axis will be, 90-45 = 45°. Draw the corresponding plan as shownin
Fig. 3.38. In this plan, the face abe is visible because in the elevation a’b'c’ is away from
XY line compared to the other face p'q’r’. In this second plan, the apparent length of axis
00, is parallel to VP. Redraw this plan with oo, inclined at f3* with XY line. 3* is the
apparent inclination of axis corresponding Lo the true inclination of 30°, Draw the final
clevation as shown in Fig. 3.38. Inthe final elevation the face a’b'c’ is visible because in
the plan the face abc is away from XY line compared to the other face par.

Problem for practice.

Anequilateral tnangular prism side of base 40mm and axis height 50mm is kept with
one of its base edges on VP with uxis inclined at 40° with VP and 30° with HP. Draw its
projections.

University question.

An equilaterul tiangular prism of side ofbase 25mm and axis SOmm long is resting oo
un edge of base on HP such that the face containing that edge is inclined at 30° to HP.
Draw the projections ol the prism, when the edge on which the prism rests is inclined af
60° with VP. [KU June 2012].
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gxample 3.25.

A pentagonal prism side ofbase 15mm and axis height 35mm is kept with one of its

base edges on HT’ with axis inclined at 40° with HP. Draw its projections when the top
view of axis is inclined at 359 with Vp.

Solution.

Prism rests on HP, with axis inclined to HP, Hence start with the top view whichisa
regular pentagon of side 15mm. Sice the edge condition exists, one of the sides of the
pentagon should be kept perpendicular to XY line, Draw the elevation, Redraw this eleva-
tion with edge ,s' on XY line and axis inclined at 407 with XY line. Draw the correspond-
ing plan. In this plan the axis is parallel to XY line. Redraw this plan with axis o0, inclined
at 35° with XY line. Draw the final elevation as shown in Fig.3.39.

—

Fig. 3.39.

Example 3.26.

A pentagonal prism side of base 15mm and axis height 35mm is kept with one ol its
base comers an HP with the vertical edge containing this corner inclined at 40° with HP

ond 30° with VP. Draw its projections.
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Solution.
The priam rests on HP with axis inclined 1o HP. Heace start \"f'llh the top view Whig),
is a regular pentagon of side 1 Smm. Since the comer condition €XIsts, (base comerop Hp

with axis inclined to HP) the imaginary line joinng _
gon should be kept parallel to XY line in the plan. For thi :
pentagon perpendicular to XY line. Draw the clevation and redraw this elevation wip,

on XY line and ¢¢’ line inclined ot 40° with XY line. Draw the second plan as showp m
Fig. 3.40. In this plan the the line cris parallel o XY line. Redraw this plan with the line
inclined at 3 with XY line, p° is the apparent inclination of the vertical edge CR cony.
sponding to the actual inclination of line CR with VP. [30°]. The top view of line CR g
apparent length and hence the inclination of cr should be apparent inclination. To obtaineg

this comer and the centre of the pey,
s keep one of the sideg of

the apparent inclination 3 , draw a linc of length 35mm inclined at 30° with horizony |

Through the lower end of this line, draw ofhorizontal line. With the upper end of the ling,

r as centre, apparent length of the lines CR (cr from second plan) as radius draw an arcp |

cut the horizontal line at c. The inclination this apparent Line re is the apparent inclination
_ﬂ_. Complete the finul elevation as shown in Fig. 3.40
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problems for practice.

|. A pentagonal prismside of base 25mm and axis height SOmm is kept with one of its

base chgcs on VP with axis inclined af 40° with VP and 30° with HP. Draw 1ts
projections.

2. A pentogonal prism s'!de ofbase 25mm and axis height 50mm is kept with one of it3
base corners o_n VP with the vertical edge containing this comer inclined at 40° with
VP and 30° with HP. Draw its projections.

University questions.

. Apentagonal prism. edge of base 30mm and height 55mm resting on a corner of its
base on HP and 45mm in front of VP. The longer edge containing that corner is
inclined a1 45° to HP and the plane containing that edge and the axis is inclined at 30°
to VP. Draw the projections of the prism. [KU May 2009].

2. Apentagonal prism edge of base 30mm and height 60mm is resting on a cormer of its
basc on HP and 45mm infront of VP, The longer edge containing that corner Inclined
at45% 1o HP. Draw the projections of the prism, if the axis of the prism is inclmed at
30%to VP. [KU Jan. 2009].

Example 3.27.

A hexagonal prism side ofbase | 5mm and height 35mm is kept with one of its base
edges on HP with axis inclined at 40° with HP and the plane containing the axis is inclined
at 35° with VP. Draw its projections.

Solution.

Since the prism rests on HP, with axis inclined to HP, start with the top view which is
arcgular hexagon of side 15mm. The prism is in edge condition. Therefore one of the
edges of the hexagon should be kept perpendicular to XY line. Draw the elevation and
redraw this clevation with 's’on XY line and axis o'o," inclined at 407 with XY line. Draw
the corresponding plan. In this plan the axis oo, is parallel 1o XY line. It should be inclined
at 30° with XY line. Therefore redraw the second plan with axis oo, mclined at 35° with
XY line. Complete the final elevational as shown in Fig. 3.41.
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P'roblem for practice.

A hexagonal prism side of base 25mm and axis height 50mm is kept with one of its
base corners on HP with the axis inclined at 45° with HP and 30° with VP. Draw iis
projections.

Universiry questions.

I. A hexagonal pnsm of base 25mm side and axis 45mm long 1s positioned with one of
its bose edges on HT such that the axis is inclined at 30° 10 HP and 45° to VP. Draw
its projections. Follow the change of position method. [CUSAT June 2011].

A hexagonal prism, edge ofbase 30mm and height 65mm is resting on a comer of its
base in HP and 50mm in front of VP. The longer edge containing that comer inclined
at 45 to HP and a veriical plane containing that edge and the axis inclined at 30°1o
VP, Draw the projections of the prism [CUSAT June 201 ).

[

3. A hexagonal prism, base 20mm side and axis 50 mm is placed on one of its bose

edges on HP such that the axis is inclined af 30° (o VP and 60° to HP. Draw the
prajections [KU June 2005].
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Example 3.28.

A cube of side 25mm is kept with one of its edges on HP with axis inclined at 40° with
HP. Draw its projections when the edge on HP is inclined at 359 with VP.

Solution.
The object rests on HP with axis inclined to HP, Therefore start with the top view

which is a square of side 25Smm. Since the edge condition exists, (edge on HP with axis
inclined to HP) one of the sides of the square should be kept perpendicularto XY line in
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Fig. 3.42.

the top view. Draw the elevation and redraw the elevation with q'r’ on XY line and the
base p'q'r's' inclined a1 (90°- 40°) = 50° with XY line. Draw Lhe corresponding plan. In
this plan the line cr is invisible line ond line ad is visible line. The edge on HP, CR 15
perpendicular to VP. Redrow the plan with erinclined at 359 with XY line. Draw the final
clevation by drawing vertical lines from the points in the third plan and horizontal lmes from
the points in the second elevation.

Problems for practice.

1. A cube of side 30mm is kept with one of its comers on HP with axis inclined at 40°
with HP and appears to be inclined at 35° with VP. Draw its projectons.

2. A cube of side 30mm is kept with one of its base edges on VP with axis inclined at 40°
with VP and the edge on VP inclined at 35° with HP. Draw its projections.
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University question.

A cube of 30mm side rests with one of its edges oo HP =neh lhﬂl.;“;? r:\l'lhe Square
faces containing that edge is inclined at 30° to HP and the edge on which it rests bﬂng
inclined a1 60° to VP. Draw its projections. (KU May 2009].

Example 3.29.

A cube of side 25mm is kept with one of its comers on HP \\'ill_1 one of its body
diagonals perpendicuarto VP. Draw its projection using change of position method.

Soludon.

The cube rests on HP with axis inclimed to HP. Therefore start with the top vigy,
which is a square of side 25mm. Since the corer condition exists, (comer an HP with ayjs
inclined to HP) the imaginary line joining a comer of the square and centre of the square
should be ket parallel to XY line in the top view. For this draw the square with all the
sides inclined at 45° with XY line. Draw the elevation and redraw tis elevation such thy
the line joining p and c is paralle] to XY line and at a distance r'e’ from the XY lime. The
point ' should be on XY line. Draw the second plan by drawing vertical lines from the
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second clevation and horizontal lines fromth

toXY line, showing that the body diagonal PC is parallel to VP, This body diagonal should

be perpendicular to VP. Hence redraw the plan with pe perpendicular to XY line. Com-
pletcthe final clevation as shown in Fig.3.43.

University Question

¢ firstplan. In this second plan pe is parallel

A cube of 30mm side resting on

dingonal is perpendicular to VP. D
[CUSAT June 2012].

Example 3.30.

ground on onc of its comers in such a way that a solid
raw its projection using auxiliary plane projections.

A pentagonal PYTI.lmid side of base 15mm and axis height 35mm is frecly
suspended from one of its base comers. Draw its projections when the axis appears to be
inclined at 30° with VP,

Solution.
When a solid is frecly suspended from a point on the solid, the position of the axis will

be such that the line joining that point of suspension and the centre of gravity of the solid
will be perpendiculor to HP. Even though the pyramid does not rest on HP, there exists a

condition with respect 10 HP, ic, the line joining the point of suspension and the centre of
gravity is perpendicular to HP. Hence, in the initial positon assume that the axis Is perpen-
dicular to HP and start with the top view. Draw the pentogon with the line joining one of
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For this, keepone of the sides of Penlagoy,

: 1o XY line, i
the comers and the centre parallel to 44 Draw the clevatian. Mark ¢, which "

perpendiculur to XY line, as shown in Fig. 3.

!
o'o" edra levatian ws
the clevation of centre of gravity, 0,'2'= —7 i Joina'and ¢'. Redrayw the clevattion wih

a'¢’ lime perpendicular to XY line. Draw the comesponding plan. In this plan, the plan of

axis 0,0 is parallel to XY line. Redraw this planwith0,0 line inclined at 30° with XY line,
Complete the final elevation by drawing vertical lines from the third plan and horizonyy
lines from the second elevation as shown in Fig 3.44.

University question.

A square pyramid base dcm side and axis 6em long is freely suspended from one of the
comers of its base. Drawits projections, when the axis ana vertical plane makes an angle
ot 45° with the VP. [KU May 2008].

Example 3.31

A square pyramid 50mm base edge and 70mm height is an HP with one of its base
edges such that the axis is making 45° with HP and the base edge making 30° with VP
Draw the projecnons,

Solution

The pyramid rests on HP with axis inclined to HP. Therefore slart the drawing with
view on HP, plan. Sincs edge condition exists [edge on HP with axis inclined to HP], one
of the ] o 0o
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sides of the square ShGPId be kept perpendicular to XY line. Draw the corresponding
dem[iqn and’rcfdmw this clevation with b'e’ an XY lire with the base inclined at (90-15)
=45°with XY Ilnf:. Draw the second plan. In this plan the edge on HP, be, is perpendicular
to VP Redraw this lsccond plan with line be inclined at 30° with XY line. Draw the fmal
clevation. In U}c third plan, the centre of the base is away [rom XY line compared to the
apex of pyramid. Hence the base is completely visible in the final elevation.

Example3.32

A square prism of base side 40mm and length 60mm has a base edge on VP, axis
inclmed at 35° to VP and the resting base edge is inclined at 45" 1o HP. Draw the projec-
tions of the solid.

Solution

The prism rests on VP with axis inclined to VP. Therefore start the drawing with the
view on VP, elevation. Since the edge condiiion exists, [edge on VP with axis mclined to
VP], onc of the sides of the square in the clevation should be kept perpendicular to XY
line. Draw the corresponding plan. Redraw this plan with base edge qron XY line. Draw
the second elevation. In this elevation the edge on HP, q'r is perpendicular to HP (perpen-
dicular to XY line). Redraw this elevadon with q'r inclined at 45° with XY linc. Draw the
final plan. [n the final plan the face abed is visible because in the clevauon the face a’b'c’d’
isaway from XY line compared to the face p'q'r's'.
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Fig 346
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adraw the elevauon with the line ay
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Seclutions of additional problems
Case(1). Problems with axis perpendicular to one of the reference planes (Objectis in
smple posinen).
Points to be remembered
* When the base of an object is on 2 reference plane or parallel to a reference plane, the
axis will be perpendicular to that reference plane.
* The view on that reference plane to which the axis is perpendicular will be the rue shape
of the base of the object.
* Drawing should be started with the view on that reference plane to which the axis s

Chapeer 3 149
P:W.,:ndlcul.lr te, the drawing should be started with the true shape of the base of the
\Q\J{\‘I‘
+ Al the boundary lmes ofa view are visible lines.
» Points, lines, taces, et which are far away from a reference line in coe of the views arc
visible m the other view.
+ All the hines meetung at an invisible point are invisible lines
» Two visible lines never cross each other:
Problem 3.1

A pentagonal prism of 35mm base side and 70mm axis height 1s resting on the HP on
ane of its base comers with its axis inclined at 40° to HP and parallel to the VP, Draw it
projection when the base sides contining the resting comer are equally inclined to the HP
Solution
. Draw the xy lme and draw the plan satisfymg the comer condition. ie, the line joming the
comer and centre of pentagon parallel to xy line. For this keep one of the base edyes

perpendicular to Xy line.

2 Draw the elevation
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3. Redraw the elevation with point r on XY line und axis inclined at 40° with XY line.
(¢’ inclined at 40° with XY line)
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4. Draw the plan. In this plan the axis is parallel to VP.

Problem 3.2
A square pyramid of base side 30mm an _ o
its triangular faces with its axis paralle] to VP. Draw its projections

Salution ;
Since the triangular face of a pyramid is on HF, one of the base edges is on HP and th,

axis is inclined to HP. Therefore the edge condition exists. _
I, Draw the XY line and draw the plan satisfying edge condition.

2, Draw the elevation .
3. Redraw the elevation with the tangular face 0d'c’ on XY Line.

4. Draw the final plan. In this plan the axis is parallel to VP.
r F
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Problem 3.3

A square pymmid of base side 40mm and axis height 60mm is suspended by means of
astarting from one of its base comers with its axis parallel to VP. Draw its projections.
. Draw the XY line and draw the plan satisfying comer condition.
2. Druy the elevation and mark a point g om the axis such that the distance of ¢’ from the
basc is one fourth of axis height 0,'g'=15mm

f
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3. Redrmw the clevation witha'g’ line pemendicular to XY line.
4. Draw the plan. In this plan the axis is panallel to VP,

Fig. 350

Problem 3.4

A cone of base diameter 50mm ond oxis height 60mm is kept on VP with its axus
inclined at 40” with VP and the plane contiming the axis is inclined at 30 with HP. Draw its
projections. __ 50
Solotion
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1 Redraw the elevation with verey ¢ on XY line
XY lme-

4. Draw Lhe second plan. In this plun the axgs 0 ospanalle) to VP (Parallel o XY hne).
5. Redraw the second plan withasis o o inclined at 30° with XY line

¢ Draw the final elevation as shown in Fie 352

problem 3.6

and the slant edyre o'¢” perpendhculur o

A cane Df!?'ﬂs.ﬂ dEML'tcr S0mm and axis height 60mm is kept on HP with its axis
inclined at 40 with HP und appears to be inclined at 30° with VP Draw its projections.
Solution

Smee the Ubj'-ﬂ.lﬂls on HP with axis mclined to HP, in the initial position assume that
the axis s perpendicular to HP and henee start the drawing witl the plan.
|. Drnw the plan and elevation.

2. Redraw the elevauon with pomt e'on XY line and the base inclined at 90-40- 507 with
XY lme.
3. Draw the second plan. n this plan the axis is parnllel o VP (Parallel to XY line).
4. Redraw the second plan with axis inclined at 30%with XY line.
5.Draw the final elevation as shown in Fig. 3 53.
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Problem 3.7 o .. ket on VP withir
A cone of base diameter 50mm and axis h_elght 63;:;““:' P 18S axig
inclined at 40° with VP and 30" with HP. Draw 115 pro]
Solution
s incli tart the
Since the cone rests on VP with axis inclined to VP,s
VP, elevation.
1. Draw the elevation and the plan - R
2. Redraw the plan with the point e on XY line and the base I1n 5y
with XY line. N S
3. Draw the second elevation. In this elevation the axis is parallel to HP ( eltoXy
line).

drawing with the vie,, .

4. Redraw this elevation with axis inclinedat &” with XY line (.18 the apparant inclina,
. ' : 0

of axis corresponding to the actual inclination of 30°)

5. Draw the final plan as shown in Fig. 3.54.
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