8-0. INTRODUCTION

Practical solid geometry or descriptive geometry deals with the representation of
points, lines, planes and solids on a flat surface (such as a sheet of paper), in
such a manner that their relative positions and true forms can be accurate[y determined.
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If straight lines are drawn from various points on the contour of an object to meet
a plane, the object is said to be projected on that plane. The figure formed by joining,
in correct sequence, the points at which these lines meet the plane, is called the
pro]ectlon of the object. The hnes from the obJect to the p!ane are ca!led pro]ectors
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In engineering drawing following four methods of prolectton are common!y used,
they are:

(1) Orthographic projection (3) Oblique projection
(2) Isometric projection (4) Perspective projection.

In the above methods (2), (3) and (4) represent the object by a pictorial view
as eyes see it. In these methods of projection a three dimensional object is
represented on a projection plane by one view only. While in the orthographic
projection an object is represented by two or three views on the mutual perpendicular
projection planes. Each projection view represents two dimensions of an object.
For the complete description of the three dimensional object at least two or three
views are required.

8:3. ORTHOGRAPHIC PROJECTION ‘==z

When the projectors are parallel to each other and also perpendicular to the plane,
the projection is called orthographic projection.

Step 1: Imagine that a person looks at the block [fig. 8-1(i)] from a theoretically
infinite distance, so that the rays of sight from his eyes are parallel to one another
and perpendicular to the front surface F. The view of this block will be the shaded
figure, showing the front surface of the object in its true shape and proportion.
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170 Engineering Drawing [Ch. 8

Step 2: If these rays
of sight are extended further
to meet perpendicularly &
vertical plane (marked V.P)
set up behind the block.

Step 3: The points at
which they meet the plane
are joined in proper
sequence, the resulting
figure (marked E) will also
be exactly similar to the
front surface and this is
known as an elevation or
front-view. This figure is the
projection of the block. The
lines from the block to the
plane are the projectors. As
the projectors are perpen-
dicular to the plane on
which the projection is
obtained, it is the
orthographic projection.
The projection is shown
separately in fig. 8-1(ii). It
shows only two dimensions
of the block viz. the height
H and the width W. It does
not show the thickness.
Thus, we find that only one
projection is insufficient for
complete description of the
block.

Let us further assume
that another plane marked
H.P. (horizontal plane) [fig. 8-2(i)] is hinged at right angles to the first plane,
so that the block is in front of the V.P. and above the H.P. The projection on the
H.P. (figure P) shows the top surfaces of the block. If a person looks at the block
from above, he will obtain the same view as the figure P and is known as a plan
or top-view. It shows the width W and the thickness T of the block. It however
does not show the height of the block.

One of the planes is now rotated or turned around on the hinges so that it lies
in extension of the other plane. This can be done in two ways:

-

-
e I g

P lT
.. T TOPVIEW “hp.

(i}

FiG. 8-2

(i) by turning the V.P. in direction of arrows A
(iiy by turning the H.P. in direction of arrows B.
The H.P when turned and brought in line with the V.P is shown by dashed

lines. The two projections can now be drawn on a flat sheet of paper, in correct
relationship with each other, as shown in fig. 8-2fii).
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Art. 8-6] Orthographic Projection 171

When studied together, they supply all information regarding the shape and the
size of the block. Any solid may thus be represented by means of orthographic
projections or orthographic views.

The two planes employed for the purpose of orthographic projections are called
reference planes or principal planes of projection. They intersect each other at right
angles. The vertical plane of projection (in front of the observer) is usually denoted
by the letters V.P. 1t is often called the frontal plane and denoted by the letters EP.

The other plane is the horizontal plane of projection known as the H.P. The line
in which they intersect is termed the reference line and is denoted by the letters
xy. The projection on the V.P. is called the front view or the elevation of the object.
The projection on the H.P. is called the top view or the plan.

When ’thekpklanes of‘proj’ection kare‘ | ABOVE , -
extended beyond the line of I VP
intersection, they form four quadrants &\ 3

or dihedral a.ngles which may.be . ¢ %%N§?'_\(QSLJADRANT
numbered as in fig. 8-3. The object B ' f TO BE OPENED
may be situated in any one of ( ABOVE HP™ t !

the quadrants, its position relative ™ BEHINDVP. | 4 ' >

to the planes being described as
*above or below the H.P." and

S

\\—«»
N

“in front of or behind the V.P."

The planes are assumed to be
transparent. The projections are
obtained by drawing perpendiculars
from the object to the planes, i.e.
by looking from the front and from
above. They are then shown on a
flat surface by rotating one of the
planes as already explained. /t should ]
be remembered that the first and the Fic. 8-3
third quadrants are always opened out while rotating the planes. The positions of the
views with respect to the reference line will change according to the quadrant in which
the obJect may be srtuated Th:s has been explamed in detau! in the next chapter

5 6. ﬁagtwé@t%ge e&;ew%@% //

We have assumed the obJect to be sxtuated in front of the VP and above the H.P.
i.e. in the first quadrant and then projected it on these planes. This method of
projection is known as first-angle projection method. The object lies between the
observer and the plane of projection. In this method, when the views are drawn
in their relative positions, the top view comes below the front view. In other
words, the view seen from above is placed on the other side of (i.e. below) the
front view. Each projection shows the view of that surface (of the object) which
is remote from the plane on which it is projected and which is nearest to the observer.
www.Jntufastupdates.com 3
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172 Engineering Drawing [Ch. 8

TABLE 8-1
DIFFERENCE BETWEEN FIRST-ANGLE PROJECTION METHOD
AND THIRD-ANGLE PROJECTION METHOD

non~transpareni

| In this method, when the views are
| in their relative posztions, the plan comes 1
below the elevation, the view of the object
_ as observed from the left-szde is drawn to | {
the right of elevation.

This method of pm;ect:on 15 Now reco-

mmended by the “Bureau of lndxan Standards’
fram 1991 - -

‘ :Thrs method of projecti
;’ aise in ather €Ol mes

8- ‘? %%%E@mﬁ%%% FE@EEQH@%

In th;s method of projection, the object is assumed to be s:tuated in the ’[hll‘d
quadrant [fig. 8-4(i)]. The planes of projection are assumed to be transparent. They
lie between the object and the observer. When the observer views the object from
the front, the rays of sight intersect the V.P. The figure formed by joining the
points of intersection in correct sequence is the front view of the object. The top
view is obtained in a similar manner by looking from above. When the two planes
are brought in line with each other, the views will be seen as shown in fig. 8-4(ii).
The top view in this case comes above the front view.

HP. = - =
P b7
) D P N
_ TOPVIEW |~
X - — y
¢ ) 4 |
; §
s o T '
bl H
E |
R !
vp. FRONTVEW +

()
FiG. 8-4
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Art. 8-8] Orthographic Projection 173
In other words, the view seen from above the object is placed on the same side
of (i.e. above) the front view.

Each projection shows the view of that surface (of the object) which is nearest to
the plane on which it is projected.

On comparison, it is quite evident that the views obtained by the two methods of
projection are completely identical in shape, size and all other details. The difference
lies in their relative positions only.

' @ . g@tﬁ%%mﬁ Lt

Studylng the pro;ectlons mdependently, it can be seen that whxle consndermg the
front view (fig. 8-5 and fig. 8-6), which is the view as seen from the front, the
H.P. coincides with the line xy. In other words, xy represents the H.P.

, FRONTVIEW | g

X HpA y VP, y

FIRST-ANGLE PROJECTION THIRD-ANGLE PROJECTION
Fic. 8-5 FIG. 8-6

Similarly, while considering the top view (fig. 8-7 and fig 8-8), which is the
view obtained by looking from above, the same line xy represents the V.P. Hence,
when the two projections are drawn in correct relationship with each other (fig. 8-9),
xy represents both the H.P. and the V.P. This line xy is called the reference line.

The squares or rectangles for individual planes are thus unnecessary and are therefore
discarded.

Further, in first-angle projection method, the H.P. is always assumed to be so
placed as to coincide with the ground on or above which the object is situated.
Hence, in this method, the line xy is also the line for the ground.

www.Jntufastupdates.com )
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ABOVE

-~ TOPVIEW —

= HP.

-

FIRST-ANGLE PROJECTION
FiG. 8-7

In third-angle projection method, the
H.P. is assumed to be placed above the
object. The object may be situated on or
above the ground. Hence, in this method,
the line xy does not represent the ground.
The line for the ground, denoted by letters
GL, may be drawn parallel to xy and
below the front view [fig. 8-9(ii)].

In brief, when an object is situated
on the ground, in first-angle projection
method, the bottom of its front view
will coincide with xy; in third-angle
projection method, it will coincide with
GL, while xy will be above the front
view and parallel to Ground line.

{Ch. 8

TOP VIEW
X v.p. A y
THIRD-ANGLE PROJECTION
FiGc. 8-8
TOP VIEW
FRONT VIEW
y X y
TOP VIEW FRONT VIEW
— G L
{ (ii)
FIG. 8-9

Symbols for methods of projection: For every drawing it is absolutely essential
to indicate the method of projection adopted. This is done by means of a symbolic
figure drawn within the title block on the drawing sheet.

The symbolic figure for the first-angle projection method is shown in fig. 8-10,
while that for the third-angle projection method is shown in fig. 8-11 which are
self expanatory. These symbolic figures are actually the projections of a frustum of
cone of convenient dimensions according to the size of drawing.

www.Jntufastupdates.com 6
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FIRST ANGLE PROJECTION METHOD

L‘H-S

&)

AL
PICTORIAL VIEW

\

FIRST ANGLE PROJECTION

P.P.

~—1 OBJECT

OBSERVER

Orthographic Projection 175

THIRD ANGLE PROJECTION METHOD

I

L-H.S'\//( F—\I'

PICTORIAL VIEW

THIRD ANGLE PROJECTION

OBJECT

RELATION BETWEEN OBSERVER, OBJECT AND P.P.

P.P. - OBSERVER

RELATION BETWEEN OBSERVER, OBJECT AND P.P.

Y

F.V. LH.8.V.

{DENTIFYING GRAPHICAL SYMBOL OF
FIRST ANGLE PROJECTION

FIG. 8-10

LH.SV. F.V.

IDENTIFYING GRAPHICAL SYMBOL OF

THIRD ANGLE PROJECTION
Fic. 8-11

Six views of an Object: There are three important elements of this projection
system, namely

(@ an object

(b) plane of projection

(c) an observer.

Very often, two views are not sufficient to describe an object completely. The
planes of projection being imaginary, following six views are obtained:
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176 Engineering Drawing

(1) Front view
(2) Top view
(3) Left hand side view

{4) Right hand side view
(5) Back view

(6) Bottom view

{Ch. 8

These projections are shown projected on the respective planes, placed by the
methods of first-angle projection and third-angle projection as shown in fig. 8-12
and fig. 8-13 respectively.

Ordinarily, two views — the front view and top view are shown. Two other
views i.e. L.H.S.V. or R.H.S.V. may be required to describe an object completely.
Only in exceptional cases, when an object is of a very complex nature, five or six
views may be found necessary.

—— —
BOTTOM VIEW TOP VIEW
i l [ ] L] L] |
RH.S.V. |FRONTVIEW| LHS.V. BACKVIEW LHSV. IFRONTVIEW| RH.SV. BACKVIE
R.H.S.V. = RIGHT HAND SIDE VIEW
LH.S.V. = LEFT HAND SIDE VIEW ==
TOP VIEW BOTTOM VIEW
FIRST ANGLE PROJECTION THIRD ANGLE PROJECTION
FiG. 8-12 Fig. 8-13
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&) OF POINTS

a.0. INIRODUCTION . %

A point may be situated, in space, in any one of the four quadrants formed by the
two principal planes of projection or may lie in any one or both of them. Its
projections are obtained by extending projectors perpendicular to the planes.

One of the planes is then rotated so that the first and third quadrants are
opened out. The projections are shown on a flat surface in their respective positions
either above or below or in xy.

This book is accompanied by a computer CD, which contains an audiovisual
animation presented for better visualization and understanding of the
subject. Readers are requested to refer Presentation module 21 for the
projections of points.

_9-1. A POINT IS SITUATED IN THE FIRST QUADRANT 27~

The pictorial view [fig. 9-1(i)] shows
a point A situated above the H.P.
and in front of the V.P, i.e. in the
first quadrant. a' is its front view
and a the top view. After rotation
of the plane, these projections will
be seen as shown in fig. 9-1(ii).

The front view a' is above xy
and the top view a below it. The
line joining a' and a (which also is
called a projector), intersects xy at
right angles at a point o. It is quite
evident from the pictorial view that
a'o = Aa, i.e. the distance of the
front view from xy = the distance
of A from the H.P. viz. h. Similarly,
ao = Aa, i.e. the distance of the
top view from xy = the distance U (i)
of A from the V.P. viz. d. FiG. 9-1
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190 Engineering Drawing [Ch. ©

A pomt B (fxg 9-2) is above the H.P and behmd the VP, i.e. in the second
quadrant. b' is the front view and b the top view.

When the planes are rotated, both the views are seen above xy. Note that b'o
= Bb and bo = Bb'.

FiG, 9-2

%w& ﬁa ?@ﬁh&‘%’ %S 8%’3‘2.},%?&35 §N ’?H@ "g%ﬁﬁ%} Qiﬁﬁ&ﬁﬁﬁsf%? /%

A pomt C (fig. 93) is below the H.P. and behmd the V.P, i.e. in the third
quadrant. Its front view c' is below xy and the top view c above xy. Also co =
Cc and co = Cc

FiG. 9-3
www.Jntufastupdates.com 10



Art. 9-5] Projections of Points 191

IN THE FOURTH QUADRANT | %/ |

A pomt E (ﬁg 9- 4) is below the H.P. and in front of the V.P, i.e. in the fourth
quadrant. Both its projections are below xy, and e'o = Ee and eo = Ee'

FiG. 9-4

Referring to fig. 9-5, we see that,

(i) A point M is in the H.P. and in front of the V.P. its front view m' is in
xy and the top view m below it.

(i) A point N is in the V.P. and above the H.P. Its top view n is in xy and
the front view n' above it.

(iii) A point O is in both the H.P. and the V.P. Its projection o and o' coincide
with each other in xy.

95 GENERAL CONawsions 2z

() The line joining the top view and the front view of a point is always
perpendicular to xy. It is called a projector.

(i) When a point is above the H.P, its front view is above xy; when it is
below the H.P, the front view is below xy. The distance of a point from
the H.P. is shown by the length of the projector from its front view to
xy, e.g. a'o, b'o etc.

(iiiy When a point is in front of the V.P,, its top view is below xy; when it is behind
the V.P, the top view is above xy. The distance of a point from the V.P. is
shown by the length of the projector from its top view to xy, e.g. ao, bo etc.

(iv) When a point is in a reference plane, its projection on the other reference
plane is in xy.

Problem 9-1. (fig. 9-1): A point A is 25 mm above the H.P. and 30 mm in front
of the V.P. Draw its projections.

(i) Draw the reference line x [ﬁ 9-1(iD)].
www.Jntufastupdates.com 11



192 Engineering Drawing [Ch. &

(i) Through any point o in it, draw a perpendicular.

As the point is above the H.P. and in front of the V.P. its front view will
be above xy and the top view below xy.

(iii) On the perpendicular, mark a point &' above xy, such that ao = 25 mm.
Similarly, mark a point a below xy, so that ao = 30 mm. a' and a are the
required projections.

Problem 9-2. (fig. 9-6): A point Ais 20 mm
below the H.P. and 30 mm behind the V.P. Draw
its projections.

As the point is below the H.P. and behind
the V.P, its front view will be below xy and the
top view above xy.

>

Oll

et
20-»+<—30

L

VRS

Draw the projections as explained in problem
9-1 and as shown in fig. 9-6. FiG. 9-6

Problem 9-3. (fig. 9-7): A point P is in the first quadrant. Its shortest distance
from the intersection point of H.P, V.P. and Auxiliary vertical plane, perpendicufar to
the H.P and V. is 70 mm and it is equidistant from principal planes (H.P. and V.P.).
Draw the projections of the point and determine its distance from the H.P. and V.P.

X3
i p m pu

Lﬂl
o<
% 1
> '-O“ D
Q=
W=
E Q 450

(VP - y

qu 0 :/k n

D
o<
% 1t

Ly
20
<L =
W
=0

o

Y
p
¥4
Fic. 9-7

Note: O represents intersection of H.P, V.P. and A.V.P.

(i) Draw xy and x; y; perpendicular reference lines.

(i) O represents intersection of H.P, V.P. and A.V.P.

(iii) Draw from O a line inclined at 45° of 70 mm length.

(iv) Project from P" on xy line and x4 y;. The projections are n and m respectively
as shown in figure. From O draw arc intersecting x; y.

(v) Draw a parallel line at convinent distance from x4 y;. Extend P'm to intersect
a parallel line at p' and p as shown.

(vi) Measure distance from xy line, which is nearly 49.4974 mm say 49.5 mm.
www.Jntufastupdates.com 12



Exe. 9] Projections of Points 193

Projections on auxiliary plane: Sometime projections of object on the principal
(H.P. and V.P) are insufficient. In such situation, another projection plane perpendicular
to the principal planes is taken. This plane is known as auxiliary plane. The projection
on the auxiliary plane is known as side view or side elevation. Refer fig. 9-8.

LEFT SIDE
AUXILIARY VERTICAL PLANE
(AVP)

FiG. 9-8

The A.V.P. can be also taken right side also. For more details on projection on

auxiliary plane, refer chapter 11.

o - .
1. Draw the projections of the following points on the same ground line, keeping

the projectors 25 mm apart.

A,in the H.P. and 20 mm behind the V.P.

B, 40 mm above the H.P. and 25 mm in front of the V.P.

C,in the V.P. and 40 mm above the H.P.

D,25 mm below the H.P. and 25 mm behind the V.P.

E, 15 mm above the H.P. and 50 mm behind the V.P.

F, 40 mm below the H.P. and 25 mm in front of the V.P.

G,in both the H.P. and the V.P.

2. A point P is 50 mm from both the reference planes. Draw its projections in
all possible positions.

3. State the quadrants in which the following points are situated:

(@) A point P; its top view is 40 mm above xy; the front view, 20 mm below
the top view.

(b) A point Q, its projections coincide with each other 40 mm below xy.
www.Jntufastupdates.com



194 Engineering Drawing [Ch. 9

4.

10.

A point P is 15 mm above the H.P. and 20 mm in front of the V.P. Another
point Q is 25 mm behind the V.P. and 40 mm below the H.P. Draw projections
of P and Q keeping the distance between their projectors equal to 90 mm.
Draw straight lines joining (i) their top views and (ii) their front views.

. Projections of various points are given in fig. 9-9. State the position of each

point with respect to the planes of projection, giving the distances in centimetres.

|

d ] e
3]
b Y| mi =
X Iy A 3 y
~f d
a = «
w
C’
as—XL b
FIG. 9-9

. Two points A and B are in the H.P. The point A is 30 mm in front of the V.P,

while B is behind the V.P. The distance between their projectors is 75 mm and
the line joining their top views makes an angle of 45° with xy. Find the
distance of the point B from the V.P.

. A point P is 20 mm below H.P. and lies in the third quadrant. its shortest

distance from xy is 40 mm. Draw its projections.

. A point A is situated in the first quadrant. Its shortest distance from the

intersection point of H.P, V.P. and auxiliary plane is 60 mm and it is equidistant
from the principal planes. Draw the projections of the point and determine its
distance from the principal planes.

. A point 30 mm above xy line is the plan-view of two points P and Q. The

elevation of P is 45 mm above the H.P. while that of the point Q is 35 mm
below the H.P. Draw the projections of the points and state their position with
reference to the principal planes and the quadrant in which they lie.

A point Q is situated in first quadrant. It is 40 mm above H.P. and 30 mm
in front of V.P. Draw its projections and find its shortest distance from the
intersection of H.P, V.P. and auxiliary plane.
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10-0.

PROJECTIONS
. Of
SY STRAIGHT LINE

WRopucion. . T T

A straight line is the shortest distance between two points. Hence, the projections
of a straight line may be drawn by joining the respective projections of its ends

which a
The

re points.
position of a straight line may also be described with respect to the two

reference planes. it may be:

. Parallel to one or both the planes.
. Contained by one or both the planes.
. Perpendicular to one of the planes.

Inclined to one plane and parallel to the other.

Inclined to both the planes.

Projections of lines inclined to both the planes.

Line contained by a plane perpendicular to both the reference planes.

. True length of a straight line and its inclinations with the reference planes.
. Traces of a line.

. Methods of determining traces of a line.

. Traces of a line, the projections of which are perpendicular to xy.

. Positions of traces of a line.

§* %%%g “?ﬁ'} @%%ﬁ %3%%{ %ﬁi%%%v% '%‘é“ié% ?i&%%ﬁ% /%

Line AB is parallel to the H.P.

a and b are the top views of the ends A and B respectively. It can be
ciearly seen that the figure ABba is a rectangle. Hence, the top view ab is
equal to AB.

a'b' is the front view of AB and is parallel to xy.
Line CD is parallel to the V.P.

The line ¢'d’ is the front view and is equal to CD; the top view cd is
parallel to xy.

Line EF is parallel to the H.P. and the V.P.
ef is the top view and e'f' is the front view; both are equal to EF and
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196 Engineering Drawing [Ch. 18

Hence, when a line is parallel to a plane, its projection on that plane is equal to its
true length; while its projection on the other plane is parallel to the reference line.

G, 10-1

/f/

%gfﬁs i{:’"}%
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Art. 10-3] Projections of Straight Lines 197

Line AB is in the H.P. Its top view ab is equal to AB; its front view a' b' is
in xy.

Line CD is in the V.P. Its front view c'd' is equal to CD; its top view cd is
in xy.

Line EF is in both the planes. Its front view €' f' and the top view ef coincide
with each other in xy.

Hence, when a line is contained by a plane, its projection on that plane
is equal to its true length; while its projection on the other plane is in the
reference line.

This book is accompanied by a computer CD, which contains an audiovisual
animation presented for better visualization and understanding of the
subject. Readers are requested to refer Presentation module 22 for the
line perpendicular to one of the planes.

When a line is perpendicular to one reference plane, it will be parallel to the other.

de
d
X y
a' l
d
b|
(FIRST-ANGLE PROJECTION) (THIRD-ANGLE PROJECTION)

Fic. 10-3

(@) Line AB is perpendicular to the H.P. The top views of its ends coincide in
the point a. Hence, the top view of the line AB is the point a. Its front
view a' b' is equal to AB and perpendicular to xy.

(b) Line CD is perpendicular to the V.P. The point d' is its front view and the
line cd is the top view. cd is equal to CD and perpendicular to xy.

Hence, when a line is perpendicular to a plane its projection on that plane is
a point; while its projection on the other plane is a line equal to its true length and
perpendicular to the reference line.

In first-angle projection method, when top views of two or more points coincide,
the point which is comparatively farther away from xy in the front view will be
visible; and when their front views coincide, that which is farther away from xy in
the top view will be visible.

In third-angle projection method, it is just the reverse. When top views of two
or more points coincide the point which is comparatively nearer xy in the front
view will be visible; and when their front views coincide, the point which is nearer

in the top view will be visible
v P www.Jntufastupdates.com 17
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107

e giER.

This book is accompanied by a computer CD, which contains an audiovisual
animation presented for better visualization and understanding of the
subject. Readers are requested to refer Presentation module 23 for the

AR i e
line inclined to one plane and parallel to the other.

The inclination of a line to a plane is the angle which the line makes with its
projection on that plane.

(@) Line PQq [fig. 10-4(})] is inclined at an angle ® to the H.P. and is parallel
to the V.P. The inclination is shown by the angle 8 which PQ; makes with
its own projection on the H.P, viz. the top view pq;.

The projections [fig. 10-4(ii)] may be drawn by first assuming the line to
be parallel to both the H.P. and the V.P. Its front view p'q' and the top
view pg will both be parallel to xy and equal to the true length. When the
line is turned about the end P to the position PQ; so that it makes the
angle 8 with the H.P. while remaining parallel to the V.P, in the front view
the point q' will move along an arc drawn with p' as centre and p'q' as
radius to a point g'; so that p'g'; makes the angle 8 with xy. In the top
view, g will move towards p along pg to a point g; on the projector
through g'1. p'q'; and pgq are the front view and the top view respectively
of the line PQ;.

{0 (i)
FIG. 10-4

(b) Lline RS; Ifig. 10-5(i)] is inclined at an angle g to the V.P. and is parallel
to the H.P. The inclination is shown by the angle s which RS; makes with
its projection on the V.P, viz. the front view r's'y. Assuming the line to be
parallel to both the H.P. and the V.P, its projections r's' and rs are drawn
parallel to xy and equal to its true length [fig. 10-5(ii)].

When the line is turned about its end R to the position RS; so that

it makes the angle g with the V.P. while remaining parallel to the H.P, in
www.Jntufastupdates.com 18
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the top view the point s will move along an arc drawn with r as centre
and rs as radius to a point s; so that rs; makes the angle @ with xy. In
the front view, the point s' will move towards r' along the line r's' to a
point s'; on the projector through sq. rs; and r's'; are the projections of the
fine RS;.

0 (i)
Fic. 10-5 '

Therefore, when the line is inclined to the H.P. and parallel to the V.P, its top
view is shorter than its true length, but parallel to xy; its front view is equal to
its true length and is inclined to xy at its true inclination with the H.P. And when
the line is inclined to the V.P. and parallel to the H.P, its front view is shorter
than its true length but parallel to xy; its top view is equal to its true length and
is inclined to xy at its true inclination with the V.P.

Hence, when a line is inclined to one plane and parallel to the other, its
projection on the plane to which it is inclined, is a line shorter than its true length
but parallel to the reference line. Its projection on the plane to which it is parallel,
is a line equal to its true length and inclined to the reference line at its true
inclination.

In other words, the inclination of a line with the H.P.
is seen in the front view and that with the V.P. is seen in Y
the top view.

Problem 10-1. (fig. 10-6): A line PQ, 90 mm long, is p 30°
in the H.P. and makes an angle of 30° with the V.P. Its %
end P is 25 mm in front of the V.P. Draw its projections.

25

As the line is in the H.P, its top view will show the
true length and the true inclination with the V.P. Its front

. . . Fic. 10-6
view will be in xy.

(i) Mark a point p, the top view 25 mm below xy. Draw a line pg equal to
90 mm and inclined at 30° to xy.
(iiy Project p to p' and g to g' on xy.

and p'q' are the requi view and front view respecti .
Pa P9 A wwe Intu as‘f dvates om P )iféy
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Problem 16-2. (fig. 10-7): The length of the top view b’

of a line parallel to the V.P. and inclined at 45° to the H.P.
is 50 mm. One end of the line is 72 mm above the H.P
and 25 mm in front of the V.P. Draw the projections of
the line and determine its true length.

As the line is parallel to the V.P, its top view will be . A5
parallel to xy and the front view will show its true length 2 F
and the true inclination with the H.P. e y
(i Mark a, the top view, 25 mm below xy and a', q
the front view, 12 mm above xy. . v 50 b
(i) Draw the top view ab 50 mm long and parallel to G, 10-7

xy and draw a projector through b.

(iii) From a' draw a line making 45° angle with xy and cutting the projector
through b at b'. Then a'b' is the front view and also the true length of the

a’ b'
Problem 10-3. (fig. 10-8): The front view of a 75 mm | lo“
long line measures 55 mm. The line is parallel to the H.P o
and one of its ends is in the VP and 25 mm above the x 3 Y y
H.F. Draw the projections of the line and determine its o
inclination with the VP N
3
As the line is parallel to the H.P, its front view will
be parallel to xy.
(i) Mark a, the top view of one end in xy, and a', its b
front view, 25 mm above xy. Fic. 10-8
(i) Draw the front view a'b', 55 mm long and parallel to xy. With a as centre and
radius equal to 75 mm, draw an arc cutting the projector through b' at b.
Join a with b. ab is the top view of the line. its inclination with xy, viz. @ is
the inclination of the line with the V.P.
EXERCISES 10(a) ... g
1. Draw:the projections of a 75 mm long straight line, in the following positions:
(a) (i) Parallel to both the H.P. and the V.P. and 25 mm from each.
(i) Parallel to and 30 mm above the H.P. and in the V.P.
(i) Parallel to and 40 mm in front of the V.P. and in the H.P.
(b) (i) Perpendicular to the H.P, 20 mm in front of the V.P. and its one end
15 mm above the H.P.
(i) Perpendicular to the V.P, 25 mm above the H.P. and its one end in
the V.P.
(iii) Perpendicular to the H.P, in the V.P. and its one end in the H.P.
{0 () Inclined at 45° to the V.P, in the H.P. and its one end in the V.P.
(i) Inclined at 30° to the H.P. and its one end 20 mm above it; parallel to
and 30 mm in front of the V.P.
(iiiy Inclined at 60° to the V.P. and its one end 15 mm in front of it; parallel

fine.

' 55

to and 25 bove the H.P
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2. A 100 mm long line is parallel to and 40 mm above the H.P. Its two ends are
25 mm and 50 mm in front of the V.P. respectively. Draw its projections and
find its inclination with the V.P.

3. A 90 mm long line is parallel to and 25 mm in front of the V.P. Its one end
is in the H.P. while the other is 50 mm above the H.P. Draw its projections
and find its inclination with the H.P.

4. The top view of a 75 mm long line measures 55 mm. The line is in the V.P,
its one end being 25 mm above the H.P. Draw its projections.

5. The front view of a line, inclined at 30° to the V.P is 65 mm long. Draw the
projections of the line, when it is parallel to and 40 mm above the H.P, its
one end being 30 mm in front of the V.P.

6. A vertical line AB, 75 mm long, has its end A in the H.P. and 25 mm in front
of the V.. A line AC, 100 mm long, is in the H.P. and parallel to the V.P.
Draw the projections of the line joining B and C, and determine its inclination
with the H.P. ~

7. Two pegs fixed on a wall are 4.5 metres apart. The distance between the pegs
measured parallel to the floor is 3.6 metres. If one peg is 1.5 metres above
the floor, find the height of the second peg and the inclination of the line
joining the two pegs, with the floor.

8. Draw the projections of the lines in Exercises 1 to 6, assuming them to be in
the third quadrant, taking the given positions to be below the H.P. instead of
above the H.P, and behind the V.P, instead of in front of the V.P.

10-5. LINE INCLINED TO BOTH THE PLANES %

This book is accompanied by a computer CD, which contains an audiovisual
animation presented for better visualization and understanding of the
subject. Readers are requested to refer Presentation module 24 for the

line inclined to both the planes.
(@) A line AB (fig. 10-9) is inclined at 8 to the H.P. and is paralle! to the V.P.

The end A is in the H.P. AB is shown as the hypotenuse of a right-angled
triangle, making the angle 6 with the base.

by o
P e 7—01
, o
X a ve¥ 5 y
a b
by

PG, 10-9
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(b)

The top view ab is shorter than AB and parallel to xy. The front view a'b'
is equal to AB and makes the angle 8 with xy.

Keeping the end A fixed and the angle 6 with the H.P. constant, if the
end B is moved to any position, say By, the line becomes inclined to the
V.P. also.

In the top view, b will move along an arc, drawn with a as centre and
ab as radius, to a position by. The new top view ab; is equal to ab but
shorter than AB.

In the front view, b' will move to a point b'; keeping its distance from xy
constant and equal to b'o; i.e. it will move along the line pg, drawn
through b' and parallel to xy. This line pg is the locus or path of the end
B in the front view. b'; will lie on the projector through b;. The new front
view a'b'y is shorter than a'h' (i.e. AB) and makes an angle o with xy. o
is greater than 8.

Thus, it can be seen that as long as the inclination 8 of AB with the H.P.

is constant, even when it is inclined to the V.P.

(i) its length in the top view, viz. ab remains constant; and

(i) the distance between the paths of its ends in the front view,
viz. b'o remains constant.

The same line AB (fig. 10-10) is inclined at g to the V.P. and is parallel
to the H.P. Its end A is in the V.P. AB is shown as the hypotenuse of a
right-angled triangle making the angle g with the base.

by

FIG. 10-10

The front view a'b'; is shorter than AB and parallel to xy. The top view
ab, is equal to AB and makes an angle @ with xy.

Keeping the end A fixed and the angle @ with the V.P. constant, if B is
moved to any position, say B3, the line will become inclined to the H.P. also.

In the front view, b';, will move along the arc, drawn with a' as centre
and a'b'; as radius, to a position b'5. The new front view a'b'; is equal to
a'b', but is shorter than AB.
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