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Isometric projection
6.1. Introduction,

Isometric projection i :
sion::r::eetc I;NJW“OH 18 l‘three dimensional view of an object drawn on a two dimen-
ol Ol paper. (3‘0§131der a cube kept with one of its corners on HP with one of its
‘ fsonnlspupendmu‘movn'rhe front view of cube in this position is the isometric
projection of the cube. It is shown in Fig. 6.1. The three axes, OX, OY and OZ are

zlqually inclined to VP and are called isometric axes. The body diagonal BS is perpendic-
arto VP,
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%5 Chapter g

D, BC, PS and QR are parajg
d RS are parallel to the
qually inclined to yp

and DS are parallel to the isometric axis OZ. The edges A
to the isometric axis OX. Similarly the edges AB, CD; P o
isometric axis OY. Actually the isometric axes OX, 0Y and QZ are € o roieptim
and hence all the edges of the cube are foreshortened in the isometr l:t pneii lengt-h OL?es
parallel to the isometric axes are called isometric lines. The .f?resho ) ic length .
isometric line is called isometric length of the line. A scale showing isometric [ength corre.

sponding to actual length is called isometric scale.

6.2. Construction of isometric scale.

R s
From a point O, draw three lines, first line horizontal, second line mchyed at 30 wlﬂ;

horizontal and the third line inclined at 45° with the horizontal. Mar1.< a point A on the 45

inclined line such that OA is the actual length of a line. From the point A, draw a

|

\
\ 30°

|
L0 C
Fig. 6.2

vertical line to intersect the 30 inclined line at B and the horizontal line at C. OB is the
isometric length of the actual length OA. Refer Fig. 6.2.

pe. = =cos 45 and $= cos 30
OA O

OC = OA cos 45
OC = OB cos 30
OB cos 30 = OA cos 45

oy OA cos 45
cos 30

OB =0.816 OA

OB =0.816 OA
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isometric length=0.816 x Actual length
etric

A three dimensional view of an object drawn with isometric length is called isom
lled

iection and t i : : i
project . he‘three dimensional view of an object drawn with actual length 1s ¢@
isometric VIEW orisometric drawing of the object

6.3- Gleneral rules for drawing isometric projection and isometric view-
Rule 1.

All the vertical lines in the elevation of an object which are the elevation of vertical

edges of the object are to be drawn vertical in the isometric projection as well s in the
isometric view.

Rule 2.
All the horizontal lines in the elevation which are the elevation of edges parallel t0 both
HP and VP are to be drawn at an angle of 30° with horizontal.

Rule 3.
All the vertical and horizontal lines in the plan which are the plan of edges parallel o HP
are to be drawn inclined at 30° with horizontal.

In isometric projection, the invisible edges need not be shown by dotted lines. But for
clarity of the drawing the invisible edges can be shown by very thin lines.

Example 6.1.
Draw the isometric projection and isometric view of a rectangular lamina of sides

20mm and 25mm, kept with its surface parallel to VP. The 25mm side of the lamina is
kept parallel to HP.

Solution.
Draw the plan and elevation of the lamina as shown in Fig.6.3 (a). To draw the isomet-
ric projection, draw the isometric scale. From the isometric scale, get the isometric lengths
and 25mm. From apoint D, draw a vertical line DA of length

corresponding to 20mm

equal to the isometric length of 20mm, and from the point D draw a line DC inclined at 30°
with horizontal and of length equal to the isometric length of 25mm. From C draw a
vertical line and from A draw a line parallel to DC (inclined at 30° with horizontal). The

intersecting point of these two lines is the point B. To draw the isometric view as shown
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Fig. 6.3(a). Fig. 6.3.(b). Fig. 6.3.(c).

in Fig.6.3 (c), take the length of line DA equal to the actual length 20mm and take the
length of line DC equal to the actual length 25mm.

Example 6.2.

Draw the isometric projection and isometric view ofa rectangular lamina of sides 20mm
and 25mm, kept with its surface parallel to HP. The 25mm edge is kept parallel to VP,
, Solution.

: der?w lhc p!an and elcvzfu'on of the lamina as shown in Fig.6.4.(a). From a pointA,
" w lines inclined at 30° with horizontal and mark B and D such that AB is the isometric

,
% !

; | .. .o' dl b.,c‘
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- 6.5
\pyample 6.3, )

A hexagonal lam;j :
A hexag amina of side 20mm is kept with its surface parallel to VP. One of the

sides 15 kept parallel to HP, Drayw Its isometric vie
'W.

SolutiON.

y “ o L
Draw the elevation of hexagonal lamina with one side parallel to XY line. Mark the

\“rncrs ds a" b's C'\ d' e' ’ . . » r !
L} . »© and ', Inscribe this hexagon in a rectangle 1',2',3', 4" as
‘\““\

w13
" ,b' gt z 1

4t

Fig6.5.

in Fig.6.5. Draw the isometric view of this rectangle with line 4-3 inclined at 30° with

horizontal and line 4-1 vertical. Mark pointsA, B,C,D,Eand F such that 1 -A=1"-a’,

2-B=2'-b'"etc. Join these points by straight lines.

Problem for practice.

|. A pentagonal lamina of sides 25mm is kept with its surface on HP with one of the sides
parallel to VP and nearer to it. Draw its isometric projection.

Example 6.4.

A circular lamina of diameter 30mm is kept with its surface parallel to HP. Draw its
Isometric projection.
Solution. N

Draw the plan of the circular lamina which is a circle of radius 15 mm. Inscribe this
circle ina square 1 -2-3 - 4 as shown in Fig. 6.6.

Divide the circle iuwm«twelve number of equal divisions and mark the points as
a.b,c.d etc. Join h and band extend it to get point pand join f andd to get q on the
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6.6 Chapter ¢

: : ; _4. Points A, C, E ¢
line | -2. Draw the isometric projection of the square | - 2-3-4. IB {He and
" . g e > an 11 are on a
G are the mid-points of lines 1-4,1-2,2-3and 3 -4 rCSpLL[lVLly.. | o blhg
- .« and join these points by,
line PS and D and F are on the line QR. Locate these points and join p ya

i _ .. analso be drawn by fo
smooth curve as shown in Fig. 6.6. The isometric projection ¢an - R thy u;
- - centres entres arc the en
centre method as shown in Fig. 6.6. Out of the four centres, tWO €

/—‘_—_\

a' bl‘ hl C!‘ g! df, f’ El

Fig. 6.6.

points of shorter diagonal and the other two centres are on the longer diagonal. Join the
end points of the shorter diagonal with the mid-points of opposite sides. The point of
intersection of these lines which are in the longer diagonal are the two centres. Draw
circular arc AB with C, as centre, arc CD with C, as centre, arc BC with C, as centre and
arc AD with C, as centre.

Problem for practice.

A circular lamina of diameter 50mm is kept with its surface parallel to VP. Draw its iso-
metric projection.
Example 6.5.

Draw the isometric view of a hexagonal lamina of sides 20mm having a central hole of
diameter 20mm. The surface of the lamina is kept paralle] to HP with one of the sides of
the hex7gon parallel to VP.

Solution.
Draw the top view of the hexagonal lamina with one gide parallel to XY line. Drawa
circle of radius 10mm, with centre of circle at the centre of hexagonal lamina Ins.cn'be e
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6.7
,exagon ina rg‘clangle and inscribe the ¢
6.7. Draw the isometric view of the re :
r. Mark the points 5 and § op the line l;t
points 5.6,7 and 8. Draw the ISOmetric

rele ina square. Mark the points as shown in Fig.
angle and on it locate the pointsA,B,C,D,E and
F and the points 6 and 7 on the line CE. Join these
view of the circle as shown in Fig. 6.7.

X —elg
4 A

Fig. 6.7.

Problem for practice.
A circular lamina of diameter 50mm has a square hole of side 25mm at the centre. The
surface of the lamina is kept parallel to VP with one of the sides of the square hole parallel

to HP. Draw its isometric projection.

Example 6.6.
A rectangular prism side of b
base on HP with 25mm base edge para

ase 20mm x 25mm and axis height 30mm is kept with its
llel to VP. Draw its isometric projection.

Solution.

Draw the top view and front view of the prism. Draw the isometric projection of the

rectangle pqrs. PQ and PS are to be drawn inclined at 3(° with horizontal and PQ should

be isometric length of 2 5mm and PS should be isometric length of 20mm. FromP,Q,R
and S. draw vertical lines of length equal to isometric length of 30mm and mark the points
’ by straight lines. In isometric projection the top face is

A,B,CandD. Join these points ALk
e. Therefore the lines AB, BC, CD and DA are visible lines. The boundary

always visibl s ; :
e lines. R1san invisible point and hence the lines CR,

lines PS. SD, PQ and QB are visibl
QR and SR are invisible lines-
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6.8
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Fig. 6.8
Example 6.7.
A hexagonal prism side of base 1 5mm and height 30mm is kept with one of its rectan-

gular faces on HP with axis perpendicular to VP. Draw its isometric View.

Solution.
Draw the elevation and plan of the prism. Elevation is a regular hexagon of side 15mm

with one side on XY line. Inscribe this hexagon on a rectangle 1’ 2’ 3" 4. Draw the
isometric view of this rectangle and mark points A,B,C,D,E and F as shown in Fig.6.9.
From the points 1,2,3 and 4 in the isometric view, draw lines inclined at 30° with horizontal
and of length 30mm. Mark the end points of these lines as 1,2,3 and 4. Join these points.
Locate points P,Q,R.S,T and U as shown in Fig. 6.9. Join these points. The edges QR, RS
and ST are visible lines because they are part of the boundary of the view. The remaining
edges of the end face TU, UP and PQ are invisible. Since P and U are invisible points, the

lines AP and FU are invisible lines.

Problem for practice.
A pentagonal prism side of base 20mm and height 50mm is kept with one ofits rectan-

gular faces on HP with axis perpendicular to VP. Draw its isometric view

University question.
Draw the isometric view of a hexagonal prism side of base 30mm and height 70mm

when it lies with one of this rectangular faces on HP.
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o 6.9

V

a bi ce d

Fig.6.9.
Example 6.8. :

A square pyramid side of base 20 mm and axis height 30 mm is kept with its base on
HP with one of its base ¢ allel to VP. Draw its isometric view. {
o
b

-

O
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Solution.

Draw the top view of a pyramid with one side parallel t© XY line. Draw t:l)e corre.
sponding elevation. Draw the isometric view of the square and locate 1S _Cef;_ffc6 .l- Draw
a vertical line 0,0 of length 30mm. Join O with A,B,C and D as shown in Fig.6.10. The
boundary lines OD,DA,AB and OB are visible lines. OA is also visible. Since C is ap
invisible point OC, CB and CD are invisible lines.

Example 6.9. |

Draw the isometric view and isometric projection of @ cylinder of diameter 25mm and
height 30mm, kept with its base on HP.
Solution.

Draw the plan of the cylinder which is a circle of diameter 25mm. Inscribe this circle in
asquare. Draw the isometric view of the square and form all the corners and draw vertical
lines of length 30mm. Join the end points of these lines. Draw the isometric view of circle
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Chapter 6 15
gxample 6.10.
Draw the isometric View of

with its base on HP, 4 cone of base diameter 25mm, axis height 30mm, kept

Solution.

Draw the plan of the M
square and draw the s Con? W}AuCh 1 a circle of diameter 25mm. Inscribe this circle ina
Ometric view of this square. Draw the isometric view of the circle

— =L

0

Fig.6.12.

and locate its centre O,. Draw the vertical line 0,0 of length 30mm. From O, draw lines
tangential to the isometric view.

University question.

A hexagonal prism of side of base 30mm and 70mm long has a square hole of sides
20mm at the centre. The axes of the square hole and hexagonal prism coincide, and one of
the faces of the square hole is parallel to one of the faces of the hexagon. Draw the isomet-

ric view of the prism with the hole.

Example 6.11. _
Draw the isometric projection of a sphere of radius 15mm, kept on HP,

Solution. it
Isometric view as well as isometric projection ofa sphere is a circle. Draw a horizontal

line and mark point O, on it. From O, draw a vertical line O, 0 of length equal to the
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Fig.6.13.

isometric length of radius of sphere. With O as centre, draw a circle of radius equal to the
actual radius of the sphere, 15mm.

Example 6.12.

Draw the isometric projection of a sphere of diameter 25mm kept @mﬂy on a square
slab of side 30mm and thickness 1 Smm. One of the rectangular faces 1s kept parallel to
VP.

Solution.

Draw the top view of the square slab and the sphere. Itis a square of side 30mm kept
with one side parallel to XY line and a circle of radius 12.5mm at the centre of this square.
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¢ ISOMENC projece , L
raw (¢ " Projection of the square pqrs, From all the four corners, draw vertical

. . ~ - . 20 el
e length of 1 5mm, Join the end point of these Jirted t? ﬁ

, : “this
lace ABCD of the square slab. Locate the centre of t.
Avertical line of length equal to the isometric length of radius

ST \\ b } . i . £z
of sphe re th the end poing Ol'this line as centre, draw a circle of radius equal to actual
radius of sphere, 12.5mm.

ynes of lengthequal to the IS0me
(he 1sOMELNIC projection Ul'lnp
face and from this poim draw

problem for practice,

\ sphere of diameter SOmm is ke
thick. Draw its
p‘.lhl”t" to VP,

‘ , ptcentrally on a square slab of side 60mm and 30mm
ISOMELNic projection, One of the rectangular faces of the square slab s kept

University questions,

. Draw the isometric projection of a sphere of 20mm radius resting centrally on the top
face o aregular pentagonal prism of side 30mm and height 50mm. [KU June 2006].
A sphere of 30mm diameter is resting centrally on a square slab of side 40mm edge
and height 20mm. Draw the isometric projection of the combination of the solids.
[KU Dec 2006].

A sphere of diameter 40mm rests centrall y at the top smaller end of a frustrum of a
hexagonal pyramid. The frustrum of the pyramid has 25mm sides at the top, 40mm
sides at the base and is 80mm high. Draw the isometric projection of the combination
of the solids. [KU June 2012].

4. A sphere of radius 20mm is resting centrally on the top surface of a square slab of side

S0mm and thickness 30mm. Draw the isometric projection and isometric view.
[CUSAT June 2012].

Example 6.13.

A square slab of 25mm side and 15mm thick is surmounted by a cone of base diam-
eter 20mm and height 30mm. The axes of the solids are in a same vertical line. Draw the
Isometric projection of the solids.

Solution.

Draw the top view of the solids. Itis a square of side 25mm with a circle of radius
|0mm at the centre of the square. Inscribe this circle in a square 1,2,3,4 as shown in
Fig.6.15. Draw the isometric projection of the square slab. On the top face locate the
points 1,2, 3 and 4 and join these points. Draw the isometric projection of the circle and
locate its centre O,. Draw a vertical line O O of length equal to the isometric length of
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Fig. 6.15.

30mm. From O, draw lines tangential to the isometric projection of the circle as shown in
Fig.6.15.

Problem for practice.
Ahexagonal slab of side 25mm and 20mm thick is surmounted by a cone of base

diameter 30mm and height 40mm. One of the rectangular faces of the slab is kept parallel
to VP. Draw the isometric view of the combination of solids.

University questions.

. A cone of diameter 32mm base and 40mm height js surmounted over a square slab of
40mm side a'nd 25mm thickness kept on HP s that one edge of the square is paralle!
to VP. Draw isometric view of the combination of solids. [CUSAT Jl?ne 201 3%

isometric view. [CUSAT June 2013].

3. A cone of diameter of base 45mm and height 50mm ;
a square slab of thickness 10mm and sjde i 18 I\I;Otl;nted centr§l1y on tht? tOPfo
the combined solids.[CUSAT May 2007]. € 1sometric projections
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IC VI R 9 icht. Draw the isomet-
ric view. [KU June 2010), x 40mm base and 30mm heigh

gxample 6.14.

A hemisphere of diameter 20mm rests centrally over a cube of side 30mm. The top flat

surface of the hemisphere is kept horizontal. Draw the isometric projection.
Solution.

Draw the plan of the solids which is a square of side 30mm with a circle of diameter
20mm at the centre of the square, Inscribe this circle in a square 1,2,3,4 as shown in the
plan. Draw the isometric projection of the cube and locate points 1,2,3 and 4 at the top face.

1 = 300 { 300 |

1 o) P \\

| i2 |

! rar. \
Fig. 6.16.

: ical li 1 to the isometric
; ; oints, draw vertical lines of length equa '
Join these po1-ntS- e t'l;ei;se and join the end points of these lines. Length of lines
length of radius Of-:leﬂ_11 OI:netric Jength of 10mm. Draw the isometric projection of the
1-1=2-2=38-35 A= 1S

: . . aroiection of the flat face of the hemisphere. The botto¥n portion
circle. It is the isometric P otj' sphere and hence its isometric projection is a semicircular arc
1 1 y ; ._’—__—____—-——-—-——____
of the hemisphere 15 8 part

of radius equal to semi major azis of ;Ee ellipse.

adius equal o semi MACTEEE
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6.16

Problem for practice. fsides 25
R lab (8] S1des 2

A hemisphere of diameter 30mm is kept centrally overa ﬁefago?i; with the slabr:;:lj

and thickness 20mm. The curved surface of the hemisphere 15 In co

the flat surface is horizontal. Draw its isometric projection-

University questions.

: Ily onthe to

|. A hemisphere of 60mm diameter is resting on its curved surface centt::3 ibs’ometric ;rzf
a square prism side of base 60mm and length of axis 40mm. Draw

jection using isometric scale. [KU June 2011].

2. A hemisphere of diameter 40mm is resting centrally by its curv
a cube of side 50mm. Draw the isometric projection. [CUSAT 2008]. |

3. A hemisphere of diameter 80mm is resting on the ground with its flat surface facing

upwards. A square pyramid having side of base 40mm and axis 60mm is resting onits
e top of the hemisphere. Draw the isometric projection of the

ed surface on the top of

base centrally on th
combination of the solids. [KU June 2011].

4. Draw an isometric projection of hemisphere resting centrally on the ¢
the top horizontal rectangular face of an equilateral triangular prism, keeping two trian-
gular faces parallel to VP. The triangular prism is lying on the ground on one of its
longer edges. Base side of equilateral triangle is 50 mm and length of prism is 70 mm.

urved surface on

Diameter of the hemisphere 1s 60mm.

Example 6.15.

A rectangular prism side of base 20mm x 25mm and height 30mm is kept with its base
on HP with the 25mm x 30mm face parallel to VP. Itis cut by a section plane perpendicu-
lar toVP, inclined at 60° with HP and passing through the top end of the axis. Draw the
isometric view of the larger portion of the prism.

Solution.

Draw the plan and elevation of the prism. Plan is a rectangle of sides 20mm and
25mm. The 25mm side should be kept parallel to XY line, Draw the section line and mark
the points 1, 2’, 3" and 4’ as shown in Fig.9.17. Draw the isometric view of the entire
prism. Mark points 1,2,3 and 4 in the isometric view such that P-1=p'-1’,S-4=5'4,
A-2=a"-2" and D-3 = d'-3". Join the points 1,23 and 4 ’
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Fig. 6.17.

Problem for practice.
A hexagonal prism side of base 20mm and axis height 60mm is kept with its base on
HP with one of the rectangular faces parallel to VP. It is cut by a section plane perpendicu

lar to VP, inclined at 45° with HP and passing through the mid-point of the axis. Draw the
isometric projection of the lower portion of the prism. |

Example 6.16.

A hexagonal pyramid side of base 15
HP with one of the base edges parallel to
inclined at 45 with HP and passing through
view of the lower portion of the pyramid.

mm and axis height 35mm is kept with its base on
VP. It is cut by a plane perpendicular to VP,
the mid-point of the axis. Draw the isometric

Solution.

Draw the plan and elevation of the pyramid. Plan is a hexagon of side 15mm. One of

the sides should be kept parallel to XY line. Show the section plane in the elevation and
mark the points 1', 2" etc. Show these points 'in the pl.an. .Inscribe the hexagon in a rect-
angle p q r s as shown in Fig.6.18. Draw th.e 1some.tnc'v16w of this rectangle, P QR S.
Locate the points A, B,C.D,E and F in the lsomemc view of the rectangle. From p’ and

tersect the section lineatt’,u’, v' and w’. From P,Q,R and S,

' drs ical lines to in
q" draw vertic points T,U,V and W such that PT=SW =p'-t' and QU =

draw vertical lines and mark . .
RV = :'el:',t lj:linlthe points TuY and W. From the points 1,2, 3 etc in the top view, draw
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OIS
ints ( JonPQj
) ; . . Al Py Oll'ltb ]’H’] and in
vertical lines to intersect the line pgat g, h, i and j. Mark these p?ti N o o to interkesill
| : ' - aw vertic
the isometric view. From these points Q, H, [and J draw o o el

ts draw lines para

mclined line T U at K, L, M and N. From these poin _g-1,L-2=h2,

\ . . e that K-1
(30" inclined with horizontal). Mark points 1,2,3 d‘j SPCh R

' Fig.6.18.

-6 = h-6, M-3=i-3, M-5=i-5 and N-4 =j-4. Join these points 1, 2, 3 etc. Complete
the isometric view by joining the points 1 and A, 2 and B, 3 and C, 4 and D, 5 and E and
6 and F. Since the point E is an invisible point, the lines FE, 5E, and DE are invisible lines.

Problem for practice.
A square pyramid side of base 30mm and axis height 60mm is kept with its base on HP
with one of the base edges parallel to VP. It is cut by a section plane perpendicular to VP,

inclined at 45° with HP and passing through the mid-point of the axis. Draw the isometric
projection of the lower portion of the pyramid.

University question.

|. A pentagonal pyramid, edge of base 30mm and height 65mm, stands on HP such that
an edge of the base is parallel to VP and nearer to it, A section plane perpendicular to
VP and inclined at 30° to HP cuts the pyramid passing through a point on the axis at a

height of 35mm from the base. Draw the isometric view of ;
the
showing the cut surface. [CUSAT June 2009]. truncated pyramid
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6.19

,  Asolid in the fo
m ofa trup
cated
hexagonal pyramid of base 30mm side, axis 60mm

jong and edge of the base
. paralle] to C .
VP, is resting on its base on HP. The (runcated surface

Ofth(.’ P}’Tdmld 1S contained i
. ed in .
tprough a point on the axis of th: -y 'Whlch is inclined at 30° to HP. This plane passes
isometric view of the pyramid [gérsagd and the point is 30mm above the base. Draw the
June 2013].

Example 6.17.

A cylinder of diamet
er .
by a section plane Perpenjismlm and axis height 35mm is kept with its base 0
op end of the axis. Draw thC]'l arto YP, inclined at 60° with HP and passing through the
¢ isometric view of the lower portion of the cylinder.

n HP Itis cut

Solution.
Draw the pl .
shown 1n Fig%all;an:helevanon of the cylinder. Draw the isometric view 0
.6.19. Show the section plane in the elevation and mark the

fthe cylinder as
points 2.3

=AY

etc.

60

| R
ig.6.19.

F

etc on the generators such that P-1 =p'-1',

ark the points 1,2,3
5 as shown in Fig.6.19.

In the isometric view M .

Q-2=g¢'-2', -2 -3’ etc. Join these point

Problem for practice- ;
A cylinder of diameter 50mm and bet

asection plane pcrpendwﬂlar to VP, inclined at 60°

height 60mm is kept with its base on HP. It is cut by
with HP and passing through a point
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6.20

i etric projection of the
on the axis 10mm below the top end of the axis. Draw the isom
cylinder, showing the cut surface.

University question. HP. A section plane
A cylinder of 50mm diameter plane 60mm height, St‘angsr;\z the isometric projec-

perpendicular to VP and inclined at 60° to HP bisects the ax1S-

tion of the truncated cylinder [KU Jan 2009].

Example 6.18. 1
. : th its base on HP. It
A cone of base diameter 30mm and axis height 35mm 18 kept wi

_ : assing through the
is cut by a plane perpendicular to VP, inclined at 40° with Hjl) anjep )
mid-point of the axis. Draw the isometric view of the truncated cone.
Solution. : '
: vation an

Draw the plan and elevation of the cone. Show the section plane in thi: ;;e s 2d
mark the points 1’, 2', 3 etc on the generators 0'a’, o'b’, o’c’ etc. Loca.te . petri C vi,ev&;
3 etc in the plan. Inscribe the plan of the cone in a square pqrs and draw 1ts 1som

Fig. 6.20.

PQRS and draw the isometric view of the circle. Mark P'.q',r' and §' in the alavaliie
From p’and q', draw vertical lines to intersect the section line gt t', 0, v' and w’ as shown
in Fig.6.20. Draw vertical lines from P,Q,R and S and Jocate points T,U.V and W such
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hat PT =SW=p't' and QU = gy -

'V'. Join the points m the points
theplan 1,2, 3 ete, S JGiGis puints T U V and W By SRR

raw ‘vcrtical lines to intersect the line pq at g, b, i, j and - Lo
g T'd K in the isometric view, From these points draw vertical lines t0
intersect the inclined line T 4 GH, I, J and K. From these points, draw lines parallel to
™ “‘"d Io’calc points 1,2, 3 efc on these lines.such that G-ll) = g: ;, H-2=h-2,1-3=1-3,
J-4=)-4,K-5=k-5,J-6 =)-6,1-7= i-7, and H-8 = h-8. Join these points 1,2,3 etc by a

yoth curve. D i : Vi
smooth curve. Draw two lines connecting to this curve and the isometric view of the base
as shown in Fig.6.20.

Problem for practice,

A cone gf base diameter S0mm and axis height 60mm is kept with its base on HP. Itis
cutbya sgctlon plane perpendicular to VP, inclined at 45° with HP and bisecting the axis.
Draw the 1sometric projection of the truncated.cone.

University questions

. Asquareslab of 60mm side and 15mm height is surmounted by another square slab of
45mm side and 24mm height on its top, a ri ght circular cone of diameter 40mm and height
60mm is placed. The axes of the solids are in a same vertical line. Draw the isometric view
of the solids. [CUSAT June 2013].

2. Acylinderical slab 60mm diameter and 16mm thick is surmounted by a cube of 30mm
side. On the top of the cube rests a square pyramid of altitude 30mm and side of base
24mm. The axes of the solids are in the same straight line. Draw the isometric projec-
tion of the solid. [CUSAT June 2013].

3. Aright regular hexagonal prism side of base 22mm and 60mm long lies on its rectan-
gular face on ground plane. A right circular cylinder of diameter 35mm and 50mm long
rests centrally on top rectangular surface of the prism. Draw isometric projection of

the solids.

4. A paper weight consists of three portions. The bottom most portion is a cylinder of
60mm diameter and 10mm height. The middle portion is a frustrum of a cone of height
20mm and bottom 60mm diameter and top is 30mm diameter. The topmost part is a
hemisphere of 15mm radius. Draw the isometric projection of the paper weight

[CUSAT June 2011].
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6.22 Chapter ¢

Problem 6.1 i
A hemisphere of diameter 80mm s resting on the ground with s ﬂat.surfac? o

unwards. A square puramid havinf side of base 40mm and axis 60mm is resting i 1t's s

centrally on top of the hemisphere. Draw the isometric projection of the combinBgeRE

solids.

Solution .

1. Draw the XY line and draw the plan and elevation of the combination of solids.

2. Enclose the circle in a square 1 2 3 4.

3. Draw the isometric scale.

4. Draw the isometric projection of the square 12 3 4.

5. Draw the ellipse using four centre method.

6. Draw a semicircle with the major axis of the ellipse as diameter as shown in Fig 6.21.

60
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* Lovate the centre ‘Wlhcl-h
| 0
1 with honzontal (lines p‘u';;us 1234and through this point draw lines inclined at

s On these lines locate points 0 1-2and 1-4)
o half o the tean s such that the distance of these points from the centre s
AU 1Sometric length of side of . p
0 Draw hines inclined at 30° fop of' square pyramid.
pon of the base of pyramiq. the end point of the lines to obtain the isometric projec-

10 Mark the midpoint of this th
omb e aled i 2
length of height of axis. us and draw the vertical line 0 0 equal to the isometric

1. Complete the drawing as shown in Fig. 6.21
Problem 6.2
A. hexagonal prism having base with a 30mm side and 40mm height is surmounted
by a hct\\lsPhem such that the hemisphere is touching all the edges of the top face. Draw
the 1sometric view of the arrangement.
Solution
| Draw the plan and elevation of the combination of solids.
) Enclose the the hexagon in a rectangle 1 2 3 4 and the circle in a square 5678
1 Draw the isometric view of rectangle 1 2 3 4 and complete the isometric view of the
hexagonal prism.
4L ocate the points 5678 and construct the ellipse using four contre method.
3. Draw a semicircle with the major axis of this ellipse as diameter.
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Problem 6.3
: . eter 30 mm and height 45
A frustum of a cone of base diameter 50 mm. top (.iiclmon el

: ; : - : ecti
mm is resting upon its base on HP. Draw the isometric proJ

Solution
I. Draw the XY line and draw the plan and elevation of the frustrum of the cone. The top

view is two concentric circles of radius 25mm and 1 Smm.
2. Enclose these circles in squares and mark the points 1,2,
in Fig 6.23
3. Draw the isometric scale
4. In the isometric projection of the square 1,

3.4and 5,6, 7, 8 as shown

2, 3, 4 construct an ellipse using four

centre method. .
5. Locate the centre of this rhonbus o, and form o, draw a vertical line o -0, of length

equal to the isonetric length of 45mm
6. From o, draw lines parallel to 1-2 and 1-4 (30° inclined) of length equal to the isomet-

ric length of 30mm. Complete the rhombus 5678 and draw an ellipse using four centre

method.
7. Draw two lines tangentical to the two ellipses and complete the drawing.

50

Fig 6.23

Problem 6.4

A sphere of radius 25mm rests centrally on the tq
pyramid of 40mm side of base and 20mm side at the top and
the isometric projection of the solids in the given position

P of the frustum of a square
the axis is 50mm long, Draw
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Golution

. Draw the plan and elevation of the combination of solids.

7. In the plan mark points | 234and5678,

3, Draw the Isometric projection of square 1 2 3 4.

4, Draw the isometric projection of square 56 7 8. i
5. From the centre of thombus 5 ¢ 7 8, draw a vertical line of length equal to the i
length of 25mm.

6. Draw a circle of radius 25mm with the top end of this line as centre.
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