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Development of surfaces

'v
roduction.

: complete surface of an object laid out on a plane is called the development of the

of th object. All the vertical edges of a prism and all the generators ofa C).'llndef
lel to each other and hence the developed lateral surfaces of these so}ldS are
s. The lateral surfaces of pyran{ids are isosceles triangles and there will be a;
sceles triangles as the number of base edges of the pyramid. The 'develo:lc:

ace of pyramid and cone can be obtained by drawing an arc with r‘fdlus eq;ll WZ
oth of the slant edge of pyramid or length of generator of cone. Fig.5.18 (; 4
ensional view of a rectangular prism and the complete development Ot 1

i
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of radius rand height h. s

5.2 .
Fig. 5.2 shows the complete development of a cylinder
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Fig. 5.2. Complete development of a cylinder.

ﬁﬁ-ﬁ shows the complete development of 2 rectangular pyramid.
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A

rthe arc AA is the length of

, generat
" LengthofarcAA = 3
RO = on;

6 — (27[XL)
R )rad.
0= (360 xijo
R

»ctangula prism, side of base 25mm x 1 5mm and axis height 35mm is kept with 1S
HP with the 25mm base edge parallel to VP. Tt is cut by a section plane PELRSY”
oV P inclined at 60° with HP and passing through the top end of the axis. Draw
Jopment of the lateral surface of the lower portion of the prism.

trace of the section plane

s the plan and elevation of the prism. Draw the vertical

o /
Sy A 2 B C 23

with horizontal. Mark point
g.5.5. Inthe plan mark

the development of lateral surface of

in Fig. 5-5- Mark point 1 onAP such that

¢ assmﬁlfa 2 in the plan. Mark point 3 on CD
that A-£— i

o 1 a1 AR
e LAy Js%h
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such that C-3=¢'-3’ and point 4 on DS such that S-4=8'-4'. Join the poinis | 2 4
and | by straight lines.

Problem for practice.
A pentagonal prism side of base
with one of the base edges parallel to VP and nearc
HP and passing t

perpendicular to VP, inclined at 45° with
axis. Draw the development of the lateral surface of the bottom

University question.

A pentagonal prism with 20mm side of base and 45mim height stands vertically o,
base with two of its rectangular faces equally inclined to VP, The VT of cutting plyy,.
inclined at 45° to the axis of the prism passes through the left corner of the top face of i,
prism. Develop the lateral surface of the lower portion of the prism. [CUSAT June 2]

»5mm and height 60 mm 15 kept with its basc o,
rtoit. Itiscut by a section ,,,.,’,',

hrought the mid point o,
portion of the prise,

Example 5.2.
A cylinder of diameter 30mm and height 35mm is kept with its base on HP. Itis ¢y
0°with HP and passing through the

by a section plane perpendicular to VP, inclined at 6
top end of the axis. Draw the development of lateral surface of the lower portion of the

cylinder.

i ] I/ /I el

Sl of df ¢ A B ¢ 0 B b E F G4 H &

B 0,/|3'4’

b ol

4'_.’);“‘ i ,/

.1’;4 ,/ 2

1,, e 5
i U \% w P

94.2 -
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aw the plan and elevatigy,

which is a line Passing thy
al. Mark point | on

0 :

OU;Lhteh?iinder' Draw the vertical trace of the cuttir.lg

' p’ o on b'p IEnd' Ofthe axis and is inclined at 60° with
of the Cyl?n’d?) % C"_4' at g', and 5' onh' w'. :

; °F Which is a rectangle of width
the points A, B, ¢ CLC. at the g - Divide thjs rectangle into eigtht equal par§
6. Mark point 1 op AP, 2 op BQ.3 Pand P, Q, R etc. at the bottom as shgwn in
poth curve. 28 4atGand s at HW. Join these points by

for practice,

O VP, inclined at45°with HP and passing through the
evelopment of the lateral surface of the lower portion of

.djﬁ'erent section planes. One passing through the geometrical centre of the top
eylinder perpendicular to VP ap

v dinclined at 45°to HP cuts off the top portion of
nder. Another section plane perpendicular to VP but making an angle of 30° to HP
opposite direction cuts the axis at g height of 20mm from the base. Draw the

nent of the lateral surface of this truncated cylinder. [CUSAT June 2012).

:}".»‘ pyramid base edge 20mm hei ght 30mm is resting with its base on HP with
es equally inclined to VP. Itis cut by a section plane perpendicular to VP,

0%with HP and passing through a point on the axis 15mm below the apex.
velopment of the truncated pyramid.

I lan and elevation of the square pyramid. Draw the vertical trace of the
B a line inclined at 40° with horizontal and passing through a point on
) _ the apex. Mark point 1’ on o' @', 2" on 0'b’, 3' on 0'c’ and 4’ on
1 ,20n ob, 3 onocand 4 on od. In the elevation o'a’ is the trye
- Wd This is because in the plan the line oa is horizontal |
 draw an arc of radius 0'a’. Locate point C on this arc, vertically
»oints A, B, D and A on the arc such that
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5.6

Fig5.7

CB=BA=CD=DA=20mm. Join the points 1, 2, 3,4 and 1as shown in Fig. 5.7.

Problem for practice.
A hexagonal pyramid side of base 25mm and axis height 60 mm 1s kept with its bage

on HP with one ofits base edges parallel to VP. It is cut by a plane perpendicular to VP,
inclined at 45° with HP and passing through the mid point of its axis. Draw the develop-
ment of the lateral surface of the truncated pyramid.

University question.

I A square pyramid, edge of base 45mm and height 60mm, is resting on its base in HP
such that its base edges are equally inclined to VP. It is cut by a section plane perpen-
dicular to the VP and inclined at 30° to the HP and intersecting the axis at a point 20

- mm from the apex. Develop the lateral surface of the truncated pyramid. (KU June
o 3012).

mglxl?grihcxa-gonal pyramid of base 3 cm side and axis 7 cm long is resting on the
5 mﬂ; aside of the base parallel to VP. Itis cut by a plane inclined at 30° to the
Nl | ‘ S ﬁmugh the extreme corner of the base. Draw its development.

- perpendicular to VP It is cut by a plane bisecting the axis
‘ Draw the development of the lateral surface of the
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rt of the pyramiq_ (CUSAT . 53

pyramid b 2013)
ase edge 3y, |
Mand height 60 mm s resting on its base on HP

8 Cut by two auxiliary inclined planes

ve th b"especti\,ely. The cutting planes intersect on
4s¢.Draw the development of the bottom

ove the cutting planes is only removed. (CUSAT

with Hp

4 » with a 60 min base (; ’

L devel _— :15 t: ]d‘ametef and a 70mm long axis, rests on its base on the H.
.. I ateral surface when it iscut by an inclined plane bisecting
ind inclined at 45° to the | p,

: ; ie plan and elevation of the cone, Draw the vertical trace of the section plane
aclined at 45° with horizontal and passes through the mid point of the axis. Divide
aference of top view into eight equal parts and mark the points a,b,c, etc. In the

Fig. 5.8.

b i 2" 3 ete
' of b o' ¢’ ete.Mark points 1, 2",
B of generators, 03,0 D0 * !
jon of g it 1! etc as shown D Fig. 5.8. Draw the develop
0'a,0'b’,0 dius equal to the true lengthof

U rofra i :
ne which 1slsseft9°4 E o T corresponding angle 0 is
i) S [

Scanned with CamScanner



Chapge
5.8 Pler ¢

'

given by, 0= (360>,
angle AOA= 1427 Divide this arc AA int
efc as shown in Fig. 5.8. Join these points with O.

(he true length line. Therefore we can locate point ’ .
such that O-1 = o’a’ and O-5 = o’¢’. The other poipts, 2 8 ek, ar¢ On the appare,,
2,3, 4 etcin the development canngy p,

¢ points on the apparent length line are
3!, 4’ etc draw horizontal lineg

the points 2, 3, 4 etc on OB, o
'a’,0-3= o’ -3 etc. Join the

)0 =(360x 3'%) = 142°. Draw the arc AA with radius OA= ¢, g
o eight equal parts and mark the points B,
In the elevation points 1" and 57 5 on
Ton line OA and point 5 online OF

length of generators and hence these points
located as the points 1 and 5 are located. All th

be transferred to the true length line. From the points 2
meet the generator o'a’ at points 2, 3, 4 etc. Now locate
OD ete. such that O-2=0'-2 measured along the generator, 0

points 1,2, 3 etc in the development, by a smooth curve.

Problem for practice. . o
A cone of base diameter 50 mm and axis height 60mm s kept with its base on HP. J;

is cut by a plane perpendicular to VP, inclined at 45° with HP and bisecting the axis. Dray,

the development of the truncated cone.

University questions. '
I. A right circular cone diameter of base 40 mm and height 60mm rests on its base on

HP. A section plane perpendicular to VP and inclined at 45° to the HP cuts the cone
bisecting the axis. Draw the development of the truncated cone. (KU. June 2010).

Aright circular cone, 70 mm base and 70mm height rests on its base on the ground
plane. A section plane perpendicular to VP and inclined at 30°to HP cuts the cone,
bisecting its axis. Draw the development of the lateral surface of the cone.(CUSAT

June 2013).
Ex

ample5.5:
A cylinder of diameter 30mm and height 35mm is kept with its base on HP. Itis

) section planes, one of the planes passes through the left extreme point of the
inclined at 20° with HP. The other section plane passes through the left
nt of the top face and is inclined at 25° with HP. Draw the development of the

CC (CT.

tion of the cylinder and show the vertical traces of the
aw the development of lateral surface of the
and breadth 94 2mm(2**r). Divide this
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A Fig. 5.9.

| the pl.ane of the cylinder into any number of equal parts. The lines AP, BQ,
ar : the \{anous generators and the points 1,2,3 etc on these generators can be

7 _ﬂrawmg horizontal lines from the points 1°,2°, 3’, etc, in the elevation of the
as shown in Fig. 5.9. Draw a smooth curve passing through these points.

ty questions.
, of 45mm diameter is welded to the vertical side of a rectangular steel tank.

ofthe pipe 100mm long s inclined at an angle of 60° to the side to which itis
The other end of the pipe makes an angle of 30° to its own axis. Draw the

A |

nent of the pipe.[KU May 2009]
r of 50mm diameter and 90mm long resting upright on HP. It is being

nt section plane,
trical centre of the top face of the cylinder, perpendicu-

rough the geome : :
lined at 45° to HP cuts off the top portion of the cylinder.

e diculartoVPbutmakinganangleof30°toHP in the
axis at a height of 20mm from the base. Draw the devel-
of this truncated cylinder. [CUSAT June 2012]

e W
S e e e
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5.10

Example 5.6 . | s
xamp:: cylinder of diameter 30mm and height 35mm 1S kept Wltl; gls basl.e c()ln HP, 4

string is taken from the lower end of the left extreme generator, around the Cynder to g

top end of the same generator. F ind the shortest length of string required and shoy, itg

position in the elevation of the cylinder.
mark the plan and elevation of th,

Solution.
fthe cylinder which is a recatang],

Draw the plan and elevation of the cylinder and
generators. Draw the development of the lateral surface 0 :
of height 35mm and breadth 94.2mm. Show the position of varlf.)us generators AP, BQ,
CR etc. Join the points P and A as shown in Fig. 5.10. Locate point 1 E.lt P20onBQ,3 ¢,

» retc respectively by dfaWing

CR etc. Locate the points 1°,2’, 3’etcatp”, b7, @7, ¢’ T
horizontal lines from the points 2,3,4 etc, in the development. Draw a smooth curye

passing through these points 1°,2’,3” etc as shown in Fig 5.1 0.

a’ b',h’ cl,gl d',f e’ A B '3 D E F G H Al
T | l l l 9
: ey | | f g
| ~J6 ! 1 /

:.rqﬂ Ry 5 I ’ 6
,/ 4 1 2
| 3 | 4
| g
1
Xp qw r sty | Q R S T U \ w P
| T 94.2 R
»f,u]l
:
B 0
» TEEHE &t
B g Fig. 5.10

i 5mmand length of axis 35mm is kept on HP on one of its
m;:arallel to VP and nearer to it. A thread is
lefi extreme comner of the base and is brought

the minimum length of the thread and show

i A

fn“éﬂ el
e !
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P
11.5 \_ Q L ! L d \
et n o i \
\
C,r \
b9 Fig, 5.11. \
/“

plan and elevation of the prism. Draw the development of the Jateral surface of
m as shown in Fig. 5.11. Join the points Pand Abya straight line. The length of this

on ET and 6 at A. Locate the points 1',

s the required minimum length of thread. Mark point 1 atP,2 on BQ,30onCR,4
2' etc in the elevation by drawing
al lines from the points 1 2 3etc. Join these points by straight lines as shown in Fig.

3

ty question. | .
ular pentagonal prism of side 40mm and length of ax1s 75mm is kept on the
it base with one of its rectangular faces away from the observer and parallel to

ad is wound around the prism starting from the nearest corner of the base

t back to the top of the same vertical edge. Find the minimum length of the

it in front view and side view. (KU. June 2010).

.4 side of base 15mm and axis height 35mm s resting on HP with

lane inclined at 30°to HP and passing through

development of lateral surface of the pyramid.
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5.12

S‘:I“m ChaptErS
Draw the plan and elevation of the pyramid. Draw the vertical trace of the ¢y

plane whidch is a line inclined at 30° with XY line and passing through the point a* " |

the elevation points, I’ata’,2’ono’b’,3’ono’c’,4’ono0’d’, 5’ ono’e’and 6’ on g

Draw the development of the lateral surface of the pyramid. The radius of the arc the

f

I

wy

™
TR
| ot :
!

a S d
4,
| ‘ Fig. 5.12

true length of slant edge 0’a’. Mark point A,B,C etc on this are such that AB=BC=(p
=DE=EF=FA= 15 mm. Join these point with the centre of the arc, O, In the elevation
~ the points 2°,3",5" and 6" are on the apparent length of slant edge and hence these points
hbe transferred to the true length line 0’a’, by drawimg horizontal lines from points
= IM 6’. In the development locate the point. 2 on OB, 3 on OC, 5 on OE and 6 op

casuring the distance of these points marked in the true length line 0’a’, either
;ﬁmu'lom the point 1,2,3 etc by straight lines as shown in Fig. 5.12.

Py mid of base 3cm side and axis 7cm long is resting on the
ase parallel to VP. It is cut by a plane inclined at 30° to the HP
ne corner of the base. Draw its development. [KU May
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- .the Plan and elevation of
ine inclined at 600 with hoyiy

gesare equally i
1 pisecting the axis o fthel: n

ions of the pyramid

t

int 1’ona’®’, 2’ on o’y
“':“ ,/
( iEe J/
A3
o4/
bt 1, 2"4'
2o | /
%! /
| s
* /’
) ]/"15 b'id’ " Y
|
_J 15
§! 5 4
1 :
: 5
‘.i'j- -
2
>
% D Fig, 5.13
1 the plan. Point 1 isonaband 5isonad.
¢ point 1 on AB such that
sJopment is the distance O
s the distance '3’ inthe elevati
gonal pyramid sid¢ of ba
ne of the base edgesisp
. 4 from the left extreme base o

string required and show its POS

T T
LRtk G B liiel
Koy %_. ‘

Clined t .
VIRic, Ty g RSO - dclined at 60° with
w the development of lateral surface of the

he .

om‘;ﬁ:n;ld' DTaW the vertical trace of the pyramid.

,3’ono’c’ P through the mid point of the axis.
,4ono’d’and 5’ ond"a’. Locale the points

Draw the development of the pyramid
A-1=a-1 inthe plan. The distance of 2 and 4 from O
f2 and 4 inthe elevation from 0. The distance of point
on. Join the points by straight lines as shown in

se 17.5mm and axis height 35mm is kept with 1ts
arallel to VP and is nearere to VP. A string is taken
mer back to the same point. Obtain the

ition in the plan and elevation of the

———
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514 Chap‘eri
munm‘ e > wmwment of the 'latgral
: i | M*”'_‘L , AMLﬁmmF'g‘ 5.14. The radiys fof

Fig. 5.14

are, OA = o'a’. Mark point 1at A, 2 on OB, 3 on OC, 4 on OD and 5 on OE. Mark
points (2,5) and (3,4) on 0’a’, line such that the length of line 0’-(2,5)=0-2=0-5 inthe
development. The length of line 0, (3,4) on 0’a’ line =0-3 = O-4 in the development.
~ From the points (2,5) and (3 4) in the elevation, draw horizontal lines to get point 2°
omo'b, Y ono’c’,4 ono’d’ and 5’ on o’¢’. Join these points by straight lines as shown
Fig 5.14.

i "

and passisng through the extreme left end of the
opment of the middle portion of the cone.

‘The angle ADA is given by
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0. Mark point | at A Q%aﬁs E:;ts and mark the points B, C D etc. Join these points
nces of correspondin (;_ " ISta}nces of other points 2, 3 etc. from O are the
- 09=Q"' o' 9" gp - lntl}ehneov a',fromo' . Mark point9 on the line 0A
R Fig. 5.15 in the elevation. With O as centre draw an are with radius 0-9, as

question.

cone of base diameter 40mm and height 58mm is resting with its base on HP. The
_' on is removed by a horizontal plane passing through a point which is 24mm below
5-ofthe cone. The bottom portion is then removed by a plane inclined at 30° to HP
sing through the extreme right of the base. Draw the development of the remaining

0f the cone. [CUSAT June 2013].

e 5.12.
L of base diameter 30mm and axis height 35mm is kept with its base on HP. It
5. at 60°with HP and passing through a point on the axis, 20mm

plane inclines
e Draw the development of the lateral surface of the bottom

pex of the con
e cone.

1 ne. Draw the vertical trace of the cutting plane

e tion of the co : \
2 336";0 with HP and passisng through a point on the axis 20mm
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Fig. 5.16.

below the apex of the cone. Mark the points 1,2 ,3 " etc. Thepoint 1 ' isinbetween b
ande ' The point 7' isinbetween g' andh' . Locate point 1 in between b and ¢, poin; -
i between g and h. Locate points 1 and 7 in the development such that B-1 =b-1 in th-
plan and -7 in the development = g-7 in the plan.

University question,
A cone of S0mm diameter and 60mm high rests with its base on ground. Itis cut by

3 “a plane perpendicular to VP and inclined at 60° to HP and passing through a point on the
s S0mm above the ground. Draw the development.[KU June 2009]

cone of base diameter 30mm and axis height 35mm is kept with its base on HP. [t
(asection plane perpendicular to both HP and rP, which is 7.5 mm away from the
"m development of the lateral surface of the larger portion of the cone.

clevatior vofﬂ:econe Draw the vertical trace of the section plane
‘axu Mark the points 1,2, 3 etc. in the plan and
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5.17

Fig. 5.17.

y question.

of 50mm diamet, :
- —— be ;11‘ and 60mm high rests with its base on ground. Itis cut by
: oth HP and VP and 10-mm away from the axis. Draw the
mer t of the conical section. [KU June 2011]

le5.14.
one of diameter of base 25mm and axis 30mm long is resting on its base on HP.

e projection of the cone and show on it the shortest path traced by a point, starting

on the circumference of the base of cone, moving around it and reaching the

Draw the development of lateral surface of

e plan and elevation of the cone.
32 5mm and angle AOA,

. sector AOA, with length of OA=R=

A and A by a straight line. Mark point 1 atA, 2 on

. Locate points 2 on the true length line o'a' suchthato'2=02 from the
imilar y locate points 3, 4 etc. on the true length line o' a'. From these

» . i ines to intersect the line 0'b'at2',0' ¢'at 3
a', draw horizontal li

. ﬁ‘v 0 A A
133.46". Join points
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Fig. 5.18.

etc. Join these points by a smooth curve. Locate points 2, 3, 4 ete. in the top view 4y
Jjoin these points by a smooth curve.
Problem for practice.

Draw the projections of a cone of diameter of base 60mm and axis 70mm lony,
resting on the ground on its base and show on them, the shortest path by which a poinp

smﬁngﬁmnapointonthecimnnfemnoeofthebaseandmoving around the cone wi|| |

return to the same point.

University questions.

1. A -rightcircular cone of 55mm diameter and 80mm height rests on ground plane on s

"~ base. Abee starts from a point on the base rim on right hand side and moves around

g  the surface of the cone and finally comes back to the starting point. Find the lengthof
ortest path the bee should take in covering the distance along the surface ol the
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one of diameter of b
Lo ' asc 50‘“
B : m; : o
w the projection of the conen And axis 60mpm, long, is resti its b 5Hll’
R . g . » :
from a point on the iy, And show on it e Shonestsp;r;i ;n 1tsd lz;;eaopoint
ace ’

= _pino the same po . lllnferen
PoInt. (CUSAT Juneczeoolf()t]he base of cone, moving around it and

er of 100 over an axia) length o

Rl . f20
E portion of height 1() Mm and extends axially a further 15mm. There

mm ab :
ove the tapering portion. Develop the funnel.

aw the elevation of th

¢ fun ,

tersectat 0. metwocol;elasshownmﬂg.s.l9. Extendthe linesa' b' and¢’
centric ares ACAand BDB witho' a' amdp' 0 and

n o T8S5

dl

1

- —————

Fig. 5.19.
r
0 =360x o 128.5" . The development

dius . The angle AOA is given by,
n is a rectangle of height 10mm and breadth equal to

the lower cylindrical portion is also
21%3.14x12.5="78.5mm -

" ' cal portio
14x5 =31.4mm. The development of
- oht 15mm and breadth equalto 2mr =

. - m a circular opening of diameter 70mm to a circular opening of
ing of diameter 20mm over an axial length of 50mm and
indrical portion of height 15mm above the
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5 20 Chapter 5

Acs;:hlhofdimmmnandlmgﬂmfaxis 70mm rests on its base with the
uxspapudwhwd;e}mhisanbymcanﬁngplmcperpendeartome\fp‘incl.med
a1 45" 1o the HP and passing through a point on axis 30mm from the top. Draw the devel
opment of the lateral surface of the cylinder.

Solution
.\\.' h:h' C:" d:r' e' A B C D E F G ﬂ\ *
';\”’ e B 5 9 T s
8 \\\ | | , | :
457 Jd :U: 3 ;
: |
4 f 6
5

Fig. 5.20.
|. Draw the plan and elevation of the cylinder.

- 2. Locatea point on the axis 30mm below its top end and through this point draw a line

~ inclinedat45° with horizontal

3. Mark the points 1', 2" 3" etc in the elevation.

: ich that one of the rectagular faces is parallel to the VP. Itis cut
ing an angle 45° with the HP and passes through the
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I
er 5
=X
.l' 1
4

E . _ 521
:;e p:»tn' anld levation o gy, Pentagopy|

. .. €cty ; :
jsand inclined at 450 vyjg, hodzoc:glane Which passes through the mid point of the
ark points 1', 27, 37 41,4 o,

in the elavation,
; "im and Width35x 5= 175mm and divide it into five
& the division pointsas A R
@ : - D, C,D .
e bottom horizonta] fine: »Eand A at the top and points P, Q, R, S, Tand

& points 1 on AP :
“lines »2onBQ, 3 on CR,4 on DS, 5 on ET. Join these points by

(A ¢ Fig.5.21

; ' HP
. d height 70mm resting upon
linder of base diameter 60mm an o dthe

a point onth ing two revolutions along

top after completing WO .
A cyljnder and reache:nt:eskefch the path of the insect in the front VIEW.:

w the development

1eyation of the cylinder. s
k- fthe Jateral qurface 0
ont O

=2X3J4X30—

fthe cylinder. It1
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Chaptey 5
[ : D etc 2 )
352; e rectangle into eight cqual pal‘tS and mark the pOIHtS A, B, G cand | ; ()’
_ Divide the
R etc as shown in Fig. 5.22. AP at the right end and join this point with the points 5

4. Mark the midpoint of the in¢ in Fig. 5.22.
d P at the left end of the rectangle as shown in F & - bier it levati
andPa pment and points 1’,2' 3" etc1n the elevation

: ; W
k omtsl,2,3etcmthedeve |
:- Jh:?nr ttise points by a smooth curve. (Refer example 5.6, page 5.10)

8
G H
o bh' cg' df’ ¢ e N c7 T A - F
' <R—F—] ] ’
; '>~ 5
T4 o TR

' i 5
L —
1 & . v f : ? :

i & U \% w

"
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