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Sections of solids

hographic projection, the invisible edges of an object are shown by dotted lines.
projectlon of an object, the invisible edges are more, all the dotted lines

he invisible edges make the view more complicated and difficult to interpret.
the object is assumed to be cut by a plane called section plane or cutting
ortion of the object which is in between the observer and the cutting plane is
se removed. The projections of the remaining portion of the object are called

""‘1:'
5. In these views the sectioned portion of the object is shown by thin lines,

c »d and generally inclined at 45° with the horizontal or 45° with the major

ion to be hatched.
ylane is always perpendlcular to one of the reference planes and may be
-' verpendicular to the other reference plane. The general cutting planes

lee 1S
plan of the
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shown clevation mmhmﬁnph-umn_%
- ;?-bﬁ::nhhbpﬂlm. The trace of the cuttu,
hhﬁ“bﬂﬁdﬁdw‘

Fig 4.1. Wﬁmoﬁmﬁﬂ_’bl
hﬂ*“hnmhﬁ; 42. Theyare:-

endicular to VP and parallel to HP.
o ln-hﬁruvr-aunndnm
:z{muﬂﬂdpﬂdmw
dicular to HP and inclincd to VP

HP and VP

wunudmummurmdw

= '.“b *‘W-wi‘

Scanned with CamScanner



4.3
the cut surface on a plape

bR o para] |

qrface Similarly when the Cutting ;lla:) tbe cutting plane will be the true shape of the
» €18 perpendicular to HP, the auxiliary elevation

fresponding points in the plan from XY line. Simi-
| ontal trace of the cutting plai;h::visl;rzzce, from Fhe various poigts marked in
1 kL : ’ perpendicularto X Y, line. On these
park the points in the true shape of cut surface by taking the di e of correspond-
ats in the elevation from XY line. The tru y taking the staflce of corr {) ;
B thin lines, uniformly spaced e true sha-pe (')f the sectlon- shoul.d also be
B e oo G 4 Pafe .and generally inclined at 45° with horizontal or
la jor dimension in the true shape of cut surface.
e4.1.
stangular pyramid side of base 20mm x 25mm and axis height 35mm s kept with
'  _ HP. 25mm base edge is inclined at 20° with VP. It is cut by a section plane
gular to VP, inclined at 40° with HP and passing through the mid point of the axis.
eC ional plan, elevation and true shape of the cut surface.

4 w the auxiliary elevation

: slan and elevation of the pyramid. Since the section plane is perpendicular
) own byaline in the elevation. Through the mid point of the axis draw the
s plane inclined at 40° with horizontal. On the trace, mark points 1',2',3’,
m in Fig. 4.3. Locate the points, 1,2,3 and 4 in the plan and join th:.:se
e of cut surface. Draw the X, Y, line, parallel to the trace o.f cutting
from the points 1’,2',3"and 4t perpendicu.lar toX,Y, ‘hne.. The
true shape from Y, line is equal to the distance of pomt 1 inthe
-ui -ate the other points 2.3and 41n the true shape and join these
the cut surface.

Lol
- AR ANy e
i R T e

R R

s B o0 (St bl AT

Scanned with CamScanner



Chy
44 Dler ¢

/
7
T

Vi
<

N
)
By

: oz

ek

Fig.4.3.

nlems for practice.
nal pyramid side of base 25mm and axis height 60mm is kept with its base
ith one of the base edges inclined at 10° with VP. It is cut by a section plane
T lined at 45° with HP and passing through the midpoint of the
1 n, plan and true shape of the cut surface.
BRI, L i

f

mm and axis height SOmm is kept with its base
arto VP. It is cut by a section plane
on and true shape of the section

m 18 perpendicular to the

dicular to the slan!
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4.5

gonal pyramid side of by

One of the base edges id:ﬁz()mm and height 50mm is kept with its base on

B dicular to VP Which‘ ept parallel to VP, It is cut by a section plane

sendicular to the slant edge oi:)assc-s through one of the base corners and 18
. pOSllCt() lhi“ b' I 1 nal larl,

qation and true shape of the section sbase corner. Draw the sectional P

questions.

L ! o:cg(:) fi t: R :{Zi:’as@ side ?Smm and axis 55mm rests on its base on the HP

o VP and inclined at o :rpendlcmar to VP. Itis cut by a plane perpendicular to

. | o0 the pase. The cutting plane meets the axis at 25mm

i pex. Draw the front view, sectional top view and true shape of the sec-
on. [CUSAT June 2013].

\ pe atagonal pyramid of base edge 30mm and height 60mm is resting on its base
ith one of tl?e base edges perpendicular to VP, A cutting plane inclined at 50° with
:pu-pendlcul.ar to VP and passing through a corner cuts the pyramid. D
tional front view, top view and side view of the bottom portion and the tru
the section. [CUSAT May 2007].

!

ed.2.
uare pyramid side of base 25mm and axis height 35mm is kept with its base on

| the base edges equally inclined to VP. Itis cut by a plane perpendicular to VP,
50 with HP and passing through the midpoint of the axis. Draw its sectional

' on and true shape of cut surface.

raw the
e shape

| plan and elevation of the pyramid. Draw the trace of the section plane

~ ed at 459 with horizontal and passing through the midpoint of the axis.
2’3" and 4'. Point |"isono' @, 2'sono' b, 3" isono’ ¢’ and 4’ is on

Soint 1 on oa and point 3 on oc. To locate 2 on ob and 4 on oc, from the

| w; rizontal line to meet the line o' a'atp’.
line to meet the line 02 at p. With o as centre, 0p radius draw
ese points 1,2,3 and 4 to get the

the line od at4. Jointh
tane as shown in Fig. 4.4. The distances of points

' line are the distances of points 1,2,3 and 4 in the
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4.6 Chapie, ,

- Problems for practice.
1. Ahexagonal pyramid side of base 25mm and axis height 60mm is kept with its bas

i

- perpendicular to VP, inclined at 45° with HP and passing through the midpoint of the
- axis. Draw its sectional plan, elevation and true shape of the cut surface.

f base 40mm and height 80mm is resting on the HP on 1t
es away from VP and parallel to VP. Itis cut by an AlP

axis 60mm rests on its base on the HP
P. Itis cut by a plane perpendicular 10
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sctangular prism side of base 20mm x 25mm and axis height 35mm is kept withiits

with 25mm base edge inclined at 15° with VP. It is cut by a section plane
arto VP, inclined at 60° with HP and passing through the top end of the axis.
sectional plan, elevation and true shape of the section.

| _ plan and elevation of the prism. Draw the vertical trace of the cutting plane,
wough o’ and inclined at 60° with horizontal. Mark point 1’ on ' b, 2’ on
B I \
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\.,uap[er 4

and 4 in the plan. POint ] "
he plan of section as shoy,, ig

4.8
points 1. 23

and 4" on ¢’ d'. Locate the .
oints to gett

d. Join these p . : t
el to the trace of the cutting plane, at any convenje,

draw lines perpendicular to XY line. May,
ion such that the distance of 1 in the -
f point | inthe plan from XY line. The
the distance of 2 inthe plan from

ints as shown in Fig. 4.5.

b' ¢’ 3 onc'r
ab, 2 on be, 3oncr and4onc
Fig. 4.5. Draw X.Y, line para ;
position. From these points 1, 2’ 3'and 4
points 1,2, 3 and 4 in the true shape of the sect
shape from X, Y, line is equal to the distance ,0 .
distance of point 2 in the true shape from XY, line1s
line. Like this locate points 3 and 4. Join these po

Problem for practice. RH iy :
A rectangular prism side of base 25mmX 30mm and axis height SOmm.lS.kept With

its base on H.P. The rectangular vertical face containing the 30mm base edge 1s Inclined 5
200 with VP. It is cut by a section plane perpendicular to VP, inclined at 40° with HP ang
1 plan, elevation and true shape

passing through the midpoint of the axis. Draw the sectiona
of the section.
University question.
75mm rests on the HP on one of its ends

A square prism of base 30mm and height
with two of its rectangular faces equally inclined to the VP. Itis cut by a plane perpendicu-

Jar to the VP and inclined at 60° to the HP, meeting the axis at 1 5Smm from the top. Draw
its elevation, sectional plan and the true shape of the section [CUSAT June 2012].

Example 4.4.
A cube of side 25mm has its base edges equally inclined to VP. It is cut by a section

plane perpendicular to VP, such that the true shape of the cut section is a regular hexagon.
Locate the section plane and determine the inclination of the vertical trace with HP. Draw

the sectional top view and the true shape of the section.

1w the plan and elevation of the cube. Draw the vertical trace of the section planc

e shape of section as a regular hexagon, the trace of the section plane should
point of lines a’ b, b’ ¢’ and q' ' as shown in Fig.4.6. Mark poin
3'ong'r',4'on r's’, 5" ons' d and 6 on d’ &". Locate point
onrs, 5 onds and 6 on da. Join these points to get the [0F
lel to the vertical trace of the section plane. [0
lar to X, Y, line. The distance of point I in the
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pe from X Y line is the distance wee . . . : ike this
L thaor olinlls2 i IStance of poing | i (e plan from XY line. lLike
. other p w4 eLe. in the (rye shape and join these points 1o get the regular

b’ q 2 \‘//'/

Fig. 4.6.

is cut by a plane such that the true shape of section is a regular
. jon plane and draw the sectional plan and true shape of the

base edges equally inclined to VP. Itis cut by a section

1ot the true shape of the cut section is a regular
; ".‘]"5""angle of inclination of the vertical trace

b M2
| it =ty
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ctional top view. [CUSAT June 2013]

with the reference line XY. Draw the s
£ its faces on HP such that its vertical faceg

3 A cube of side 60mm is resting on onc o e 4

are equally inclined to both VP and HP cuts the solid in sucha .wa)-/ that the true shap

of the section is an equilateral triangle of 60mm side. Draw the proj ections and true shap,
of the section and determine the inclination of the section plane with HP [KU June 2013

Example 4.5.

A rectangular pyramid side of base 20mm x 25mm and axis height 35mm is kept wit
its base on HP. The 25mm base edge is inclined at 20° with VP. Itis cut by a section plane
perpendicular to HP, parallel to VP and 7.5mm away from the axis. Draw its plan,
sectional elevation showing the true shape of the cut surface.

Solution.

0,. Mark the point 1 on ab, 2 on

Y,2'ono’ b’,and 3’ onb'c’

VP the section is parallel
ection.
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4.11

for practice.

| hexagona pyramid side of bage 2

- One of the base edges s o nmend aca gt GO withits base
\dicular to HP, parallel to Vp clined at 20° with VP. It cut by a section P17
1 elevation showing th and 10mm away from the axis. Draw the plan and
- & the true shape of the section

questions. |

o A‘.,; :.,'; pyraml

o and a base edge (t base edge Jom and height 6cm stands vertically
dlined at 25° to v cqt)se;dlcmar to VP. Acutting plane perpendict!
# : B Drow the 1l:r = Pyranud at a distance of 7mm from its axis
e i ont view, top view and the sectional side view.

008].
hexagonal pyramid side of base 30mm and axis 70mm long rests with its base o0

',' d an edge _of the base inclined at 30° to VP. A section plane inclined at 45t
- b perpft}dlcular to HP passes through the pyramid ata distance of 10mm from
axis and is 1n front of it. Draw the top view, sectional

section. [CUSAT June 2009]

with baseon
ar to HP and
and in front
[KU May

front view and true shape of

‘.:[‘ 4. 6,
ar pyramid side of base 20mm x 25mm and axis height 35mmis kept with
llel to VP. Itiscutbya section plane perpen-

ion is a trapezium of length of parallel sides
Jevation and the true shape of the section.

4P 25mm base edge is kept para
VP such that the true shape of sect
Omm. Draw the sectional plane

- n and elevation of the pyramid. Draw two vertical lines (1-4)and (2-3)
d 15mm respectively as shown in Fig. 4.8. Point | is on 0a, 2 is on ob,

on od. Locate point 1" on o'a’,2' ono'b’, 3" on o'c’ and 4’ ono'd’
4 8. Join the points (1',4')and (2',3") to get the vertical trace of the
| the points 1,2,3and 410 get the plan of section and draw the true

. o
SR g )
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Chapter 4

412

Fig. 4.8.

square pyramid side of base 40 mm and axis height 50mm is kept with its base on

maf the base edges parallel to VP. It is cut by a section plane perpendicular to
nclined to HP such that the true shape of section is a trapezium with lengths of
30mm and 1 5Smm. Draw the elevation, sectional plan and true shape of the

ase side of 50mm and height of axis 80mm is standing 0"
hmdperpmdlculartotheVP It is cut by an AIP 10

ction is a trapezium with parallel sides of 40mm a1
liary view showing the true shape of the sectio™
e with th HP [KU June 2010].
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2 plan and elevag; :
a—— o in;?n(;g the cylmfier. Draw the vertical trace of the cutting
4t 60° with horizontal. Mark point 1'at ', 2'ond's'

1

\
> a’ b')h'60M
l',S'
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414 Chapter 4

44mm and height is 60mm, draw the proj jections of the sectioned cylinder 5y, d th,
true shape of section [CUSAT June 2013].

2. A rightcircular cylinder, diameter of base 50mm and 70mm long rests on its base g,
HP. A section plane perpendicular to VP and inclined to HP at an angle of 450 . th
the cylinder, meeting its axis at 52mm from its base. Draw its sectional top viey,
sectional left side view and true shape of the section. [CUSAT June 2009].

3. A nghtcircular cylinder 50mm diameter and 80mm long is resting on its base op Hp
It is cut by a section plane perpendicular to VP and inclined at 45° with Hp ang
passes through the axis at a point 2cm from the top. Draw the sectional plan and

shape of the section. [KU. June 2011].

3

Example 4.8.
A cone with a 60 mm base diameter and a 70mm long axis, rests on its base on the Hp

Draw the sectional top view and the true shape of the section when it is cut by an inclineg
plane bisecting the axis and inclined at 45°to the HP.

Solution.
3
4
o'
i w i z
O S g |
ﬂ'k s s : 45°
D 'é;‘:‘ j" : ‘ o N 5
; k J b i Bv7|\
‘,!:ﬁrj--..'i Al > <\
. 46\ v,
o ~
= “-L) ‘!\ Y |
S e Y
‘*&' -.ik c J. 7 e
.'r 'ﬁ.
o
G 1
Iﬁ“’f{j
efthc cutting p
fthe axis, Mark
I_wf ’::—,.
5 é"lé\ﬁ.
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4.15

i o, "I 2' on ()' b" 3’ ()l\ (" " ]
¢4 ono' (. 5 ' o and
d,5"ono’ e, 6' ono' f,7'000 g'an

! Locate poinl | on oa, 2

R theee poi 4 < onob, 3 onoc. 4 on od. 5 6 on of, 7 o1 og

¢ shown in Fig. 4.10. Since the P‘dn of section. Draw the true shape of the

e shape of section is an clll‘L section plane cuts both the end generators of the

B atical trace in betwee ipse. The length of major axis of this ellipse 15 the
veen the end generators

¢ for practice.

_ne of base diamet : :
# pyaplane perpenecIj%O;nm and axis height 60mm is kept with its base 0% HP. It
- cularto VP, inclined at 45° with HP and passing thr ough the

Anoint of the axis. e
ult Draw the sectional top view, elevation and true shap¢ of the

#
1101

ane of base diameter SOmm and axis height 60mm is kept withits base on HP It

_ bya SPTCUOH Plane‘Perpendicular to VP such that the true shape of the section 1S
:ne with length of major axis 40mm and length of minor axis 20mm. Draw the

fion: plan, elevation and true shape of the section.

y question.
one of base 75mm diameter and axis 80mm long has its base on the ground. Itis

tior plane perpendicular to VP, inclined at 45° to the HP and cutting the axis at
_ o from the apex. Draw its front view, sectional top view, sectional side view

e shape of the section (CUSAT June 2008].
9 £ .-/9

se diameter 60mm and axis hel
ction plane perpendicular toVP such that the true shape of the s

naxi mum double ordinate 50mm. Draw the front view, sectional top view and

e section.

B .
CLIO!

ght 70mm is kept with its base on HP.It
ection is @

of base of the cone- For the true shape of the section to

o nlane should be parallel to one of the end generatois’,’DfaT\Tv'ﬁ
Jength equal 10 the required length of double ordinate of the of
d this line 4-5 t0 meet the base of cone atpoint4’,5’. From

the end generator o' ¢ to meet the generator o'aatl’,
' d7'ono' h'. Locate point 1 on o0a,

6'ono’ g'an
| these points by @ smooth curve to get the top

e RN A
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o Chapte 4

view of the section. Draw the true shape of the section as shiown in Fig 4.1

o T - . e

Fig. 4.1

ems for practice.
ne of base diameter S0mm and axis height 60mm is kept with its base on HP. |
| plane perpendicular o VP and passing through a point on the axis 25mm
 apex such that the true shape of the section is a parabola. Draw the

60mm is kept with its base on HP, It is cut by a section

? such that the true shape of section is a parabola with lengih

it 60mm. Draw the sectional plan, elevation and true shape
he cone? What s the inclination of section planc

resting on its base on HP. 11
18 a parabola of maximur”
draw sectional top vicY
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4.17

1e shape of the sectiq, (KU June 2012)

T

10. 9 : D)

sone of base 30mm diameter and height 35mm is kept with its base on HP. Itis cut
._ perper dicular to VP such that the trye shape of the section is a hyperbola with
rdinate 30mm and abscissa 25mm. Draw the sectional plan and true shape of the

E @

B

'
e

he plan and-elevation of the cone. For the true shape of the section
the vertical trace should cut the base and one of the end generators should

tobea
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Chapl\?r 4

41K

view draw the vertical diameter ang Mg
meet the elevation of base of cope aty

fradius 25mm to cut the generatq, g

be inclined to the other end generator: lﬂﬂ“j’w
its end points as 3 and 4. Extend this line 3

(&) :
point 3', 4. Wiith this point as centre draw an ar¢ ing through the points 1" ang
a’ at |’. Draw the aﬁmlmofﬂ:cam*’"“‘p‘ssmg 2onoband S op .
&) Mark p:‘m z‘:onov b'and 5’ on o’ h'. Locate point I on 03, =0 i

X 1

Join these points by smooth curve to get the 1op view of the section. Draw the true Shapel
om mm y |
of the section which is a hyperbola as shown in

Example 4.11. i t with its base on Hp
; '« height 35mm is kep It
A cone of base 30 mm diameter and axis gh from the axis. Draw

imnbyuplmcpapmdimhmbothmandVPandSmmaway
plan, elevation and true shape of the section.
Solution.

Draw the plan .
puﬂkdmmeaxjsmdSmmawayﬁommeaxxs.

Fig.4.12.

and elevation of the cone. Draw the trace of cutting plane which s
In the plan mark the point I on b, 2

3
LD

//

1, 2’ etc. Fro®
ue shape such |
point 1™

shape- Jo |
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‘ . se of base 30mm diameter ang axis hej

plane perpendicular 1o vp g, that th
:of lengt of base 25mm. Dray the secti

ght 35mm is kept with its base on HP. It
e true shape of the section is an isosceles
onal plan and the true shape of the section-

aw the plan and elevation of the cone. The true shape of the section will be an
Jaenangic when the cutting plane cuts the base and passes through the apex of the

ngth 25mm. Extend this line to meet the
. 4+ 3¢ Mark point 1’ at the vertex. Draw t‘he
e points (2', 3")and 1'. Locate point
fthe circle). Join the points 1,

x (centre O g
A n as shown in Fig. 4.14.

fthe sectio
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Chap[er 4
4.20

University question.
A cone of diameter of base 60mm and

section plane perpendicular to VP and inclined at 7
cone. Draw the sectional top view

axis height 60mm rests with its base on Hp A
50to HP passes through the apex of the

and true shape of the section. [MGU 2007]

Pnpied i, i is resting upon its base on HP. 1t
cone of base diameter 60mm and axis 70mm. :
A Of lane which makes an angle of 45°with VP andis 10mm away frgm the
out bya vmthe e front view showing the section and true shape of the section,
axis. Draw the sectional

]
Draw the plan and elevation

center.Draw a line inclined at45°

=
~

of the cone. Draw a circle of radious 10mm with g g
with horizontal and tangential to the circle which s the

i o]

3'

’

5
. T N
£ Y
/4\\ e\\/ |

\ rrFfrIPN
B m4
i 1

2

/<”g > i

N\

ne. M!_Ikpomt lonbe,2 onoc, 3 on od, 40"
,3'ono' d', 4 ono' e’ and 5’ on ¢’ f.
e elevation of the section. Draw the (U
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4.21

question.

t circular cone of 100mm base circle diameter and S0mm height is resting on its
» gr?und. Itis cut by a vertical plane inclined at 40° to the VP, the plane being
m distance of 1 Smm from the axis of the cone. Draw the sectional elevation and
true shape of the section. [KU May 2009].

pled.14.

pentagonal prism, having a base with a 35mm side and a 70mm long axis, is resting
> on HP such that one of the rectagular faces is parallel o the VP. It is cut by an
nclined plane making an angle 459 with the HP and passes through the midpoint
. Draw the sectional top view and the true shape of the section.

2
X,
3
%1 AN 4
1™ /
N
5N
\\
N
! \\\ b &
N\
4]5d
r A
X-—p T q sk
et
o ,Jd,s B \
e
| % &f
a,p
Fig. 5.11.
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axn .

. and elevation of the prism. ;
me"yhfnmda:wthephnq Jane, inclined at 45 with xy line and p,
2. Draw the vertical trace of the section prarie: !
though the mid point of the axis. onc'r’, 4 ond's’and 5’ on et

3. Mark the points 1’ ona’p’, 2" on b'q’, 3"
5. Mark opoints 1, 2, 3, 4 and 5 in the top VieW.

6. Draw the true shape of the section.
A cylinder of diameter 50mm and length of axis 65mm rests on its base wit}, the
axis perpendicular to the HP. It i cut by the cutting plane perpendicular to the VP, inclp,

at 45 to the HP and passing through a point on axis 25mm
view, the sectional top view and the true shape of the cut surface.

Solution

from the top. Draw the fron
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er4 4.23

_: e apointon the axis 25mm belo
2F 4y at45° with horizontal,
" i thepoints 1',2" 3" etc in the elevati
__wthe true shape of the section 4
42 5 chack |
pyramid side of base 50mm and axis height 70mm is kept with its base 01 i
| - | the base edges equally inclined (o VP is cut by a section plane perpendiculaf N
arallel to VP and 15mm away from the axis. Draw the sectional plane and R
; wrall d~

DY

elevation of the cylinder. :
W its top end and through this point draw & S

onand the point 1,2, 3 etc in the plan-
s shown in Fig. 4.16.

aw the XY line and draw the plan and elevation of the pyramid.

e section plane which is parallel to xy line and 1 5mm below the axis.

e points 1,2 and 3.

ek 1’ in between a’ and b’, 2’ on o'b’ and 3’ in between b’ and ¢’ .

points 12" and 3'. This isosles triangle with length of base 1'-3'=1-3 inthe top
is the true shape of the section. It is because the cutting planeis parallel to VP.

!

2!
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4.24 \
L AN g : ith its ba
&0 JOmm 8 kept WERTSbase on y,
Problem 4.3 mdnﬂw .« one of the base come,. 'dn‘
i d P ‘ d
e L LS
tiscutbya to
is perpendicular to the slant edge OPPT
elmﬁonandmwof“m
Solution ' elevation. .
l.DmvtheXYlinomddm“def omer) and perpendicular to the |,
2. Draw the section line o
o : d4'l band 3
3.Mukthepnimsl'.2',3'lﬂ y .mmzonlineo and 3 atcang,
; view, 1 on
4.Muk|hepomtsl,2,3and4inmwl’ |
on od. Join these points. inFiB-‘“&

5. Draw the true shape of the section as
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4.25

the shap®

_alar cone of bas -
| e diametre 60mm is cut by a section plane such that
parabOla

B . parabo .
’ .l:w ordin h: o meximum double ordinate 50mm and vertex of the
ol ate. Draw the front view,sectional top view and tru shape of ¢

e XY line and draw the plan of the cone and the elevation of the bas¢ of the

pointsa,b.c, etcin the plan and the pointsa’, b', ¢’ etc.in the elevation of the

e cone.
a vertical line in the plan of length equal to the required double ordinate of the

& m ).
" i Jine to meet the XY line at a point, With this pointand 25 centers and

draw arcs to meet at a point.
and this point and extend it to meet the verti
» Jocated point in the base of the cone and the
ortical trace of the cutting plane.

;_ e the problem as explined in example 4.9.

cal line fromo," at 0.

located point in the line a' o' This

50
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