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CHAPTER 1

PROJECTIONS OF POINTS

problem 1 Draw the projections of the following Points on the same XY line, keeping convenient distance between

each projectors. Name the Quadrants in which they lie.
A — 30 mm above HP & 35 mm in front of VP.

B — 35 mm above HP & 40 mm behind VP.
C — 40 mm above HP & on VP.

D — 35 mm below HP & 30 mm in front of VP.

Solution
b ¢
o d i ° A - I Quadrant
ey B - II Quadrant
i ® C - I as well as IT Quadrant
o o D - IV Quadrant
8 < g <t
c
X X L ° T Y
O
[ToX [Te] [4p]
[ap X 35
d
1 e
Lo e a8 @ d'

Problem 2 Draw the projections of the following Points on the same XY line,Keeping convenient distance between

each projectors. Name the Quadrants in which they lie.

E — 30 mm below HP & 25 mm behind VP.

o

& F — 35 mm below HP & 30 mm in front of VP.
G — On HP & 30 mm in front of VP.
H - On HP & 35 mm behind VP.

Solution
h
e
e
,,‘,.‘.‘ — . :
' w0
[sp]
[To N .
o :
g R
X ! ® l.—e Y
2 8 2
’ eI E - Il Quadrant
f F - IV Quadrant
1 e e o9 G - 1 as weil as IV Quadrant

H - 11 as well as Il Quadrant



Problem 3 Draw and state the quadrants in which the following Points are located. Assume any distances.

A— Front view below XY line & Top view above XY line.
B — Front and Top views are below XY line.
C — Front and top views are above XY line.
D — Front view above XY line & top view below XY line.

Solution
dl
®
a
® c
®
Cl
Y
X i
¢ b
|
A - III Quadrant
B - IV Quadrant
C - II Quadrant
D - I Quadrant ® 5 d
e
e D

Problem 4 Apoint 30mm above XY line is the front view of two points A&B .The top view of A is 40 mm behind VP
& The top view of B is 45 mmin front of VP. Draw The projections of the points & state the quadrants in which the

points are situated.

Solution

a
e s __,
B ‘ al bl .
=)
=
)
™
Y
[Tp]
<t
ANSWERS :
b -~
Lo

AisinllQ
BisinlQ

problet
pelow HF
tions of t!
solutic

Prob
from t
Solu



iijProb|em 5 A point ‘A’is 30 mm in front of VP and 40mm above HP. Another point B is 20 mm behind VP & 35 mm
e three projec-

_pelow HP. The horizontal distance between the points measured parallel to XY line is 60 mm . Draw th

es.
" tions of the points. Join their front and top views.
_Solution ) «
. ]
a, a"
. i ® - L ] 4
b
2 o . .
& A
Y X ! | - Y
| : !
o ' ;
| ; g o ¥«
f | LR
a. S — o
H b; b"
‘ i 60
id VP . Y1
. h the Problem 6 Draw all the three views of a point P lying 60 mm below HP, 70 mm infront of VP and 40 mm
- from the RPP. Also state the quadrant in which it lies.
Solution
) P Xi
X g Y
(HP)VP ./
&/
7
| o P
L’
p
| Rpp




Problem 7 A point P is on HP and 35 mm in front of VP. Another Point Q is on VP and beiow HP. The line Joining PrB|
their front views makes an angle of 30 deg to XY line , while the line joining their top views makes an angle of 45deg  tjon «

with XY line.Find the distance of the point Q from HP. soli
Solution q
P &
1
X ? OQ/; . ? ‘ Y
-0/ | = :
4 o[
N
L0 // " } ; -
™ % SPR
A~ a
e \ Point Q is 20.21 mm below HP
p

Problem 8 Two Points R and S are on HP. The point R is 35 mm in front of VP, while S is 50mm behind VP .The line
joining their top views makes an angle of 40deg with XY. Find the horizontal distance between the two projectors.

Solution
s locus of point S
e - ///' U RO ————
S
/// : Pr
d pre¢
o S_c
w0 -
r' iéo i
X ° - ! L Y
S
o) /
[ap]
e /
4..._.__’ r
101,66

ANSWER : Distance b/w two projectors is 101.66 mm.




e Joining P,;léblem 9 A point G is 25 mm below HP & is situated in the third quadrant. Its shortest distance from the intersec-
of 45 deg ion of XY and X1Y1 is 45 mm . Draw its projections and find its distance from VP.

~ Solution
: X1
g
e
> |
~! i
=
b »
, = |
HP e |
X ! ! % Y
VP RPP
The line o |
ictors. N, :
! -] ‘ "
, 9 Point G is 37.79 mm
: g > behind VP
Ei?. Y #
K&

Problem 10 A point S is in the first quadrant and equidistant of 50 mm from all the three principal planes. Draw the
projections of the point. Draw all the three views of the point.

Solution
X1
s' i S ,50 e | "
o T s
'3 ; ®
.
© :
VP  RPP
X o] e Y
HP L
2
) Vd
o
LD H
|
U oe
s i
Y1




Problem 11 Draw the projections of point G which is in first quadrant

such that it is equidistant from HP & VP. The Pro

point is 25 mm from RPP. Determine its distances from HP&VP. VP.
Soiution ” viev
Sol
g' gIl
| b - 5 4
\eH ' -
[ :
N 1
VP ; RPP ‘
X ] - Y
HP ‘
D H
M~ i °
ﬁ; B Ao 7
: P
' . T di
g . 25 | th
S
The point is 27.75 mm from VP and HP
Y1
Problem 12 Apoint R is 25 mm above HP & 20 mm in front of VP. Another point S is on HP and 30 mm behind VP.
The distance between their projectors measured parallel to the line of intersection of VP and HP is 50mm. Find the
distance between the top views of points R and S.
Solution g N
: ~
/ :
y .
//
A
N ) s
4 \ .
) / r N
P e / .
/ /
& 3
0 ™
o
X ? 3 Y
AN / s'
o /
o \ /
Py
r
50 o
The Distance Between TVs of R and S is 70.7 mm -
6
_ — e




VP. The probiem 13 Apoint M is on HP & 30 mm in front of VP. Another point N is 20 mm below HP and 20 mm in front of
vP. The distance between their projectors measured parallel to XY line is 50 mm. Find the distance between front
views of the points M & N.
- Solution
: : 50
@ e AN .
m'
X s ® Y
’ o
N
)
™ ~ .
) 3’ 85 nn
B — o , The Distance Between FVs of M and N is 5§3.85
m e mm
Problem 14 A point P is on HP and 30 mm in front of VP. Another point Q is on VP and 40 mm above HP. The
distance between their projectors parallel to XY line is 50 mm. Find the distance between their front and top views of
the points P and Q. .
Solution
50
1 HP
o N q'
d VP //‘
d the
S NS
- 6&}
(-
o
e d
1]
P
X \0 ® Y

30
\\
\
\

- >
e
P \ // The Distance Between TVs of P and Q is 53.31
\’/ mm
The Distance Between FVs of P and Q is 64.03
mm




Problem 15 A point P is 30 mm in front of VP, 40 mm above HP and 50 mm from RPP. Draw its projections. _proble
Solution RPP. Al
goluti
X1 sol
" o J— 50 .
-."\?’ "
. . o P
O -
< -
L eft side view
RP
VP P
X ! . — Y
HP ;
. .
p
Y1
Problem 16 The point P is 45 mm above HP, 60 mm behind VP and 30 mm from RPP. Draw the three principles
view of the point. Also state the quadrant in which it lies. Pre
Solution prc
X1 So
30 N
p
y -
pl
—e
p"
Q
©
Iy
<
VP(HP)
X Y
Y1 Point P lies in Il Quadrant




problem 17 Draw all the three views of a point P lying 60 mm below HP, 70 mm in front of VP and 40 mm from the

ons. ;
‘RPP. Also state the quadrant in which it lies.
golution “
} v
(HP) VP * o AN !
| . AN ¥ RPP
N
: N
o B N
~ N
f AN
N\ .
p \ o
! s ?
P N
.
Point P lies in IV Quadrant

Y1

nciples
Problem 18 A point is 30 mm in front of VP 20 mm above HP & 25 mm in front / behind / from LPP. Draw its

Projections and name the side view.
Solution

X1
25
_ - a
Right side view a2
LPP o
| « VP
X | Y
\& e HP
\ o
(42
Y /
// ’ a
/
Y4
9




Problem 19 A point is 40 mm behind VP, 15 mm above HP and 25 mm in front / behind / from LPP .Draw its

projections and name the side view.
Solution

25

Left side view

40

b
VP(HP)

15

Problem 20 A point is 30 mm behind VP, 30 mm above HP and 25 mm in front / behind / from LPP. Draw its

projections and name the side'view.
Solution

X1

25 i ¢ (©)

Left side view c

LPP

30

VP(HP)

10




S S

problem 21 Apointis lying on HP, 20 mm behind VP & 25 mm behind/ in front/ from RPP. Draw its projections and

name the side view.

Solution
X1
d | 25 Right side view
e
|
S | RPP

HP !

X ®
VP d

Y1

Problem 22 A point is 35 mm below HP, 20 mm behind VP & 25 mm behind / infront / from RPP. Draw its projec-

tions and name the side view.

Solution
X1
¢ |
.25
; N
a :
|
N ;
HP ! ;
X  — v Y
VP | RPP
| | Right side view
) ; !
S |
1 e - "
al
Y1

11



Problem 23 A point is lying on VP, 20 mm below HP & 30 mm behind / infront / from LPP. Draw its projections and

name the side view.
Solution Xi
b HP
X I —e I Y
LPP 7, | o vP
oY ol
\\/// ‘ Nl
o Lo
/ b
30 |
Y1

Problem 24 A pointAis 20 mm above HP & 25 mm in front of VP. Another point B is 25 mm behind VP and 40 mm
below HP. Draw their projections when the distance between their projectors parallel to XY line is zero mm. Add the

right side view only to point B.

Solution
b
—©
—ea
19]
AN O
N
X Y
RPP
()
o™
S a o
® Right side view
° —¢ D"
bl
Y1
12




problem 25 Draw the projections of the following Points on the same XY line, keeping convenient distance be-
tween each projectors. Name the Quadrants in which they lie.

P — 20 mm above HP & 35 mm in front of VP.

Q — 30 mm above HP & 40 mm behind VP.

R — 40 mm above HP & on VP.

S — 35 mm below HP & 30 mm in front of VP.

Solution
q r
= =) ®
, ' ! P - I Quadrant
1 efd - Q - II Quadrant
p' o L R - I as well as II Quadrant
e S S S - 1V Quadrant
X - ] B} 1.1 ] . e v
B : O:
w | 0 o,
5 ,‘ ©p
| .8
5 e
-9 RS S \
p S

Problem 26 Draw the projections of the following Points on the same XY line, Keeping convenient distance be-
tween each projectors. Name the Quadrants in which they lie.

M — 30 mm below HP & 25 mm behind VP.

N — 35 mm below HP & 30 mm in front of VP.

P —on HP & 30 mm in front of VP.

Q - on HP & 35 mm behind of VP.

Solution
q
e
m
b
0
) [ap] i
Lo
(V]
! p' '
X ! i ‘ I = M ql Y
| 1 PG N
| . l A - T Quadrant
; - , ’ | ; o B - IV Quadrant
Soooem e e C -1 as well as IV Quadrant
1 en D - II as well as III Quad-

rant

13




Problem 27 State the quadrants in which the following Points are located. Assume any distances
A — Front view below XY & top view above XY line.
B — Front and top views are below XY line.
C — Front and top views are above XY line.
D — Front view above XY & top view below XY line.

Solution
dl
)
a
e
& © ¢ |
C‘
®
X l Y
bl
A - III Quadrant
B - IV Quadrant
C - II Quadrant
¢ a' D - I Quadrant d
b ®

Problem 28 A point 30 mm above XY line is the front view of three points P,Q and R. The top view of R is 40 mm
behind VP, the top view of Q is on XY line and top view of point P is 45 mm in front of VP. Draw the projections of the

points & state the quadrants in which the points are situated.

Solution r
Z T %
TMT p'(q) ()
o
<
o
@
X —&— Y
q
To)
<r
P - I Quadrant
Q - I as wel! as Il Quadrant
D R - II Quadrant
e )

14




problem 29 A point ‘M’ is 30 mm in front of VP and 20 mm above HP. another point N in 15 mm behind VP & 25mm
pelow HP. The horizontal distance between the points parallel to XY line is 50 mm . Draw the projections of the points
M & N and Join their front and top views. Draw the right side view for the point N only.

Solution
o8 X1
4_ 50 .
| ;
° n. N
; & - -
; i ,
=) 1 (S)4
[qY) ! ‘LQ
| '
: 1 !
X g i Y
§ RPP
3 - |
® ! - ® . ) ) )
® n' n"  Right side view
m
Y1

Problem 30 The common point 40 mm below XY line represents not only the front views of three points A, Band C
but also the top view of point C. The top view of point B is lies on XY line and top view of point A lies 50 mm above it.
Draw the projections of the points and add the right side view to the point A only. Also state in which quadrants the

points lie.
Solution

50

X1

40

- @

a' b c (©

Y1

RPP

A - III Quadrant
B - 111 as well as IV Quadrant
C - IV Quadrant

15




Problem 31A point A is on HP and 35 mm in front of VP. Another Point B is on VP and below HP. The line Joining
their front views makes an angle of 30 deg to XY line while the line joining their top views makes an angle 45 deg with
XY line. Find the distance of the point B from HP.

Solution

8' | b
X i @ . o “ ,‘ Y
; &) A
’ Y v P
P2
© P
///
4 b'
é’/ \ ° Point B is 20.21 mm below HP
i
a

Problem 32 Two Points P and Q are on HP. The point P is 30 mm behind VP, while Q is 50 mm in front of VP .The
line joining their top views makes an angle of 40deg with XY. Find the horizontal distance between their projectors
parallel to XY line.

Solution
p
— "\\
\\
g |
S/ ,
X ° ! Y

p' \

\\
\\\ 3
.
locus of Q
. e _
q
95,34

Distance Between Two Projector is 95.34
mm

16




probiem 33 ApointAis 40 mm in front of VP and is situated in the fourth quadrant. its shortest distance from the
intersection of XY and X!Y1 is 45 mm . Draw its projections. Also find its distance from HP.

tion
Solu %
X T I Y
N RPP ‘
©
O i
[qV] l§
g ' % e R
; a )
&
v .
a
Ve

Point A is 20.62 mm below HP Y1

Problem 34 A point Ais 20 mm above HP and in the first quadrant. Its shortest distance from the XY line is 40 mm
.Draw the projections. Determine its distance from VP.
Solution

X1

20

HP

34,68
i
%

! N

_Distance of A from VP is 34.68 mm N

17




Problem 35 Draw the projections of the following Points on the same XY line, keeping convenient distance be-
tween each projectors and state the quadrants in which they lie.

P — 10 mm above HP & 15 mm in front of VP.

Q —~ 15 mm above HP & 25 mm behind VP.

R - 25 mm below HP &in VP.

S - 40 mm above HP & in VP.
Solution

40

[ 2
25

o P - I Quadrant

Q - II Quadrant

R - III as well as IV Quadrant
S - 1 as well as II Quadrant

—

Problem 36 Apoint P is 25 mm above HP & 20 mm in front of VP. Another point Q is on HP and 30 mm behind VP.

The distance between their projectors measured parallel to the line of intersection of VP and HP is 50mm. Find the
distance between the top views of points P and Q.

Solution
/\
yd \
// | AN '
A
,\Q/ \\ q

/ AN
7 . pl /ﬁ—‘— e

// . p
/ O
\ CLQ ™

\\\ /
X iy Y

50

Distance Between TVs of P and Q is 70.7. mm




pProblem 37 ApointAis on HP & 30 mm in front of VP. Another point B is 20 mm below HP and 20 mm in front of
VP. The distance between their projectors measured parallel to XY line is 50 mm. Find the distance between the front

views of the points A & B.

Solution
& o
. 1 o Ly
N
& L
53 e .
e
e -~/ Distance Between FVs of A and B is 53.85 mm

Problem 38 A point P is on HP and 30 mm in front of VP. Another point Q is on VP and 40 mm above HP. The
distance between their projectors parallel to XY line is 50mm. Find the distance between their front and top views of

the points P and Q.
Solution

50

© -

et

//
Qrb - e
//
L o
e L q_
pd
7 ¥ ///
e
VL

// A
o 7 N
c{) \
- /
e
- /
7 2N
_ ~
' o>
p N\ Distance Between TVs of P and Q is 58.31 mm
\ P Distance Between FVs of P and Q is 64.03 mm
\ e

19




Problem 39 Draw the projections of a point A lying 30 mm above HP and in first quadrant, if its shortest distance
from the line of intersection of HP and VP is 50 mm. Also find the distance of the point from VF.

Solution

X1
6Q
oy
a' :
! ® i
o
o)
RPP
VP !
X ! I Y
HP & g
v
o ’
v;
! e
a
Y1

Distance of A from.VP is 40 mm

Problem 40 Draw the projections of the following points on the same reference XY line and state the quadrants in

which they lie.
i E — 35 mm above HP & on VP

b F — 30 mm below HP & on VP N
G - On HP & 25 mm behind VP
H— On HP & 30 mm in front of VP
Solution :
el
Lt
| I “?g
o
Lo W]
| 8
u f | o
P | g
Y P & 1 & @
X . e T Y
i i |
| i ?
o | Q! J
@ N
P |
L [
1. . ¢f t._eh
E - I as well as II Quadrant
F - TII as well as IV Quadrant -
G - II as well as I Quadrant
H - 1 as well as IV Quadrant “
20




problem 41 A point 20 mm below the reference XY line is the top view of three points P, Q & R. P is 20 mm below

HP, Q is 35 mm above HP and R is on HP. Draw the projections of the three points and state their positions &
quadrants in which they are situated.

golution
o q' PO
To)
™
r
X ® Y
&
P —

' P - 20 mm below HP and 20 mm infront of VP, IV Quadrant
(p) g ( r) Y Q - 35 mm below HP and 20 mm infront of VP, | Quadrant
R - on HP and 20 mm infront of VP, laswell as [V Quadrant

Problem 42 A point is 30 mm in front of VP, 20 mm above HP & 25 mm in front / behind / from LPP. Draw its
Projections and name the side view.

Solution

Right side view

20

VP

30

Y1

21




Problem 43 A point is 40 mm behind VP, 20 mm above HP and 30 mm in front / behind / from LPP.Draw its

projections and name the side view.

Solution
X1
. 30
“ )
\\EQK ~ &
Left side view ! \\
TN
| AN
" é - > T W"Q T g
b \\ b’ }
o //\"\‘ 8
LPP é{)/ VP(HP)
N i .
Y1

Problem 44 A point is 30 mm behind VP, 30 mm above HP and 25 mm in front / behind / from RPP. Draw its

projections and name the side views.
Solution -
X1
.25
C' (C) Cn
Q._A -
Right side view
o
%)
\
VP(HP) \\g\o RPP
X
Y1

22




problem 45 Apointis lying on VP, 10 mm below HP & 30 mm behird /in front/ from LPP. Draw its projections and
name the side view.

Solution
X1

X 0 ¢ Y
LPP l e

30

bt ]

Y1

Choice 1 : Treating the point is in Il Quadrant, it is left side view
Choice 2 : Treating the point is in 1V Quadrant, it is right side view

Problem 46 Apointis lying on HP, 20 mm behind VP & 35 mm behind/ in front/ from RPP. Draw its projections and
name the side view.

Solution
X1
q! 35 Right side view
T ¢
; g|
VP(HP) ] &, | RPP
X ! 1 Y
d’ dlI
Y1

23



Problem 47 A point is 35 mm below HP, 15 mm behind VP & 25 mm behind / in front / from RPP. Draw its
projections and name the side view.

Scolution
X1
/l//
a A
25 SN
P / \
/ I
e 3\
HP i ’ \
X // ; Y
VP RPP
w0
[29]
Right side view
. @ ‘a"
a
Y1

Problem 48 Apoint P is 15 mm above HP & 25 mm in front of VP. Another point Q is 25 mm behind Vi and 40 mm
below HP. Draw their projections when the distance between their projectors parallel to XY line is zeroc mm. Add the
right side view only to point Q.

Solution
X1
q
I 7
pI
LO ““——_.
o wH
~ \\Po_\o
X 1 Y
RPP
o
N
g p
B ¢
° o q' Right side view
ql
Y1

24




problem 49 Draw the projections of the following Points on the same XY line, keeping convenient distance be-
tween each projectors. Also state the quadrant in which they lie.

P — 25 mm above HP & 35 mm in front of VP.

Q — 30 mm above HP & 40 mm behind VP.

R — 40 mm above HP & on VP.

S — 35 mm below HP & 30 mm in front of VP.

Solution
q r
i b 1 b
i ; ’ , P - I Quadrant
P e L Q - II Quadrant
L e Lo . R - I as well as II Quadrant
‘ S/ ST S - IV Quadrant
0 3 8{ i i
~ L |
Lol L
E X 'A ! B ! .r o Y
! Lo
H O‘\ M
W [ToliR 2 T
) ®
[ ' ]
- e
E ' o p ! s

Problem 50 Draw the projections of the following Points on the same XY line, Keeping convenient distance be-
tween the projectors. Also state the quadrants in which they lie .

A — 30 mm below HP & 25 mm behind VP.

B — 35 mm below HP & 30 mm in front of VP.

C —on HP & 30 mmin front of VP.

D - on HP & 35 mm behind of VP.

Solution
I 9d
a } :
i i f
Q
! m;
o z
o
> CI :
X ) ? : ® ! ® Y
— ] ! a
: i | i | 1 H
o o o
o] fol | o !
™| : | O, ™! i
! | IR L
| % LD | ;
toe e boeg
E a' 1 ; ‘. bv
A - III Quadrant
B - IV Quadrant
C - I as well as IV Quadrant
D - II as well as IIT Quad-
rant
25







CHAPTER 2

PROJECTIONS OF LINES

problem 1 Aline AB 80 mm long has its end A 20 mm above the HP and 30 mm infront of VP. It is inclined at 30°
to HP and 45° to VP. Draw the projections of the line and find apparent lengths and apparent inclinations.

Solution

20

VP

HP

30

ANSWERS :
B =55°

a’b’ =57

ab = 69

Problem 2 Aline AB 80 mm long is inclined to HP at 30° and inclined to VP at 45°. Draw front and top views of line
and determine their lengths. Also measure the perpendicular distance of end B from both HP and VP.
Solution

. b .
;}\ bs

— = — - -

VP

HP b

ANSWERS :
o =45

B =55

a’b’ =57

ab =69

27




Problem 3 A line AB has its end A 20 mm above the HP and 30 mm infront of the VP. The other end B is 60 mm
above the HP. The distance between end projectors is 70 mm. draw its projections. Determine the true length and
apparent inclinations.

Solution
_ _ —
&
(en]
(o]
- _ ~
Q
o
VP
X ! ! Y
HP
(@)
o
w)
ANSWERS : ' -
o= 30° . - - - -
B=12
_ ! _

a’b’=82 _ -
1

Problem 4 A line AB has its end A 20 mm above the HP and 15 mm infront of the VP. The other end B is‘60 mm
above the HP. The distance between end projectors is 70 mm. draw its projections. Determine the apparent lengths
and true inclinations.

Solution
b! b1!
) _ - B
o
(o]
B S ~ B
()
(o]
VP
X ] ! Y
HP
0
_ _ ! —-
[Te)
<
ANSWERS :
0 =28°
—_ 0
$=20 ) ) N -
a’b’ =81 '
ab =76

28 i



Problem 5 The top view PQ of a straight line is 70 mm and makes an angle of 60° with XY line. The end Qis 10 mm
infront of VP and 30 mm above the HP. The difference between the distances of P and Q above the HP is 45 mm.
draw the projections. Determine its true length and true inclinations with HP and VP,

Solution

w
<
k]
L
o
o
VP
X ! Y
HP =)

ANSWERS :
0 =330
O =47
R . - « e qp = 83

Problem 6 Aline PQ 85 mm long has its end P 10 mm above the HP and 15 mm infront of the VP. The top view and

front view of line PQ are 75 mm and 80 mm respectively. Draw its projections. Also determine the true and apparent
inclinations of the line. :

Solution
q g
. - _ .
x VP vl v
HP ©
- _ 1 — _
ANSWERS -
0 =2g0
¢ =200
o =300
B =230

29




Problem 7 Aline has its end A 10 mm above HP and 15 mm infront of VP. The end B is 55 mm above HP and line
he end projectors is 50 mm. draw the projections of the
line. Determine the true length of the line and its inclination with VP.

]

is inclined at 30° to HP and 35 to VP. The distance betweent

Solution

b’ o
10
[Te]
VP
X
HP
ANSWERS :
o, = 42°
B =44
TL =80

Problem 8 The top view of a line 75 mm long measures 50 mm. the end P is 30 mm infront of VP and 15 mm above
HP. The end Qis 15 mm infront of VP and above HP. Draw the projections of the line and find its true inclinations with

HP and VP.
Solution

oy

o

15

VP

X

T ]

HP

15

30

ANSWERS :
0 =480 i

d=12°
=50
B=17°

30




problem g9 Aline AB 60 mm long has one of its extremities 20 mm infornt of VP and 15 mm above HP. The line is
inclined at 25° to HP and 40° to VP. Draw its top and front views.

Solution
b+
X Y
o L )
;b1
ANSWERS :
,_ oL =340
B =450
a’b’ =46

ab =56

b b

Problem 10 Aline AB measuring 70 mm has its end A 15 infront of VP and 20 mm above HP
and the other end B is 60 infront of VP and 50 mm above HP. Draw the projections of the line and find the inclinations
of the line with both the reference planes of projection. '

Solution
’(0 b’ b«
‘, \
;)
a»’ '(1 ‘ }'bz' ; 8
- s - L _ ~ - B
ol
~
VP |
X " : Y
HP © |
o b ) . .
o ANSWERS :
N _ @l 0 =25
~ : ! q) = 400
O = 34°
B =45

b
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Problem 11 The front view of a 90 mm long line which is inclined at 45° to the XY line, measures 65 mm. End A is
15 mm above the XY line and is in VP. Draw the projections of the line and find is inclinations with HP and VP.

Solution
&
r
.
[Te}
VP -
X ! Y
HP
ANSWERS :
G =43°
o=76"
B =76

b be
Problem 12 The distance between the ed projectors through the end points of a line AB is 60 mm. The end Ais 10
mm above HP and 15 mm infront of VP. The end B is 35 mm infront of VP. The line AB appears 70 mm long in the front

view. Complete the projections. Find the true length of the line and its inclinations with HP and VP.
Solution

/// \\‘. E:
¥ AP |
e / g N
- - S\ \ E
- P \\
N A o x
N l P \\\ 9 \“'
\ a/ // } |
b:'
VP e
X Y
HP o 60
- b
- _ _ 1 _ - - -
ANSWERS : a ?d) ;, ™
0 =290 ' J )
q) : 160 \ v// . L
« TL=73 - - - - - - Lo - - L
b b2
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pProblem 13 The distance between the end projectors through tiie end points of a line AB is 40 mm. The end Ais 20
mm above HP and 15 mm in front VP. The end B is 45 mm infront of VP. The line AB appears 50 mm long in the front
view. Complete the projections. Find the true length of the line and its inclinations with HP and VP.

Solution
b" by
o e
. . - _ .
o
o~
VP v
X A
HP : 1
' 0 g
. 1 - _ .
<
ANSWERS : '
0=42°
=27
TL =67 .

&b b

Problem 14 The point B of a line AB is on the horizontal plane, the top view of the line makes an angle of 30°with
XY line, being 80 mm. The point A is on the vertical plane and 50 mm above the horizontal plane. Draw the top and
front views of the line and obtain the true length of the line. Also find the inclinations of the line with the two planes.
Solution

i
E
VP !
!

HP

ANSWERS :
0 =259
¢ =320
TL =95
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Problem 15 Draw the projections of a straight line AB, 100 mm long, inclined at 45° to HP and 30° to VP. The end
Ais in HP and the end B is in VP. Find the shortest dlstance between the straight line AB and the line of intersection
of planes of projection.

Solution
X1
Loci of B b"
RPP
i
vp X a"
X : ; Y
HP\ Y ’ .
“ N
\ i i
700
Lociof A -
ANSWER :
SD =41 Ys

Problem 16 Aline AB 100 mm long is inclined to HP at 45° and inclined to VP at 30°. Draw front and top views of line
and determine their lengths. Also determine the perpendtoular distance of end Q from both HP and VP.

Solution

7

b by

VP

HP

ANSWERS :
o =55°
B =65°
b =87
ab=71
b’b’ =71
b'b = 50

1 2
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Problem 17 The top view of a 75 mm long line AB measures 65 mm, while the front view is 50 mm. its one end A
is in the H.P and 12 mm in front of the V.P. Draw the projections of AB and determine its inclinations with the H.P. and

the V.P.

Solution b
14 b

ANSWERS :
6 =30°
d = 480
o =48°
B =60°

\

Problem 18 Aline AB, 65 mm long, has its end A 20 mm above the H.P and 25 mm in front of the V.P The end B
is 40 mm above the H.P. and 65 mm in front of the V.P. Draw the projections of AB and show its inclinations with the
H.P. and the V.P.

i Solution

- &

40

20

VP

HP

25

65

ANSWERS :
| 0 =10°
' ¢ =38°
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Problem 19 Astraight line PQ, 65 mm long, is inclined at 45° to HP and 30° VP. The point P is 70 mm from both the
reference planes and the point Q is towards the reference planes. Draw the projections.

Solution
g
4 !
‘; i
N
|
| ;
VP l
X : ‘ - Y
HP
e o
ANSWERS : | -
oL =55 '
B=45

Problem 20 A point P is 40 mm above HP and 20 mm infront of VP another point Q is 20 mm above HP and 50 mm
infront of VP. The top view of line PQ is inclined at 30° to XY. Draw the projections.

Solution
p' .
Q-
- —_ —_— —_ “_ — — —_ - :
e
, / |
i ol _ _ _ 7 @ _ _ )
v )
q
(@]
N
VP
X Y
HP
(@]
(qV]
’ P T a o i ‘
ANSWERS : o o o
o
0=18°
¢ =28
TL = 63
/
q @
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problem 21 The top view of a line PQ is 70 mm and front view is 60 mm long. The end Q is nearer to both HP and
vP than the end P and is 15 above HP and 20 mm infront of VP. Draw the projections of the line if the distance

between projectors is 50 mm.
Solution

VP ! =
'
X e B 50 _ i Y
o
~
q Qz
4 1
i
N\ N \
ANSWERS :
9 Q=250
/ e 0 =40
p g

Problem 22 Aline AB 100 mm long measures 80 mm in front view and 70 mm in top view the mid point M of the
line is 40 mm from both HP and VP. Draw its projections. Find its inclinations.
Solution -

40

vP

HP

40

ANSWERS :
0 =46
$=37°
o =63°
B =59
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Problem 23 Aline has its end A 15 mm above HP and 10 mm infront of VP. The end B is 55mm above HP and the
line is inclined at 30° to HP. The distance between the end projectors is 50 mm. draw the projections of the line and
determine the true length of the line and its inclinations with VP.

Solution

g

55

VP
HP ©

ANSWERS :
=37
o =39
B =440
TL = 80 [SPR SRR

Problem 24 Aline MN 90 mm long has a point P on it which divides the line in the ration 2:1, i.e. MP : PN = 2:1. this
point P is 50 mm above HP and 60 mm in front of VP. The line is inclined at 35° to HP and 40° to VP. Draw the
projection of the line. Find the distance between end projector and the position of the ends of the line with HP and VP.

Solution

D

38




VP, and 40 mm to the right of left profile plane

Problem 25 Astraight line PQ inclined at 40’ to VP has pq =60 mm and p’q’ =50 mm. The end Pis both in HP and

a) Draw the projections of the straight line PQ.
b) Find the true length and true inclination with HP.
c) Draw the profile view of the straight line.
d) Find the position of the end Q with HP and VP.
, Solution
’ Xi
: ~ L . 40 5 52 _
q"
| ~
w = )
X ' ‘ P
HP 5
i
. . N
ANSWERS :
0=19
(1) =38°
o =230
- B=40
TL=59 .
L=39
M =20 Yi

views of the line and obtain the inclination of the line with HP and VP.
Solution

Problem 26 Aline has one end 30 mm in front of VP and 15 mm above HP and the other end
is 15 mm in front of VP and is above HP. Length of the line is 60 mm. Top view of the line is 40 mm long. Draw the two

b
I
ol : i -
VP - i
X I } : Y
HP T
o i Loci of B
©.
ANSWERS :
' 0 = 48°
b =140
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Problem 27 The top view of line PQ 75 mm long measures 50 mm. The end P is 30 mm in front of VP and 15 mm
above HP. The end Q is 15 mm in front of VP and above HP. Draw the Projections of the line and find its true
inclinations with HP and VP. Find the length of front view and distance between the end Projectors.

Solution

$®

VP

HP 7o) ’ |

ANSWERS : , 4, /

0=120 P o]
(b =48° | 50 -
p)qi — 73 -

Problem 28 A straight line AB measuring 80 mm long has the end A in the HP and 25 mm in front of the VP. lts mid
point M is 25 mm above the HP and 40 mm in front of the VP. Draw the projections of the line and determine the

inclination of the line with HP and VP.
Solution

b' b+

& fo—

—t

VP
XHP !
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pré)blem 29 The front view of the line PQ 80 mm long measures 50 mm and it is inclined to XY (reference line) at
50 . One end of the line P is 20 mm above the HP and 25 mm in front of the VP. Draw the front view and top view of
the line and find the inclinations of the line with HP and VP.

Solution

20

<

25

ANSWERS :
0 =29
d=51°
B =630

Problem 30 Draw the projections of a line AB 100 mm long inclined at 450 to VP and 300 to HP. One end of the line
is 20 mm above the HP and in the VP. Also determine the apparent length and inclinations.
Solution

ANSWERS
a'b'=70.71
ab=86.6

a= 45 degrees
B = 55 degrees
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Problem 31 Draw the projections of a line PQ and find its true length and inclinations when the line is inclined at
300 to the HP and 450 to the VP. The line is having one of its ends 15 mm above HP and 20 mm in front of VP. The
distance between the end projectors on the XY line is 60 mm.

Solution
0

ANSWERS

= 45 degrees

3= 55 degrees

TRUE LENGTHIp'g:18dpadd = 119

Problem 32 The top view ab of a straight line AB is 60 mm long and makes an angle of 300 with the XY line. The
end Ais in VP and 30 mm above HP. The end B is 65 mm above HP. Draw the projections of the line AB and determine
i) length of the front view ii) its true length and true inclinations with the reference planes.

Solution

&
w0
o O
T
()
(a2}
X VP / 7 { Y
a/ 0 b
HP £ (%3/ / ¢ ]
¢
& ANSWERS :
0 =230°
- - e - 0 =26°
~Jb b ol = 34°
TL =69
a’b’ =63
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problem 33 Aline AB 65 mm long, has its end A 25 mm above HP and 30 mm in front of VP. The other end is 45
" mm above HP and 50 mm in front of VP. Draw the projections and determine its inclinations.

Solution

25

VP

HP

30

50

ANSWERS :
0=18
=17
=19
B=18°

Problem 34 One end of a line is 30 mm in front of VP and 30 mm above HP. The line is inclined at 400 to HP and

its top view measuring 60 mm, is inclined at 500 to XY. Draw the projections of the line and determine true length and
inclination with VP.

- Solution

v

iby

30

VP

HP

. B b

ANSWERS :
0 =36°
b ) TL =78
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Problem 35 The top view of the line AB 80 mm long, measures 65 mm. The mid point of the line is 60 mm in front
of VP and 70 mm above HP. The point A is in the VP. Draw its projections and find its inclinations.
Solution

VP
HP

ANSWERS :
0 =36°
¢ = 49°
o =62°
B=67

Problem 36 A straight line PQ is inclined at 45° to HP and 30° to VP. The point P is in HP and the point Q is in VP. -
The length of the straight line is 65 mm. draw the projections of the straight line AB. t

Solution , , -
q a' :
S // ~
AN
VP
Y
XHP
ANSWERS :
0 =3¢"
¢ =49°
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" problem 37 Draw the projections of a line AB 90 mm fong and find its true and apparent inclinations with HP and
vP, whenitsend A is on HP and 20 mm in front of VP. Its midpoint M is 20 mm above the HP and 40 mm in front of the

VP.
Solution

g .
X :’; [0} Y
&
P Oz
e
o
s 1]

ANSWERS :
o 26° n ,
g -10° 2 bz
p =26° , .
¢ =30°

Problem 38 Aline PQ s inclined to both HP and VP by 30° and 45° respectively. one of its ends P is at a distance
of 10 mm from HP and 15 mm from VP. The distance between the end projectors is 45 mm. Draw the top, front and
right side views of the line. Determine the true length of the line and the distances of the end Q from VP and HP.

Solution
ar

10

VP
HP

15

. jq1

ANSWERS :
o =46°
[ B = 550
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Problem 39 Two lines AB and AC make an angle of 120° between them in their front view and top view. AB is
parallel to both the HP and the VP. Determine the real angle between AB and AC. '

Solution
cs'
A ~
c' c c'
=
B 7 | /
-
s //// - 0
/’/ y
— N
b = 1
a'
VP
X — Y
HP
a
b : o
7200 ; C2 C1
I / ‘
ANSWER :
0=112° /

o}

Problem 40 The elevation of a line AB 90 mm long, is inclined at 30° to HP and measures 70 mm. The end A is
20 mm above HP and is in VP. Draw the projections of the line and find its inclination with VP.
Solution

ANSWERS :
0=23
d =39
B =43
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Aline PQ measures 80 mm in length. The point P is above HP and infront of VP by 20 mm and 30 mm

problem 41
respectively. The distance between the end projectors is 50 mm. the line is inclined to VP by 30°. Draw the projections

of the line and s
solution

pecify its true inclination with HP.

VP

HP

ANSWERS :
=37
o =39
B =44

q (53

and the front view measures 60 mm. The end

Problem 42 The top view of a line PQ 75 mm long measures 50 mm
f the line and find its true inclinations with HP

P is 30 mm above HP and 15 mm infont of VP . Draw the projections o
and VP. Find length of front view and distance between the end projectors.

Solution

VP

HP

ANSWERS :
0 =48°
O =37°
D=22
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Problem 43 A straight line AB measuring 80 mm long has the end Ain the HP and 25 mm infront of the VP. lts mid
point M is 25 mm above HP and 40 mm infront of the VP. Draw the views of the line and determine the inclination of
the line with HP and VP and also find distance between end projectors.

Solution L
P
VP
X Y
HP
ANSWERS :
0 =39
=22
D=55

Problem 44 The end Aof aline AB is in HP and 25mm in front of VP. The end B is 25 mm infront of VP and 50mm
above HP. The distance between the end projectors when measured parallel to the line of intersection of HP & VP is.
65mm. Draw the projections of the line AB and determine its true length and true inclinations with HF & VP,

Solution

b' \ b+ )
\
\
Q
w
X b
Y
b
HP L ’
&
ANSWERS : .
0 =36 a "c‘,
0=17 ' R e :
TL = 86 65
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problem 45 Aline has its end A, 15mm from HP & 10 mm from VP. The end B is 56mm from HP and the line is
inclined at 30° to HP. The distance between the end projectors is 50mm. Draw the projections of the line. Determine
the true length of the line and its inclination with VP.

Solution

VP

HP 2

ANSWERS :
0 =28°
o=37°
o =39°
B =44

Problem 46 The endAofaline ABis in HP and 25mm in front of VP. The end B is 10 mm in front of VP and 50mm
above HP. The distance between the end projectors when measured parallel to the line of intersection of HP & VP is
80 mm. Draw the projections of the line AB and determine its true length and true inclinations with HP & VP.
Solution

b' b+
\
\\\
\
A\
\ 2
VP a' ]
X 80 - Y
O
HP [ B N Y R ]
[Ye)
‘g N
) - - _ _ e _ )
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Problem 47 Astraight line PQ 80 mm long appears to a length of 50 mm and inclined at 300 to xy line in its top view
Draw its projections when its end point P is 15 mm above HP and 60 mm infront VP. Point Q is nearer to VP than P.

Solution

X1
-a
. |
©, |
\ |
X ‘ i -Y
HP t ° ‘J'
i ©:
H A%t
| '[ - — e ,
3
ANSWERS : L.« I I
0=18° P a
$ =33
o=22"
B =35° Y1

Problem 48 The top view of a line AB, 80mm long measures 65mm and the length of the front view is 50mm. 1
end Ais on HP and 15mm infront of VP. Draw the projections

Solution
I S
VP i Caf
X T = ! Y
HP ‘_Lf)—t
I B
a } o
ANSWERS :
0=136°
=51
o = 69°
B=74°
50




Solution

60

25

he © X - |
Y

20

g ANSWER

p'q =65
Pa=70.77

//‘ a :230
B =32°
PQ=p'qr=pQz=75.06
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Problem 50 Find the true length and true inclinagion of a line AB with HP having one of its ends 20 mm in front of VP
and %0 mm above the HP. The line is inclined at 40" to VP and the right side view of the line is 60 mm long and inclined
at 60° to the X1Y1 line. Draw all the three views of the fine.

Solution

52




CHAPTER 3

PROJECTIONS OF PLANE SURFACES

Problem 1 An equilateral triangular lamina of 25mm side lies with one of its
the famina is inclined to HP at 60°. The edge on which it rests is inclined to VP
Solution

edges on HP such that the surface of
at 60°. Draw the projections.

25

Problem 2 An equilateral triangular lamia of 25mm side lies on one of its

sides on HP. The lamina makes 45° with
HP and one of its medians is inclined at 40° to VP. Draw its projections.

Solution
VP b'(a' :
X (a) c v
- HP
a a , Locus of D
& dif c d c
N
b b
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Problem 3 Atriangular lamina of 25mm sides rests on one of its corners on VP such that the median passing through
the corner on which it rests is inclined at 30° to HP and 45° to VP. Draw its projections.

Soiution
'
P
T ¢
\ g . Locus of D
a d1tt g
b’ b VP
\i
5 Y
X3 (b)c a\& P
(b)e

Problem 4 Atriangular plane figure of sides 25mm is resting on HP with one of its corners, such that the surface of
the lamina makes an angle of 60° with HP. If the side opposite to the corner on which the lamina rests makes an angle
of 30° with VP, draw the top and front views in this position.

Solution
b (c) c b'
/e
. b. (Cl) ' \Oo V P
X a a /\‘ — ai ¥ — Y
AN (9,/
c ©c b
a
a
a
RN / b b
\\\\ /
\/

Problem 5 Atriangular plane lamina of sides 25mm is resting on HP with one of its corners touching it, such that the
side opposite to the corner on which it rests is 15mm above HP and makes an angle of 30° with VP. Draw the top and
front views in this position. Also determine the inclination of the lamina to the reference plane. ‘
Solution

b' (c') c b
- < VP
&d ~
1 G ' \\Po a'
x a 1 b'(c) a ‘, . v
L g/ : HP
~Z
fal \~\\
| C ~ )
|
|
~ a
7 b
a
~ D
\\25 / D
./
Y
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Problem 6 A30°-60° setsquare of 60mm longest side is so kept such that the longest side is in HP, making an angle
of 30° with VP. The set square itself is inclined at 45° to HP. Draw the projections of the setsquare.
Solution

C c
bv (a| ‘ \(?5\
b' a' ' | ° VP
X (@ c .tl v
* HP
a a
UK
O
«©
i
I - ‘\Q‘Q° c
N o
\ b
b

Problem 7 An isosceles triangular plate of negligible thickness has base 25mm long and altitude 35mm. It is so
placed on HP such that in the front view it is seen as an equilateral triangle of 25mm sides with the side that is parallel
to VP is inclined at 45° to HP. Draw its top and front views. Also determine the inclination of the plate with the reference

plane.
Solution
. &
) 35 /
’/\\\
\95\ \
y
) / '
a' a' / a' b
/'/ //\
To! l &/
N b’ b VL?/
c c' / c' VP
X ! y
HP
a(c) I ¢
o / a
Q)/
a(c) b /
b b
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Problem 8 Asquare lamina of 40mm side rests on one of its sides on HP. The lamina makes 30° to HP and the side
on which it rests makes 45° to VP. Draw its projections.

Solution
Li 1
>
VP a (d) ©)b'
P | Y
- ; - C
‘ d c d
o
<
m
§
i, @ b a b

b

" Rroblem 9 Asquare plate of 30mm sides rests on HP such that one of the diagonals is inclined at 30°to HP and 45°
to VP. Draw its projections.

Solution
C c'
d \
b
VP a ;
" ‘ ! Y
HP . Q
\_yf;\ ‘5\

56
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é

‘HP and theoblem 10 Asquare lamia ABCD of 40mm side rests on corner C such that the diagonal AC appears to be at 45°o

The two sides BC and CD containing the corner C make equal inclinations with HP. The surface of the lamina makes
‘with HP. Draw its top and front views.

jution
7
. ' b’ (d" :
. e = @) = Y
HP
o4
30°to HP an: h

@)blem 11 The top view of a square lamia of side 30mm is a rectangle of sides 30mm x 20mm with the longer side
‘he rectangle being parailel to both HP and VP. Draw the top and front views of the square lamina. What is the
lination of the surface of the lamina with HP and VP?

ilution
R )
b X
RPP
LSV
b(c) b & | b(c")
' 420
. > : >
(YR, vt &, : ‘:wc
2 (d) bY(c) a' (d) ‘ a d (d") ‘a“ /‘ )
i t : i
| & ‘
: : L
| ’
d d C e —
i C 7 ; d
i ! /a
: ; L
Q i
@ S ’
0O m;
i | | b a
a b ai 20 ib

Yi
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Problem 12 Arectangular lamina of sides 20mm x 30mm rests on HPo
about the edge on which it rests till its plane surface isinclined t HP at 45°
to VP. Draw the projections of the lamina.

n one of its longer edges. The lamina is tilted
. The edge on which it rests is inclined at 30°

Solution
b'(c' 1
(c) b o
vP al(d (c a'(d'),/45° a
X (d)  b(c) (d) .
HP /4 —
d c d c
3 a
o
a_ 20 ﬁ,_b a b

Problem 13 Arectangular lamina of 35mm x 20mm rests on HP on one of its shorter edges. The lamina is rotated

about the edge on which it rests till it appears as a square in the top view.

The edge on which the lamina rests being

parallel to both HP and VP. Draw its projections and find its inclinations to HP and VP.

Solution
Xi
RPP
Lsv
bi(c) b ¢
X VP a(d) b(c)  a(d) i a d ‘ v
HP 1 . }
g T c 4 Id L
o
& v
1 " 5 a b b p - ,

Y1

58




Problem 14 Arectangular lamina of 35mm x 20mm rests on HP on one of its shorter edges. The lamina is rotated
about the edge on which it rests till it appears as a square in the top view. The edge on which the lamina rests is inclined
30° to VP. Draw its projections and find its inclination to HP.

Solution
Efi by b c
,, 2
[} ‘({\5\0
VP ad) b'(c) a'(d) 1 Yy .
HP BN
1 - - 4 .
o B
N
1 . ]
a a b
- 35 -
&

Problem 15 Arectangular lamina of sides 20mm x 25mm has an edge in HP and adjoining edge in VP, is titted such
that the front view appears as a rectangle of 20mm x 15mm. The edge, which is in VP, is 30mm from the right profile
plane. (a) Draw the top view, front view and the left profile view in this position. (b) Find its inclinations with the
corresponding principal planes.

Solution X,
¢ RPP
LSV
25 15
d ¢ d" ¢ a ¢
g .
N N
X VP e b' a1 Jb a’ b I Y
HP  d(a) c(b) \&
¥
Y i
30
Y
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Problem 16 The front view of a rectangular lamina of sides 30mm x 20mm is square of 20mm sides. Draw the
projections and determine the inclinations of the surface of the lamina with HP and VP.

Soiution

Xi
RPP
LSV
- 20 _
d, ‘ ;Cl dn(cu)
i
d‘ C' du(cu')
i g
=3 o L 980
o o
; * ' D‘ ' v ) >
X VP a b , a b a"(b")y : v
HP d(a) c(b) a b ‘
N
d c ’
Y4

Problem 17 A mirror 30mm x 40mm is inclined to the wall such that its front view is a square of 30mm side. The
longer sides of the mirror appear perpendicular to both HP and VP. Eind the inclination of the mirror with the wall.

Solution
X
RPP
LSV
30
d ¢ (e
c {
- - ()
|
g 81 A’\°«
g o
(o)
« VP | g b, b v a"(b") v
HP c 5)‘
)
Vd
d(a) c(b) b
Y )
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Problem 18 Arectangular plate of negligible thickness of size 35x20mm has one of its shorter edges in VP with that

edge inclined at 40° to HP. Draw the top view if its front view is a square of side 20mm.
Solution

. 35 _
i d c' d'
O
oL
' a'
a' ;b'
VP : :
' Y
HP  d(a) c(b) d(a)

Problem 19 Apentagonal lamina of edges 25mm is resting on HP with one of its sides such that the surface makes
an angle of 60° with HP. The edge on which it rests is inclined at 45° to VP, Draw its projections.

Solution
- C' £ C'
b'(d" / b~
(d") g
D, (
al(el) bv(dv) Cl a|(e|) a. el / VP
| \ S HP Y
d d &
el N
Tt - / pd
e Y,
75 - 7 d
o~ c C
T a
a\/ . a
. C
b b
b
. )
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Problem 20 Apentagonal lamina of edges 25mm is resting on HP with one of its corners such that the plane surface
makes an angle of 60° with HP. The two of the edges containing the corner on which the lamia rests make equal
inclinations with HP. When the edge opposite to this corner make an angle of 45° with VP and nearer to the observer,

draw the top and front views of the plane lamina in this position.
Solution

¢ (d) c a

b' (e')

ey

' [

a b () ¢ a ‘
e

d
b
. |

b

bl

VP
e HP

X

e
d
a
AS
C
o)
b

\

1
a

Problem 21 A pentagonal lamina of edges 25mm is resting on HP with one of its corners such that the edge
opposite to this corner is 20mm above HP & makes an angle of 45° with VP. Draw the top and front views of the plane
lamina in this position. Determine the inclination of the lamina with HP.

Solution
c'(d)
1
O
VP L] d| N
S T GO R O o
HPF e
d d
a a e
> c C ’ [
&
b b

\
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Problem 22 Apentagonal lamina of sides 25mm is resting on one of its edges on HP with the corner opposite to that
edge touching VP. This edge is parallel to VP and the corner, which touches VP, is at a height of 15mm above HP. Draw

the projections of the lamina and determine the inclinations of the lamina with HP and VP and the distance at which the
paraliel edge lies from VP,
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Problem 23 Apentagonal lamina having edges 25mm is placed on one of its corners on HP such that the perpen-

dicular bisector of the edge passing through the corner on which the lamina rests is inclined at 30° to HP and 45° VP.
Draw the top and front views of the lamina.
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Problem 24 A pentagonal lamina of sides 25mm is having a side both on HP and VP. The corner opposite to the
side on which it rests is 15mm above HP. Draw the top and front views of the lamina.
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Problem 25 A pentagonal lamina of sides 25mm is having a side both on HP and VP. The surface of the lamina is

inclined at an angle of 60° with HP. Draw the top and front views of the lamina.
Solution
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Problem 26 A regular pentagonal lamina of 25mm side is resting on one of its corners on HP while the side
opposite to this corner touches VP. If the lamina makes an angle of 60° with HP and 30° with VP, draw the projections

of the lamina.
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Problem 27 A pentagonal lamina having edges 25mm is placed on one of its corners on HP such that the surface
makes an angle 30° with HP and perpendicular bisector of the edge passing through the corner on which the iamina
rests appears to be inclined at 30° to VP.  Draw the top and front views of the lamina.

Solution
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Problem 28 A regular pentagonal lamina of 25mm side is resting on one of its sides on HP while the corner
opposite to this side touches VP. If the lamina makes an angle of 60° with HP and 30%7with VP, draw the projections of

the lamina. =
Solution
C' C'
b'(d") </ -
d | b
|
3 N\
« a'(e’) b'(d) ¢ a'(e’) \j l e a' VP ‘Y
: | ey HP
d d d : b
1 ° ~
| e a
2 5 c
a a
b

65




Problem 29 Apentagonal lamina of edges 25mm is resting on VP with one of its sides such that the surface makes
an angle of 60° with VP. The edge on which it rests is inclined at 45° to HP. Draw its projections.
Solution
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Problem 30 A pentagonal lamina having edges 25mm is placed on one of its corners on VP such that the surface
makes an angle 30° with VP and perpendicular bisector of the edge passing through the corner on which the lamina
rests appears to be inclined at 30° to HP. Draw the top and front views of the lamina. N
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Problem 31 Apentagonal lamina having edges 25mm is placed on one of its corners on VP such that the surface
makes an angle 30° with VP and perpendicular bisector of the edge passing through the corner on which the lamina

rests is inclined at 45° to HP. Draw the top and front views of the lamina.

Solution
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,g';/:;Problem 32 A hexagonal lamina of 30mm sides rests on HP with one of its corners touching VP and surface
| inclined at 45° to it. One of its edges is inclined to HP at 30°. Draw the front and top views of the lamina in its final
- “position.

Solution
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Problem 33 Draw the top and front views of a hexagonal lamina of 30mm sides having two of its edges parallel to
both vertical and horizontal planes and one of its edges is 10mm from each of the planes of projection. The surface
of the lamina is inclined at an angle of 60° to the HP.

Solution
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Problem 34 Aregular hexagonal lamina of sides 30mm is lying in such a way that one of its sides touches both the
reference planes. If the lamina makes 60° with HP, draw the projections of the lamina.
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Problen’i\@S Aregular hexagonal lamina of side 30mm is lying in such a way that one of its sides touches both the
reference planes. If the side opposite to the side on which it rests is 45mm above HP, draw the projections of the

famina.
Solution
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Problem 36 A regular hexagonal lamina of sides 25mm is lying in such a way that one of its sides on HP while the
side opposite to the side on which it rests is on VP. If the lamina makes 60° to HP, Draw the projections of the lamina.
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| lamina of side 25mm is lying in such a way that one of its corners on HP while the

Problem 37 Aregular hexagona
to HP, Draw the projections of the

corner opposite to the corner on which it rests is on VP. If the lamina makes 60°

lamina.
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Problem 38 A hexagonal lamina of sides 30mm is resting on HP with one of its corners in VP and its surface
inclined at an angle of 30° with VP. The diagonal passing through that corner which is in VP is inclined at 45° 1o HP.

Draw the projections of the lamina.
Solution
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pProblem 39 Ahexagonal lamina of sides 30mm is resting on HP with one of its corners in VP and its surface inclined
atan angle of 30° with VP. The diagonal passing through that corner which is in VP appears to be inclined at 4¢° to HP.

Draw the projections of the lamina.
Solution
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Problem 40 A hexagonal lamina of sides 25mm rests on one of its sides on HP. The lamina makes 45° to HP and
the side on which it rests makes 30° to VP. Draw its projections.
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roblem 41 Ahexagonal lamina of sides 25mm rests on one of its corners on HP. The lamina makes 45° to HP and
e diagonal passing through the corner on which it rests is inclined at 30° to VP. Draw its projections.
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>roblem 42 Ahexagonal lamina of sides 25mm rests on one of its corners on HP. The lamina makes 45° to HP and
he diagonal passing through the corner on which it rests appears to be inclined at 30° to VP. Draw its projections.

Solution
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Problem 43 Ahexagonal lamina of sides 25mm rests on one of its sides on VP. The lamina makes 45° to VP and the
side on which it rests makes 45° to HP. Draw its projections.
Solution
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HP

(c)d (b)e (a)f

Problem 44 Ahexagonal lamina of sides 25mm rests on one of its sides on VP. The side opposite to the side on
which it rests is 30mm infront of VP & the side on which it rests makes 45° to HP. Draw its projections. Also determine
the inclination of the lamina with the reference plane.
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Problem 45 Ahexagonal lamina of sides 25mm rests on one of its corners on HP. The corner opposite to the corner
on which it rests is 35mm above HP and the diagonal passing through the corner on which it rests is inclined at 30° to
VP. Draw its projections. Find the inclination of the surface with HP.
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Problem 46 Draw the projections of a circular plate of negligible thickness of 50mm diameter resting on HP on a
point Aon the circumference, with its plane inclined at 45° to HP and the top view of the diameter passing through the

resting point makes 60° with VP.
Solution
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pProblem 47 Acircular lamina of 50mm diameter is standing with one of its points on the rim on HP and the lamina

inclined at 45° to HP. The diameter at right angles to the diameter which is passing through the point on which the
[amina rests is parallel to VP. Draw its projections.
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Problem 48 A circular lamina of 50mm diameter rests on HP such that one of its diameters is inclined at 30° to VP
and 45° to HP. Draw its top and front views in this position.
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lined to the VP appears in the front view as an ellipse of major axis 30mm and minor
s in both the HP and VP. Draw the '

Problem 49 Acircular lamina inel
axis 15mm. The major axis is parallel to both HP and VP. One end of the minor axis i

projections of the lamina and determine the inclination of the lamina with the VP.
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Problem 50 A circular lamina of 30mm diameter rests on VP such that one of its diameters is inclined at 30° to
VP and 45° to HP. Draw its top and front views in this position.
Solution .
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CHAPTER 4

PROJECTIONS OF SOLIDS

Problem 1 A square prism 35 mm sides of base and 65 mm axis length rests on HP on one of its edges of the base
which is inclined to VP at 30°. Draw the projections of the prism when the axis is inclined to HP at 459,
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Problem 2 Asquare prism 35 mm sides of base and 60 mm axis length rests on HP on one of its corners of the base
such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw the
projections of the prism when the axis of the prism is inclined to HP at 40° and appears to be inclined to VP at 45°,
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Problem 3 Asquare prism 35 mm sides of base and 60 mm axis length rests on HP on one of its corners of the base
such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw the
projections of the prism when the axis of the prism is inclined to HP at 402 and to VP at 302.
Solution
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oblem 4 A square prism 35 mm sides of base and 60 mm axis length rests on HP on one of its edges of the base.
aw the projections of the prism when the axis is inclined to HP at 45° and VP at 30°.
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Probiem 5 Apentagonal prism 25 mm sides of base and 60 mm axis length rests on HP on one of its edges of tt
pase which is inclined to VP at 30°. Draw the projections of the prism when the axis is inclined to HP at 402,
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Problem 6 A pentagonal prism 25 mm sides of base and 60 mm axis length rests on HP on one of its edges of the
base. Draw the projections of the prism when the axis is inclined to HP at 40° and VP at 30°.
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problem ZA pentagonal prism 25 mm sides of base and 50 mm axis length rests on HP on one of its corners of the
pase such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw the
projections of the prism when the axis of the prism is inclined to HP at 40° and appears to be inclined to VP at 45°.
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axis length rests on HP on one of its corners of the

Problem 8/A pentagonal prism 25 mm sides of base and 50 mm
t rests make equal inclinations with HP. Draw the

base such that the two base edges containing the corner on which i
projections of the prism when the axis of the prism is inclined to HP at 40° and to VP at 30°.
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Problem & Ahexagonal prism 25 mm sides of base dnd 50 mm axis length rests on HP on one of its edges. Draw the

projections of the prism when the axis is inclined to HP at 45° and appears to be inclined to VP 40°.
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Problem wA hexagonal prism 25 mm sides of base and 50 mm axis length rests on HP on one of its edges of the
base. Draw the projections of the prism when the axis is inclined to HP at 452 and VP at 30°.
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Problem ¥ Ahexagonal prism 25 mm sides of base and 50 mm axis length rests on HP on one of its corners of the
base such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw the
projections of the prism when the axis of the prism is inclined to HP at 40° and appears to be inclined to VP at 452,
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roblem 12 Ahexagonal prism 25 mm sides of base and 50 mm axis length rests on HP on one of its corners of the
ise such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw the
ojections of the prism when the axis of the prism is inclined to HP at 402 and to VP at 30°.
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Problem 13 A square prism 35 mm sides of base and 60 mm axis length is suspended freely from a corner of its
base. Draw the projections of the prism when the axis appears to be inclined to VP at 45°.
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Problem 14 Apentagonal prism 25 mm sides of base and 50 mm axis length is suspended freely from a corner of its
base. Draw the projections of the prism when the axis appears to be inclined to VP at 45°.

Soiution

D.]a.
[o]
d1
[o]
-
b.

N
a'le]
~
]
~

c
b

kel
o= | o I
— ©
.2‘ [¢V]
©
. 5.
o [3) (3)
T \ - — £
:,g, . Kol o '—_5‘
Ke} N
— - o, — 6
2 @ 9, S5,
[0 = ¢} (0]
< 74
09
oo
S|
x .

90




Problem 15 Ahexagonal prism 25 mm sides of base and 50 mm axis length is suspended freely from a corner of its.
base. Draw the projections of the prism when the axis appears to be inclined to VP at 452,
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Problem 1ﬁ/A square pyramid 35 mm sides of base and 65 mm axis length rests on HP on one of its edges of the
base which is inclined to VP at 30 Draw the projections of the pyramid when the axis is inclined to HP at 45°.
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Problem 17 Asquare pyramid 35 mm sides of base and 60 mm axis length rests on HP on one of its corners of the
base such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw the
projections of the pyramid when the axis of the pyramid is inclined to HP at 402 and appears to be inclined to VP at

452
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Problem 18 A square pyramid 35 mm sides of base and 60 mm axis length rests on HP on one of its corners of the
base such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw the
projections of the pyramid when the axis of the pyramid is inclined to HP at 40° and to VP at 30%

Solution

- e}
AN \ /
\ ©
G)-
© T 2
~ ~
e ~ ~
~ ~
& - ~
,___.\—-' © S Q
5 2,
— N
e}
- 3
© o !
S,
- [+)
o — = ~
e
o)
r§3
© @)
03 0l
> T
=<
AN

94 — r




%

Problem 18 A square pyramid 35 mm sides of base and 60 mm axis length rests on HP on one of its edges of the
pase. Draw the projections of the pyramid when the axis is inclined to HP at 452 and VP at 302
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the base which is inclined to VP at 30°. Draw the projections of the pyramid when the axis is inclined to HP at 402,

Problem 20 A pentagonal pyramid 25 mm sides of base and 60 mm axis length rests on HP on one of its edges of ‘
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; Problem 21 A penta_gongl pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its edges of
L the base. Draw the projections of the pyramid when the axis is inclined to HPat45° and VP at 309.
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Problem 22 Apentagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its corners of
the base such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw
the projections of the pyramid when the axis of the pyramid is inclined to HP at 402 and appears to be inclined to VP at

o
45%°, N
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Problem 28 A pen{agonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its corners of

the base such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw
the projections of the pyramid when the axis of the pyramid is inclined to HP at 402 and to VP at 30°.
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é,e Problem g,4/A hexagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its edges of
" the base which is inclined to VP at 30°. Draw the projections of the pyramid when the axis is inclined to HP at 45°.
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Problem 25 Ahexagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its edges of the

base. Draw the projections of the pyramid when the axis is inclined to HP at 452 and VP at 30°.
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Problem 26"A hexagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its corners of
the base such that the two base edges containing the corner on which it rests make equal inclinations with HP. Draw
the projections of the pyramid when the axis of the pyramid is inclined to HP at 40° and appears to be inclined to VP

at 45°.
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Problem 27 Ahexagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its corners of
the bage sgch that the two bgse edges containing the corner on which it rests make efual inclinations with HP. Draw
the projections of the pyramid when the axis of the pyramid is inclined to HP at 40° and to VP at 302, .
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Problem 28 Asquare pyramid 35 mm sides of base and 60 mm axis length is suspended freely from a corner of its
base. Draw the projections of the pyramid when the axis appears to be inclined to VP at 45°.
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Problem 29/A pentagonal pyramid 25 mm sides of base and 50 mm axis length is suspended freely from a corner of
its base. Draw the projections of the pyramid when the axis appears to be inclined to VP at 452
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Problem 30 Ahexagonal pyramid 25 mm sides of base and 50 mm axis length is suspended freely from a corner of
its base. Draw the projections of the pyramid when the axis appears to be inclined to VP at 45°.
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Problem 21 Asquare pyramid 35 mm sides of base and 60 mm axis length rests on HP on one of its slant edges.
Draw the projections of the pyramid when the axis appears to be inclined to VP at 452.
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Problem 32 Asquare pyramid 35 mm sides of base and 60 mm axis length rests on HP on one of its slant edges.
Draw the projections of the pyramid when the axis is inclined to VP at 452,
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Problem 33 A square pyramid 35 mm sides of base and 60 mm axis length rests on HP on one of its slant triangular
faces. Draw the projections of the pyramid when the axis appears to be inclined to VP at 4592,
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Problem 34 Asquare pyramid 35 mm sides of base and 60 mm axis length resis on HP on one of its slant triangular
faces. Draw the projections of the pyramid when the axis is inclined to VP at 45°. '
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Problem 3,5//\ pentagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its slant

edges. Draw the projections of the pyramid when the axis appears to be inclined to VP at 459,
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Probliem 36( A pentagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its slant
edges. Draw the projections of the pyramid when the axis is inclined to VP at 45°.
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Problem 3% A pentagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its slant
triangular faces. Draw the projections of the pyramid when the axis appears to be inclined to VP at 452.

Solution
>
s ] as =
\. /
o
_ - /N7
s \ // S -
\ / ~
\ o
\ V=
- 7o
~°9§\/
=
e Ly - (W]
& 5 =
o = \ e / o
; ' A
(o] \
\ Vol
\ /
\V
V)
\ \ |/
\|/
o oy
o o
ey
E a e} om]
[
- - - = o
=
= = -
o - &2
& &

113




Probiem 38 A pentagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its slant
triangular faces. Draw the projections of the pyramid when the axis is inclined to VP at 452,
Solution >

C'[d1]

b'le']
071

47,28

o _0_9 ] gz

114




)

Problem 39 Ahexagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its slant edges.
Draw the projections of the pyramid when the axis appears to be inclined to VP at 45°.
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Problem 40 Ahexagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its slant edges.
Draw the projections of the pyramid when the axis is inclined to VP at 45°. .
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Problem 41 A hexagonal pyramid 25 mm sides of base and 50 mm axis length rests on HP on one of its slant
triangular faces. Draw the projections of the pyramid when the axis appears to be inclined to VP at 452,
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Problem y/A tetrahedron of 55 mm sides rests on one of its corners such that an edge containing that corner is
inclined to HP at 502 and VP at 30°. Draw its projections.
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Problem 45 A cone of 50 mm base diameter and 60 mm axis length rests on HP on one of its generators. Draw its

projections when the axis is inclined to VP at 30°.
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Problem 46 A tetrahedron of sides 40 mm is resting on one of its sides on HP. This side is parallel to VP
and 40 mm away from it. It is tilted about resting side such that the base containing this edge is inclined at

30° to HP. Draw the projections of the solid.
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Problem 47 A Hexahedron of 30 mm sides is resting on one of its corners on HP such that one of its solid
diagonals is perpendicular to VP. Draw the projections of the solid.
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Problem 48 A pentagonal prism of base side 25 mm and height 50 mm is resting on HP on one of its base
corners such that the top most edge is at a distance of 60 mm above HP. Draw its projections, when its top
view of the axis is inclined at 45° to VP. Also, determine the inclination of the longer edge of the prism to HP

which contains the resting corner.
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Problem 49 A square pyramid of base sides 30 mm and height 60 mm is suspended by a thread tied to one
of the corners of its base. It is then tilted such that the axis makes an angle of 45° with respect to the VP.
Considering the apex of the solid to be nearer to the observer, draw the projections of the solid.
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Problem 50 A cone of base dia. 40 mm and axis length 50 mm is resting on HP on a point on the circum-
ference of its base such that its apex is at 40 mm above the HP and its top view of the axis is inclined at 60°
to VP. Draw the top and front views of the solid. Also, determine the inclinations of the axis when the base

is nearer to the observer.
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Problem 1 Atriangular prism with one of its rectan
Draw the development of the retained portions of the

Solution

DEVELOPMENT OF LATERAL SURFACES OF SOLIDS

8'

CHAPTER 5

gular faces parallel to VP and nearer to it is cut as shown in Fig.
prism which are shown in dark lines.
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Problem 2°A square prism of base side 30 mm and axis len
faces being equally inclined to VP, It is cut by an inclined p
through a point on the axis at a distance 50 mm from the base. Draw th
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Problem 3 Asquare prism of base side 40mm and axis length 65mm is resting on HP on its base with all the vertical
faces being equally inclined to VP. It is cut by an inclined plane 60° to HP and perpendicular to VP and is passing
through a point on the axis ata distance 15mm from the top face. Draw the development of the jower portion of the prism.
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~ Problem 4 A square prism of 30mm side of the base and height 50mm is resting with its base on HP such that one
8  ofits vertical faces is inclined at 40° to VP. It is cut as shown in the following front view figure. Draw the development of
the lateral surface of the prism.
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Problem 5 Acube of side 40mm is resting on HP with its base on HP such that one of its vertical faces is inclined at

30° to the VP. It is cut by a section plane perpendicular to VP, inclined to HP at an angle 45° and passes through the
midpoint of the axis. Draw the development of the lower lateral surface of the cube.
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Problem & A square prism of base side 35mm rests with its base on HP and two faces equally inclined to VP. Draw
the development of the lateral surfaces of the retained portions of the cut prism shown by dark lines in the Fig.
S%ution
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¥ Problem 7 Arectangular prism of base 40mm x 25mm and height 65mm rests on HP on its base with the longer base
side inclined at 30° to VP. It is cut by a plane inclined at 40° to HP, perpendicular to VP cuts the axis at its mid height.
Draw the development of the remaining portion of the prism.
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@ Problem 8 A rectangular prism of base 30mm x 20mm and height 60mm rests on HP on its base with the longer
base side inclined at 40° to VP, It is cut by a plane inclined at 45° to HP, perpendicular to VP and bisects the axis. Draw
the development of the lateral surface of the prism.
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Problem 9 A rectangular prism of base size 25mmx40mm and axis length 65mm is resting on HP on its base with
the longer side of base inclined at 30° to VP. It is cut by a plane inclined at 40° to HP and perpendicular to VP and
passes through the extreme left corner of base. Draw the development of the lateral surface of the remaining portion of

the prism.
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Problem 10 Draw the development of the truncated portion of the lateral faces of a pentagonal prism of 20mm sides
of base and 50mm height standing vertically with one of its rectangular faces parallel to VP and nearer to it so as to
produce a one piece development. The inclined face of the truncated prism is 30°

right extreme corner of the top face of the prism.
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Problem #{ A regular pentagonal prism of height 60mm and base edge 30mm rests with its base on HP. The vertical
face closest to VP is 30° to it. Draw the development of the truncated prism with its truncated surface inclined at 60° to
its axis and bisecting it.
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Problem 12 Apentagonal prism of 30mm side of base and height 50mm lies with its base on HP such that one of the
rectangular faces is inclined at 40° to VP. It is cut to the shape of a truncated pyramid with the truncated surface inclined
at 30° to the axis so as to pass through a point on it 30mm above the base. Develop the truncated portion of the prism
so as to produce a one piece development.
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Problem 13 Apentagonal prism of base sides 30mm and axis length 60mm rests with its base on HP and an edge of
the base inclined at 45°to VP. Itis cut by a plane perpendicular to VP, inclined at 40° to HP and passing through a point

on the axis, at a distance of 30 mm from the base. Develop the remaining surfaces of the truncated prism.

'
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Problem 14 Apentagonal prism of base sides 20mm and height 40mm is resting with its base on HP and base edge
parallel to the VP. The prism is cut as shown in the following front view. Draw the development of the lateral surface of

the prism.
Solution
a'e’ b di o As B C+,3 Di Es A
| /I’
To) 4 4
O o~
N 1 I | 1 / 1
O 7 )
o <
;N
| | DHVELOPMHENT
I
L VP . | y
HP al.le” b R J¢ A B C D E A
! d,d1 20
S 9 4
S 100
a,a ( C,Ci
2
b,b1

131




Problem 1)‘57A hexagonal prism of base side 20mm and height 50mm is resting on HP on its base, such that one of
its base edge is paraliel to VP. The prism is cut in this position as shown in the following front view. Draw the develop-
ment of the lateral surface of the prism.
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Problem 16 Ahexagonal prism of base side 25mm and height 55mm is resting on HF on'its base, such that one of
its base edges is parallel to VP. The prism is cut in this position as shown in the following front view. Draw the develop-
ment of the lateral surface of the prism. '
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Problem #;

i

"The inside of a hopper of a flour mill is to be lined with thin sheet. The top and bottom of the hopper are

regular pentagons with each side equal to 30 mm and 22.5mm respectively. The height of the hopper is 30mm. Draw
the shape of the sheet to which it is to be cut 50 as to fit into the hopper.
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Problem 18A square pyramid of side of base 45mm, altitude 70mm is resting with its base on HP with two sides of
the base parallel to VP. The pyramid is cut by a section plane which is perpendicular to the VP and inclined at 40° to the

HP. The cutting plane bisects the axis of th

pyramid.
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Problem 19 Asquare pyramid base 40mm side and axis 65mm long has its base on HP and all the edges of the base
are equally inclined to VP. It is cut to with an inclined section plane so as the truncated surface at 45° to its axis,
bisecting it. Draw the development of the truncated pyramid.
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Problemgﬁ A frustum of a square pyramid has its base 40 mm sides, top 16 mm sides and height 60mm, its axis is
vertical and a side of its base is parallel to VP. Draw the projections of the frustum and show the development of the

lateral surfaces of it.
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Problem 21 Asquare pyramid of 25mm base edge and 50mm height rests with its base on HP with all of its base

edges equally inclined to VP. It is cut by a plane perpendicular to VP and inclined to HP at 60°, passing through the
extreme right corner of base. Draw the development of the lateral surface of the pyramid.
Solution
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A rectangular pyramid, side of base 25mm x 40mm and height 50mm has one of the sides of the base

is inclined 4t 30° to the VP. Draw the development of the lateral surface of the cut pyramid, whose front view is shown
below.
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Problem Afrustum of a pentagonal pyramid, smaller base sides 16mm and bigger top face sides 32mm and height
40mm, is resting on the HP on its smaller base, with one of its base sides parallel to the VP. Draw the projections ofthe
frustum and develop the lateral surface it.
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Problem 24 Aregular pentagonal pyramid of side of base 35mm and altitude 65mm has its base on HP with a side
of base perpendicular to VP. The pyramid is cut by a section plane which is perpendicular to the VP and inclined at 30°
to HP. The cutting plane meets the axis of the pyramid at a point 30mm below the vertex. Obtain the development of the
remaining part of the pyramid.

Solution
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Problem 25 Apentagonal pyramid, 30mm sides, with a side of base perpendicular to VP. Draw the development of
the lateral surfaces of the retained portion of the pyramid shown by the dark lines in the following figure.
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ges of base and 50mm height rests vertically with one of its base

Problem 26 A pentagonal pyramid of 30mm ed
edges parallefto VP and nearerto it. It is cut as shown in following figure. Draw the development of the lateral surfaces

of the upper portion of the pyramid.
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Problem 27 Ahexagonal pyramid, base sides 25mm and height 60mm, is resting with its base on HP and.an edge of
base inclined at 40° to VP. It is cut to the shape of a truncated pyramid with the truncated surface indicated in the front
view at a point on the axis 20mm from the apex and inclined at 40° to XY. Draw the projections and show the development

of the lateral surface of the remaining portion of the pyramid.
Solution
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Problem 28 A hexagonal pyramid of sides 35mm and altitude 65mm is resting ori HP on its base with two of the
base sides perpendicular to VP. The pyramid is cut by a plane inclined at 30° to HP and perpendicular to VP and is
intersecting the axis at 30mm above the base. Draw the development of the remaining portion of the pyramid.

Solution
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Problem 29 Ahexagonal pyramid 25 mm side of base
the edges of the base parallel to VP. It is cut by a vertical

side. Develop the lateral surface of the left part of the p
Solution

and axis 65 mm long is resting on its base on HP with one of

section plane at a distance of 8 mm from the axis towards right
yramid.
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Problem 30 Ahexagonal pyramid of 30mm base sides with a side of base parallel to VP. Draw the development of
the lateral surfaces of the retained portions of the pyramid cut by two perpendicular planes shown by dark lines in the
Fig.

Solution
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Problem 31 Avertical cylinder of base diameter 45mm and axis length 60mm is cut by a plane perpendicular to VP
and inclined at 50° to HP, is passing through the centre point of the top face. Draw the development of the lateral

surface of the cylinder.
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Problem 32 Following figure shows the front view of a model of a steel chir;‘fhey of diameter 60mm made from a flat
thin sheet metal fitted over an inclined plane roof. Develop the portion of the chimney.
Solution

4,96 4,96
a bl ¢k _dj ei hfg A B C p P E F G H TN K L M A

DEVELOPMENT

10

~

VP
HP 1

140




Problem 33 A vertical cylinder of base diameter 50mm and axis length 60mm is cut by a two planes which are
perpendicular to VP and inclined at 45° to HP and passing through either side the centre point of the top face. Draw the
development of the lateral surface of the cylinder,
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- Problem 34 Apipe made of using a half tubular (circular) with a half square in shape is cut as shown in the following
* figure. Draw the development of the lateral surface of the object.
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Problem 35 Develop the lateral surface of the cylinder of 40mm diameter and height 60mm which is cut in the

following way.
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Problem 36 A cone of base diameter 80mm and height 70mm is resting on its base on HP. Itis cut as shown in the
following figure. Draw the development of the lateral surface of the remaining portion of the cone.
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Problem 37 Develop the lateral surface of the cylinder of 40mm diameter and height 60mm which is cut in the
following way.

Solution
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Problem 38 A cone of base diameter 80mm and height 70mm is resting on its base on HP. it is cut as shown in the
following figure. Draw the development of the lateral surface of the remaining portion of the cone.
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Problem 39 Draw the development of the lateral surface of a truncated vertical cylinder, 40mm diameter of base and
height 50mm, the truncated flat surface of the cylinder bisects the axis at 60° to it.
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Problem 40 Develop the lateral surface of the cylinder of 40mm diameter and height 60mm cut in the following way.
Solution
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Problem 41 Aright cone of 55mm diameter of base and 75mm height stands on its base on HP. Itis cut to the shape
of atruncated cone with its truncated surface inclined at 45° to the axis lying at a distance of 40mm from the apex of the
cone. Obtain the development of the lateral surface of the truncated cone.

Solution

3

Problem 42 Draw the development of the following truncated cone.
Solution ‘
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Problem 43 Ahexagonal pyramid of 30mm sides of base with a side of base parallel to VP. Draw the development of
the lateral surfaces of the retained portion of the nyramid which is shown by dark lines in the following figure.
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Probiem 44 Develop the lateral surface of the cylinder of 40mm diameter and height 60mm which is cut in the
following way.
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Problem 45 Draw the development of the lateral surface of the cone, whose front view is as shiown in the following
figure.
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Problem 46 Acone of base diameter 50mm and height 60mm is resting with its base on HP. It is cut, as shown in the

following front view of which is as shown in figure. Draw the development of the lateral surface of it.
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Problem 977/ Draw the development of the lateral surface of a funnel consisting of a cylinder and a frustum of a cone.
The diameter of the cylinder is 20mm and top face diameter of the funnel is 80mm. The height of frustum and cylinder
are equal to 60mm and 40mm respectively.
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Problem 48 Draw the development of the lateral surface of the cut cone, whose front view is shown in the following

figure.
Solution
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Problem 49 Afunnelis to be made of sheet metal. The funnel t
20 mm and from 20 mm to 15 mm diameter, for the next 20 mm

plane inclined at 45° to the axis. Draw the development of the funnel.

Solution
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Problem 50 Afunnel is made of sheet metal. The
mm. and then fofms to a cylinder with a height of 50
to axis Draw the development of funnel.

Solution
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CHAPTER 6

ISOMETRIC PROJECTION

ric projections of the combination of solids.

Solution
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Problem 1 A sphere of diameter 50 mm rests centrally on top of a cube of sides 50 mm. Draw the Isomet-
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Probl?m 2 A hemisphere of 40 mm diameter is supported co-axially on the vertex of a cone of base dia.
60 mm and axis length'50 mm. The flat circular face of the hemisphere is facing upside. Draw the isometric
- -projection of the combination of solids.
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Problem 3 Draw the Isometric projection of a rectangular prism of 60 x 80 x 20 mm thick surmounting a
tetrahedron of sides 45 mm such that the axes of the solids are. collinear and at least one of the edges of
both the solids are parallel to VP. Solved examples 6.1 p140, 6.2p143, 6.3 p146, 6.4 p150 and 6.5 p156 of primer
Solution
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Problem 4 Following figure shows the top view of a cylinder which is centrally mounted on a frustum of a
pentagonal pyramid of 60 mm height. Draw the Isometric projection of the. combination of solids.
Solution
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Problem 5 Following figure shows the front view of combination of solids consisting a cut sphere and

frustums of a cone and a square pyramid. Draw the Isometric projection ofthe combination of solids.
Solution
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Problem 6 The frustum of a square pyramid of sides 40mm and height 80mm rest on the centre of the top of a
- square block of side 60mm and height 20mm. The base edges of the pyramid are parallel to the top edges of the
- square block. Draw the isometric projection of the combination of the solids.
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Problem 7 A square pyramid of base side 40mm and height 70mm rests symmetrically on a cube of edge 50mm,
which itself is placed on a cylinder of diameter 80mm and thickness 30mm. Draw the isometric projection of the solids,
if the axes of the three solids are in common line.

Solution
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Problem 8 Aregular pentagonal prism of base edge 30mm and axis 60mm is mounted centrally over a cylindrical
block of 80mm diameter and 25mm thick. Draw isometric projection of the combined solids.
Solution
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i/Problem 9 A sphere of diameter 30mm rests on

side and height 50mm, such that their axes coincid
Solution

the frustum of a hexagonal pyramid base 30mm, top face 18mm
e. Draw the isometric projection of the combined solids.
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Problem 10 A pentagona! pyramid of base side 30mm and axis length 60mm is resting on HP on its base with a
- side of base perpendicular to VP. Draw its isometric projections
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Problem 11 Draw isometric projection of a hexagonal prism of side of base 40mm and height 60mm with a right
circular cone of base 40mm as diameter and altitude 50mm, resting on its top such that the axes of both the solids are

collinear.
Solution
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Problem 12 Acone of base diameter 30mm and height 40mm rests centrally over a cube of side 50mm. Draw the

isometric projection of the combination of solids
Solution
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Problem 13 Acone of base diameter 40mm and height 50mm rests centrally over a frustum of a pentagonal pyramid
of base side 45mm and top side 35mm and height 55mm. Draw isometric projections of the solids.
Solution
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Problem 14 A sphere of diameter 45mm rests centrally over a frustum of cone of base diameter 60mm, top

. diameter 40mm and height 60mm. Draw its isometric projections.
- Solution ‘
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Problem 15 A hemisphere of diameter 50mm is centrally resting on top of a square prism of base side 60mm and
height 30mm such that the curved surface of hemisphere is touching the top face of the prism. Draw its isometric
projections

Solution R 25
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Problem 16 Draw the isometric projection of the combination of solids formed by a frustum of cone and co-axial
frustum of pentagonal pyramid. The lower frustum.of cone is of 80mm base diameter, 60mm top diameter and height
25mm. the upper frustum of pyramid is of 30mm side of base, 20mm side of top face and height 40mm.
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Problem 17 Acone of base diameter 50mm and height 40mm is placed centrally on the top face of a square slab
side-80mm and height20mm. Draw the isometric projection of the combination
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Problem 18 A rectangular pyramid of base-40mmx25mm and height 50mm is placed centrally on a cylindrical slab
of diameter 100mm and thickness-30mm. Draw the isometric projection of the combination
Solution
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Problem 39 A frustum of a square pyramid base side-40mm, top face side-20mm and height 40mm is placed
centrally on frustum of a cone base diameter 80mm, top diameter 60mm and height 20mm. Draw the isometric
projection of the combination

Solution
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Problem 40 A triangular pyramid base side-40mm and height 50mm is placed centraily on a square slab side-
80mm and 20mm-thick. Draw the isometric projection of the combination
Solution
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Problem 41 A cube of side-25mm is restin

g centrally on a rectangular slab 100mmx40mm and 30mm thick. Draw
the isometric projection of the combination
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Problem 42 Two rectangular plates are

placed centrally with dimensions (Ixbxh)100mmx60mmx20mm and
100mmx40mmx20mm such that lon

ger edges are parallel. Draw the isometric projection of the combination
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Problem 47 Three cubes of sides 60mm, 40mm and 20mm are placed centrally one above the other in the ascending
order of their side. Draw the isometric projection of the combination
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Problem 48 Acone of base diameter 50mm and height 60mm is placed centrally on an equilateral triangular prism
of side-100mm and 20mm thick Draw the isometric projection of the combination
Solution
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Problem 49 Asquare prism side-40mm and height 70mm has a full depth co-axial square hole side-20mm, such that
edges of both the squares are parallel. Draw the isometric projection of the combination
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Problem 50 A rectangular slab base-100mmx80mm and height 30mm has a full depth co-axial square hole side-
40mm, such that one of the sides of the square is parallel to one of the sides of the rectangle. Draw the isometric
projection of the combination

Solution
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