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T
ru

e L
en

g
th

 a
n

d
 A

n
g

le
 o

f L
in

es

In
tro

d
u

ctio
n

P
ro

je
ctio

n
 o

f P
o
in

ts

T
o
 d

eterm
in

e th
e p

o
sitio

n
 o

f a p
o
in

t in
 sp

ace, p
lan

es o
f referen

ce are m
ad

e. T
h
ese are th

e

V
ertical an

d
 H

o
rizo

n
tal P

lan
e. T

h
e p

o
in

t in
 sp

ace can
 b

e lo
cated

 ex
actly

, b
y
 m

easu
rem

en
t fro

m

th
ese p

lan
es. In

 th
is case th

e p
o
in

t is 3
5
m

m
 fro

m
 th

e V
P

 an
d
 2

5
m

m
 fro

m
 th

e H
P

.

H
P

V
P

H
P

V
P

X
Y

2
5

3
5

H
P

V
P

H
P

V
P

X
Y

Aa

a
1

a a
1

In
 o

rd
er to

 b
e p

recise
 w

h
en

 d
escrib

in
g

 p
o
in

ts th
ey

 are
 referred

 to
 b

y
 letter. T

h
e
 actu

al p
o
in

t is a

cap
ital lette

r. F
o
r th

e p
lan

 a sm
a
ll case letter is u

sed
. In

 elev
atio

n
 th

e sm
all letter h

as a 1
 a

d
d
ed

.

E
x
ercise 1

a.
D

raw
 th

e p
lan

 an
d
 fro

n
t elev

atio
n
 o

f a p
o
in

t A
 2

5
m

m
 fro

m
 th

e V
P

 an
d
 2

0
m

m
 fro

m
 th

e H
P

.

b
.
T

h
ree p

o
in

t A
, B

 an
d
 C

 are sh
o

w
n
 in

 p
lan

. C
o
m

p
lete th

e
 d

raw
in

g
 if th

e elev
atio

n
s o

f th
e p

o
in

ts are
A

=
4
0

m
m

,

B
=

 2
5
m

m
 an

d

C
=

3
0

m
m

 fro
m

 th
e H

P
.

W
h
at is th

e actu
al d

istan
ce b

etw
een

 A
 an

d
 B

, an
d
 B

 an
d
 C

?

X
Y

a
b

c

kindly donated by Mr F. Darmanin.
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c. D
escrib

e
 in

 w
o
rd

s th
e p

recise
 p

o
sitio

n
 o

f th
ese

 p
o
in

ts A
, B

, C
, D

 in
 relatio

n
 to

 th
e

h
o
rizo

n
tal an

d
 v

ertical p
lan

es.

eg
. P

o
in

t A
 is --- m

m
 fro

m
 th

e H
P

, an
d
 --- m

m
 fro

m
 th

e V
P

.

X
Y

X
Y

X
Y

X
Y

a
1

b
1

c
1

d
1

a
b

c
d

P
o
in

t A
 is _

_
_
_
_

 m
m

 fro
m

 th
e H

P
,

an
d
 _

_
_

_
 m

m
 fro

m
 th

e V
P

.

P
o
in

t B
 is _

_
_
_
_

 m
m

 fro
m

 th
e H

P
,

an
d
 _

_
_

_
 m

m
 fro

m
 th

e V
P

.

P
o
in

t C
 is _

_
_
_
_

 m
m

 fro
m

 th
e H

P
,

an
d
 _

_
_

_
 m

m
 fro

m
 th

e V
P

.

P
o
in

t D
 is _

_
_
_
_

 m
m

 fro
m

 th
e H

P
,

an
d
 _

_
_

_
 m

m
 fro

m
 th

e V
P

.

P
ro

je
ctio

n
 o

f L
in

es

T
h
e sam

e sy
stem

 is u
sed

 to
 p

o
sitio

n
 lin

es in
 sp

ace.

T
h
is lin

e A
B

 is 6
5
m

m
 lo

n
g
.

A
 is 4

5
m

m
 fro

m
 th

e H
P

 an
d

 4
0

m
m

 fro
m

 th
e V

P
.

B
 is 1

2
m

m
 fro

m
 th

e H
P

 an
d

 4
0

m
m

 fro
m

 th
e V

P
.

H
P

V
P

H
P

V
P

X
Y

4
0

6
5

1
2

4
5

4
0

A

a

a
1

a a
1

b
1

b

b
1

b
B

It w
ill b

e
 seen

 th
a
t A

B
 is p

arallel to
 th

e V
P

. T
h

erefo
re th

e d
escrip

tio
n
 o

f th
e lin

e co
u

ld
 b

e as fo
llo

w
s:

A
B

 is a lin
e 6

5
m

m
 lo

n
g

, 4
0
m

m
 fro

m
 an

d
 p

arallel to
 th

e V
P

 w
ith

 en
d
 A

 4
5

m
m

 an
d

 en
d
 B

 1
2

m
m

 fro
m

 th
e H

P
.

X
Y

3
0
°

3
0
°

3
0
°

4
5
°

4
5
°

6
0
°

E
le

v
atio

n
P

lan

12345

P
arallel to

 H
P

3
0
° to

 V
P

E
x
ercise 2

F
iv

e ex
am

p
les o

f lin
es in

 sp
ace are sh

o
w

n
. S

tate th
e
 relatio

n
sh

ip
 to

 th
e v

ertic
al an

d
 h

o
rizo

n
tal p

lan
es to

 th
eir

elev
a
tio

n
s an

d
 p

lan
s.

kindly donated by Mr F. Darmanin.
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 - D
raw

 a P
lan

 an
d
 F

ro
n
t E

lev
atio

n
 fo

r each
 o

f th
ese ex

am
p

les.

a) A
 lin

e
 A

B
 6

5
m

m
 lo

n
g

 p
arallel to

 th
e V

P
 an

d
 4

5
m

m
 fro

m
 it. E

n
d

 B
 is 2

0
m

m
 fro

m
 H

P
 an

d

in
clin

ed
 at 3

0
° to

 it. W
h
at is th

e len
g
th

 o
f th

e p
lan

?

b
) A

 lin
e
 A

B
 4

0
m

m
 lo

n
g

 in
 p

lan
 ly

in
g

 o
n
 th

e H
P

 an
d

 in
clin

ed
 at 3

0
° to

 th
e V

P
. E

n
d

 A
 is 1

2
m

m
 fro

m
 th

e

V
P

. W
h
at is th
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g
th

 o
f th

e e
lev

atio
n
?

kindly donated by Mr F. Darmanin.
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c) A
 lin

e
 A

B
 4

9
m

m
 lo

n
g
, 3

6
m

m
 fro

m
 an

d
 p

arallel to
 th

e V
P

. E
n
d

 A
 is 1

8
m

m
 an

d
 en

d
 B

 is

4
3
m

m
 fro

m
 th

e H
P

. W
h
at is th

e len
g

th
 o

f th
e p

lan
?

d
) A

 lin
e
 A

B
 is 7

0
m

m
 lo

n
g

 in
 elev

atio
n
. E

n
d

 A
 is 4

5
m

m
 fro

m
 th

e V
P

 an
d

 5
0
m

m
 fro

m
 th

e H
P

. E
n
d

B
 is 2

5
m

m
 fro

m
 th

e V
P

 an
d

 2
0

m
m

 fro
m

 th
e H

P
. S

tate th
e len

g
th

 o
f th

e lin
e in

 p
lan

.
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H
P

V
P

X
Y

A
n

g
le

 o
f In

clin
a
tio

n

In
 th

e
 to

p
 d

iag
ram

, lin
e
 A

B
 is p

arallel to
 th

e H
P

 an
d

 th
e p

lan
 is th

e tru
e
 len

g
th

 o
f

th
e lin

e. A
n
g

le Ɵ
 is th

e tru
e an

g
le o

f in
clin

atio
n
 o

f th
e lin

e to
 th

e v
ertical p

lan
e.

In
 th

e b
o
tto

m
 d

iag
ram

, lin
e
 A

B
 is p

arallel to
 th

e sid
e
 v

ertical p
lan

e
 an

d
 th

e en
d

elev
a
tio

n
 is th

e tru
e
 len

g
th

 o
f th

e
 lin

e. A
n
g
le

 Ɵ
 is th

e tru
e
 an

g
le o

f in
clin

atio
n

 to

th
e v

ertical p
lan

e.

L
in

e
 A

B
 is p

arallel to
 th

e v
ertical p

lan
e
 an

d
 th

e
 fro

n
t

elev
a
tio

n
 is th

e tru
e len

g
th

 o
f th

e lin
e. A

n
g
le

 Ɵ
 is th

e

tru
e an

g
le o

f in
clin

atio
n

 to
 th

e h
o
rizo

n
tal p

lan
e.

T
r
u

e
 L

e
n

g
th

 o
f a

 L
in

e.

In
 th

is ch
ap

ter w
e sh

all learn
 h

o
w

 to
 fin

d
 th

e

tru
e
 len

g
th

 o
f lin

es th
at are

 n
o
t p

arallel to
 an

y
 o

f

th
e p

rin
c
ip

al p
lan

es o
f p

ro
jectio

n
, an

d
 th

eir tru
e

an
g
les o

f in
c
lin

atio
n
 to

 th
e p

lan
es.

T
h
is d

raw
in

g
 sh

o
w

s v
iew

s o
f a lin

e
 A

B
 w

h
ich

 is

n
o
t 

p
arallel 

to
 
an

y
 
o
f 

th
e 

p
rin

cip
al 

p
lan

es 
o
f

p
ro

jectio
n
. 

T
o

 
fin

d
 

th
e 

tru
e 

len
g
th

 
o
n
ly

 
tw

o

v
iew

s 
are

 
n
eed

ed
, 

th
e 

fro
n
t 

elev
atio

n
 
an

d
 
th

e

p
lan

.

S
V

P

A
A

A

B
B

B

M
eth

o
d
 1

 - R
ev

o
lu

tio
n

W
ith

 
b

o
th

 
v

iew
s 

o
f 

th
e 

lin
e
 

d
raw

n
, 

th
e 

rev
o

lu
tio

n

co
u
ld

 b
e d

o
n
e
 o

n
 o

n
e v

iew
 an

d
 th

e tru
e
 len

g
th

 fo
u
n
d

o
n
 th

e o
th

er.

a) R
ev

o
lv

e
 th

e fro
n
t elev

a
tio

n
 o

f th
e lin

e ab
o
u
t A

 u
n
til

it assu
m

es th
e h

o
rizo

n
tal p

o
sitio

n
 A

P
.

T
h
en

 p
ro

ject P
 d

o
w

n
 v

ertically
 to

 m
eet th

e
 h

o
rizo

n
tal

lin
e
 th

ro
u
g
h

 B
1  an

d
 B

2 . Jo
in

 A
1  to

 B
2 . A

1 B
2  is th

e tru
e

len
g
th

 
o
f 

lin
e. 

T
h
e
 

an
g
le

 
Ɵ

 
is 

th
e
 

tru
e 

a
n
g
le 

o
f

in
clin

atio
n
 o

f th
e lin

e to
 th

e v
ertic

al p
lan

e.

X
Y

A

B

PQ
A

1

B
1

B
2

Ɵ

T
ru

e L
en

g
th

 o
f A

B

b
) R

ev
o
lv

e
 th

e p
lan

 o
f th

e lin
e
 a

b
o
u
t A

1 u
n

til it assu
m

es th
e

h
o
rizo

n
tal 

p
o
sitio

n
 
A

1P
. 

T
h
en

 
p
ro

ject 
P

 
u
p
 
v

ertically
 
to

m
eet th

e h
o
rizo

n
tal lin

e
 th

ro
u
g
h

 B
 at B

2. Jo
in

 A
 to

 B
2. A

B
2

is th
e tru

e len
g

th
 o

f th
e lin

e.

T
h
e
 an

g
le Ɵ

 is th
e tru

e
 an

g
le

 o
f in

c
lin

a
tio

n
 o

f th
e
 lin

e
 to

 th
e

h
o
rizo

n
tal p

lan
e.

X
Y

A

B
B

2

Q

A
1

B
1 P

T
ru

e L
en

g
th

 o
f A

B

Ɵ

kindly donated by Mr F. Darmanin.
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T
o
 fin

d
 th

e
 T

r
u

e
 S

h
a
p

e o
f T

ria
n

g
u

la
r L

a
m

in
a
e

A
 lam

in
a
 is a th

in
 sh

eet o
f m

aterial. O
ften

 tw
o

 o
rth

o
g
rap

h
ic

 v
iew

s o
f th

e lam
in

a
 are g

iv
en

, an
d
 th

e tru
e
 sh

ap
e
 o

f

it is req
u

ired
. T

h
e
 tru

e len
g
th

 o
f each

 sid
e is fo

u
n

d
 an

d
 th

e trian
g
le is co

n
stru

cted
 as sh

o
w

n
.

O
f th

e tw
o

 m
eth

o
d
s d

escrib
ed

 fo
r fin

d
in

g
 th

e tru
e
 len

g
th

, th
e m

eth
o
d

 o
f trian

g
u

latio
n

 is p
re

ferred
 b

ecau
se

 it

cau
ses less in

te
rferen

ce w
ith

 th
e d

raw
in

g
.

A

B

C

A
1

B
1

C
1

X
Y

T
ru

e L
e
n
g

th
 o

f B
C

T
ru

e L
e
n
g

th
 o

f A
C

T
ru

e L
e
n
g

th
 o

f A
B

B
1C

1

A
1C

1

A
B

A
B

C

T
ru

e L
e
n
g

th
 o

f A
B

T
rue L

ength of A
C

True Length of BC

A

B

A
1

B
1

KL
M

T
ru

e L
en

g
th

 o
f

A
B

Ɵ

A
1B

1
X

Y

M
eth

o
d
 2

 - T
rian

g
u
latio

n

T
h
is m

eth
o

d
 is clo

sely
 related

 to
 th

e rev
o
lu

tio
n
 m

eth
o
d

. P
ro

ject A
 an

d
 B

h
o
rizo

n
tally

 an
d

 d
raw

 v
ertical lin

e K
L

.

M
ark

 o
ff L

M
 eq

u
al to

 A
1 B

1  (p
lan

 o
f lin

e), an
d
 jo

in
 M

 to
 K

.

K
M

 is th
e tru

e len
g

th
 o

f th
e
 lin

e.

T
h
e an

g
le Ɵ

 is th
e tru

e len
g
th

 o
f in

clin
atio

n
 to

 th
e h

o
rizo

n
tal p

lan
e.

kindly donated by Mr F. Darmanin.
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A

B

E
x
ercise 4

a) T
h
e
 p

lan
 o

f a lin
e A

B
 is g

iv
en

 b
elo

w
. Its tru

e
 len

g
th

 is 1
0
0
m

m
.

If 
A

 
is 

lo
cated

 
2

0
m

m
 

ab
o
v
e
 

th
e 

h
o
rizo

n
tal 

p
lan

e, 
fin

d
 

b
y

co
n

stru
ctio

n
 th

e fro
n
t elev

a
tio

n
 o

f th
e lin

e
 an

d
 in

clin
atio

n
 to

 b
o
th

th
e v

ertical an
d

 h
o

rizo
n
tal p

lan
es.

A

B

C

b
) 

T
h
e
 

d
raw

in
g

 
b

elo
w

 
sh

o
w

s 
th

e
 

fro
n
t 

e
lev

atio
n

 
o
f 

a 
trian

g
u

lar

lam
in

a. A
, B

 an
d

 C
 are

 lo
ca

ted
 4

0
m

m
, 3

0
m

m
 an

d
 2

0
m

m
 in

 fro
n
t o

f

th
e v

ertical p
lan

e. P
ro

ject a p
lan

 an
d
 fin

d
 th

e tru
e sh

ap
e o

f th
e lam

in
a.

X
Y

kindly donated by Mr F. Darmanin.
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A

B

c) A
 len

g
th

 o
f straig

h
t w

ire
 is p

u
sh

ed
 th

ro
u
g
h

 an
 o

ran
g
e
 w

h
ich

 is sp
h

erical in
 sh

ap
e. A

 is th
e p

o
in

t o
f en

try

an
d
 B

 is th
e ex

it p
o
in

t. P
ro

jec
t a

 p
lan

 fro
m

 th
e g

iv
en

 fro
n
t elev

atio
n

 an
d
 fin

d
 th

e tru
e len

g
th

 o
f A

B
.

X
Y

A

B

C

D

E

d
) T

h
e
 p

lan
 o

f tw
o
 lin

es A
B

 an
d

 C
D

 w
h
ich

 in
terse

ct a
t E

 is g
iv

en
. B

 an
d

 D
 rest o

n
 th

e h
o
rizo

n
tal p

lan
e.

If A
 is 3

0
m

m
 ab

o
v
e
 th

e h
o
rizo

n
tal p

lan
e, p

ro
ject th

e fro
n
t elev

a
tio

n
 an

d
 fin

d
 th

e
 tru

e len
g

th
s o

f b
o
th

lin
es.

kindly donated by Mr F. Darmanin.




