
G
E

N
E

R
A

L
IZ

A
C

IO
N

 
D

E
L

 
C

IR
C

U
L

O
 

D
E

 M
O

H
R

 
y 

D
E

 
LA

 E
L

IP
S

E
 D

E
 

LA
M

E 

p
o

r 
N

IC
O

LÁ
S 

K
R

IV
O

SH
E

IN
 

(A
su

n
ci

ó
n

, 
P

am
g

u
ay

) 

SU
M

M
A

R
Y

. 
-

It
 l

S 
sh

ow
n 

th
a
t 

th
e 

g
ra

p
h

ic
 r

ep
re

se
n

ta
ti

o
n

 o
f 

th
e 

te
n

so
rs

 
(a

ff
j­

nO
I's

, 
d

y
ad

ic
s)

 
b

y
 

m
ea

n
s 

o
f 

th
e 

L
am

é 
'8

 
.e

ll
ip

se
 

an
d

 
M

o
h

r 
's

 
ci

rc
le

, 
u

se
d

 
ti

ll
 n

o
w

 o
n

ly
 f

O
l: 

sy
m

m
et

ri
ca

l 
te

n
so

rs
, 

is
 a

ls
o 

ap
p

li
ca

b
le

 t
o

 t
h

e 
w

ho
le

 
cl

as
a 

o
f 

th
e 

te
n

so
rs

 
o

f 
th

e 
se

co
nd

 
ra

u
g

e 
in

 
tw

o 
di

m
en

si
on

s.
 

F
o

r 
th

e 
el

li
ps

e,
 

th
e 

p
ro

M
 i

8 
do

ne
 

u
si

n
g

 
th

e 
li

n
ea

r 
fu

n
ct

io
n

al
 

re
la

ti
o

n
 

b
et

w
ee

n
 

tw
o 

ve
ct

or
s,

 
g

iv
en

 
b

y
 

th
e 

te
n

so
r.

 
F

o
r 

th
e 

ci
re

le
, 

it
 i

s 
th

e 
u

su
al

 m
et

h
o

d
 o

f 
p

lo
tt

in
g

 a
n

 e
ll

ip
se

 t
h

at
 g

iv
es

 
th

e 
p

ro
o

f.
 

T
h

e 
el

li
ps

e 
o

f 
th

e 
g

en
er

al
 

te
n

so
r 

i8
 

so
m

e 
b

ig
g

er
 

th
an

 
th

at
 

o
f 

th
e 

sy
m

m
et

ri
ca

l 
te

n
so

r 
an

d
 

is
 

tu
rn

ed
 i

n
 

th
e 

d
ir

ec
ti

o
n

 
o

f 
th

e 
an

ti
sy

m
m

et
ri

ca
l 

co
m

po
ne

nt
. 

R
is

 
d

at
a 

ar
e 

g
iv

en
 b

y
 t

h
e 

ex
pr

es
si

on
s 

(5
) 

an
d

 t
h

e 
p

lo
tt

in
g

 i
8 

sh
ow

n 
in

 
th

e 
fi

g
. 

4.
 

T
h

e 
ci

rc
le

 o
f 

th
e 

g
en

er
al

 t
en

so
r 

h
as

 t
h

e 
sa

m
e 

d
ia

m
et

er
 a

s 
th

at
 o

f 
th

a 
sy

m
m

et
ri

ca
l 

on
e,

 
b

u
t 

h
is

 
ce

n
te

r 
do

 
n

o
t 

li
e 

o
n

 
th

e 
n

o
m

al
 

ax
is

 
(a

s 
do

 ea
 

th
e 

ce
n

te
r 

o
f 

th
e 

M
o

h
r 

's
 

ci
rc

1e
) 

b
u

t 
as

id
e,

 
in

 
a 

d
is

ta
n

ce
 

eq
ua

l 
to

 
th

e 
al

l­
ti

sy
m

m
et

T
ic

al
 

co
m

po
ne

nt
. 

S
om

e 
ap

p
li

ca
ti

o
n

s 
to

 
th

e 
T

h
eo

ry
 

o
f 

E
la

st
ic

it
y

 
(t

o
ta

l 
st

ra
in

) 
ar

e 

gi
ve

n.
 

F
o

r 
a 

th
re

ed
im

en
si

o
n

al
 

te
ns

or
, 

th
e 

g
en

er
al

is
at

io
n

 
o

f 
th

e 
el

li
ps

oi
de

 
is

 
tr

u
e 

an
d

 e
as

y
 t

o
 

p
ro

o
f.

 
A

b
o

u
t 

th
a 

g
en

er
al

is
at

io
ll

 
o

f 
th

e 
u

su
al

 
th

re
e-

ci
rc

le
 

d
ia

g
ra

m
, 

th
e 

A
u

th
o

r 
m

ea
ll

S
 

th
a
t 

it
 w

ou
ld

 b
e 

so
rn

e 
d

if
fi

cu
lt

 t
o

 
o

b
ta

Ín
 i

t.
 

E
l 

cí
rc

ul
o 

de
 

y 
la

 
L

am
é 

(o
 e

li
ps

e 
de

 i
nt

en
-

si
da

d)
 q

ue
 t

an
 ú

ti
le

s 
S0

11
 
en

 
ap

li
ca

ci
on

es
 p

rá
ct

ic
as

 d
el

 c
ál

cu
lo

 
te

ns
or

ia
l,

 
se

 
h

an
 

ap
li

ca
do

 
ha

st
a 

ah
or

a 
ex

cl
us

iv
am

en
te

 
a 

lo
s 

te
ns

or
es

 
(1

). 
M

ie
nt

ra
s 

ta
n

Io
e
s 

fá
cí

l 
de

m
os

tr
ar

 
qu

e 
am

ba
s 

fi
gu

ra
s 

se
 

co
ns

tr
uy

en
 t

am
hi

én
 p

ar
a 

lo
s 

te
ns

or
,e

s 
ge

ne
ra

le
s 

en
 d

os
 d

im
en

si
on

es
. 

L
a 

ne
ce

si
da

d 
de

 u
na

 t
al

 g
en

er
al

iz
ac

ió
n 

es
 u

r-

e
) 

P
o

r 
10

 1
11

en
os

 
en

 t
o

d
o

s 
lo

s 
te

x
to

s 
qu

e 
el

 a
u

to
r 

h
a
 v

is
to

 s
e 

h
ac

e 
as

í.
 V

éa
­

se
 

p
o

r 
ej

em
p

lo
: 

P
ro

f.
 

E
N

R
IQ

U
E

 
B

U
T

T
Y

, 
In

i1
'o

au
ee

ió
n 

a 
la

 
F

ís
ic

a 
M

at
em

ti
ca

, 
B

u
en

o
s 

A
ir

es
, 

19
31

, 
to

m
o 

I,
 

p
p

. 
3

2
7

'3
6

5
; 

D
r.

 
R

IC
H

A
R

D
 

G
A

N
S,

 
In

tr
oa

uc
ci

ón
 

aZ
 

A
ná

li
$i

s 
V

ea
to

ri
al

, 
E

d
it

o
ri

al
 

L
ab

o
r,

 
19

29
, 

p
p

. 
99

-1
30

; 
H

Ü
T

T
E

, 
M

an
ua

l 
de

l 
In

­
ge

ni
er

o,
 

to
m

o 
I,

 
24

 
ed

ic
ió

n,
 

v
er

si
ó

n
 

ca
st

el
la

n
a,

 
p

p
. 

16
1-

16
2,

 
26

<'
 

ed
ic

ió
n,

 
p

p
. 

15
7-

17
2;

 
ta

m
b

ié
n

 
d

if
er

en
te

s 
te

x
to

s 
de

 
re

si
st

en
ci

a 
de

 
m

at
er

ia
le

s.
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0
 -

ge
nt

e 
po

r 
te

ne
r 

lo
s 

te
ns

or
es

 
ge

ne
ra

le
s 

va
ri

as
 

ap
li

ca
ci

o
n

es
,e

sp
e­

ci
al

m
en

te
 

en
 

la
 

te
or

ía
 

de
 

la
s 

de
fo

rm
ac

io
ne

s 
(2

). 
Se

a 
-
-
1

 

=
 
~ 

~I 
(1

) 

un
 t

en
so

r 
si

m
ét

ri
co

 
du

od
im

en
si

on
al

, 
re

fe
ri

do
 

a 
su

s 
ej

es
 

pr
in

ci
­

pa
je

s 
(3

). 
P

ar
a 

él
, 

co
m

o 
se

 s
ab

e,
 

se
 

ve
ri

fi
ca

n 
la

s 
si

gu
ie

nt
es

 
co

ns
tr

uc
­

ci
on

es
 d

e 
la

s 
fi

gu
ra

s 
ar

ri
ba

 m
en

ci
on

ad
as

: 
fi

g.
 1

, 
C

Ír
cu

lo
 d

e 
M

oh
l';

 

p 
N

 

F
ig

. 
1 

fi
g.

 
2

,e
li

p
se

 
de

 
L

am
é.

 
R

 
es

 
el

 
ve

ct
or

 
re

su
lt

an
te

 
co

rr
e~

po
n­

di
en

te
 a

 u
n 

ve
rs

or
 n

 a
rb

it
ra

ri
o

Je
l 

ve
ct

or
 N

 e
s 

pa
ra

le
lo

 a
 e

8'e
 v

er
-

, , 

F
ig

. 
2 

("
) 

V
éa

se
, 

p
o

r 
. e

je
m

pl
o,

 
la

 
re

ci
en

te
 

pu
bl

ic
ac

ió
n 

no
rt

ea
m

er
ic

an
a 

C
H

A
R

L
E

S
 

B
. 

M
O

R
R

IS
, 

Te
ch

ní
q1

¿8
 

01
 P

ly
w

o
o

d
. 

E
n

 
es

te
 

li
br

o,
 

m
uy

 
de

ta
ll

ad
o,

 
se

 
ha

ce
 

us
o 

de
l 

cí
rc

ul
o 

de
 

M
oh

r 
so

la
m

en
te

 
p

ar
a 

la
 

de
fo

rm
ac

ió
n 

p
u

ra
 

(q
ue

 
es

 
u

n
 

te
ns

or
 

si
m

ét
ri

co
),

 
m

ie
n

tr
as

 
qu

e 
el

 
gi

ro
 

se
 

co
ns

id
er

a 
ap

ar
te

. 

("
) 

E
n

 l
as

 n
ot

ac
io

ne
s 

de
l 

P
ro

í.
 B

u
tt

y
 s

er
ía

 a
=a

;l 
b=

a;
. 
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1
-

so
r)

. 
S

u 
vé

rt
ic

e 
m

 
es

 
el

 p
un

to
 f

ig
ur

at
iv

o 
qu

e 
t'é

co
rr

e 
el

 
C

Ír
cu

lo
 

de
 M

oh
r 

en
 e

l 
se

nt
id

o 
ne

ga
ti

vo
 d

os
 

ve
ce

s 
m

ie
nt

ra
s 

la
 e

li
ps

e 
un

a 
ve

z 
en

 
se

nt
id

o 
po

si
ti

vo
 

(c
ua

nd
o 

¡(J
.b 
>

 0,
 

y 
en

 
se

nt
id

o 
ne

ga
ti

vo
 

cu
an

do
 

ab
 <

 O
). 

. 
S

ie
nd

o 
si

m
ét

ri
co

 e
l 

te
ns

or
, 

so
n 

ig
ua

le
s 

lo
s 

ve
ct

or
es

 P
ri

m
er

o,
 

S
eg

un
do

 y
 

R
es

ul
ta

nt
e,

 d
e 

m
od

o 
qu

e 
es

 
in

di
fe

re
nt

e 
cu

ál
 d

e 
el

lo
s 

co
ns

id
er

am
os

. 
C

ua
nd

o 
el

 t
en

so
r 

es
 u

n 
te

ns
or

 g
en

er
al

, 
se

 c
on

si
de

ra
 

en
 

la
s 

ap
li

ca
ci

on
es

 
té

cn
ic

as
 

se
a 

el
 

ve
ct

or
 

R
es

ul
ta

nt
e 

( e
nt

on
oe

s 
el

 p
ro

bl
em

a 
se

 r
ed

uc
e 

al
 d

e 
u

n
 t

en
so

r 
si

m
ét

ri
co

, "
po

r 
~
j
e
m
p
l
o
 
la

 
de

fo
rm

ac
ió

n 
p

u
ra

);
 

se
a 

un
o 

de
 

lo
s 

ve
ct

or
es

 P
ri

m
er

o
 o

 
S

eg
un

do
 

(p
or

 
ej

em
pl

o 
la

 
de

fo
rm

ac
ió

n 
to

ta
D

. 
C

uá
l 

de
 

lo
s 

do
s 

ve
ct

or
es

 
vi

en
e 

a 
co

ns
id

er
ar

se
, 
d
~
p
e
n
d
e
 

de
l 

si
st

em
a 

de
 

no
ta

ci
on

es
 

de
 

lo
s 

su
bí

nd
ic

es
: 

si
 e

l 
p

ri
m

er
 s

ub
ín

di
ce

 
co

rr
es

po
nd

e 
a 

la
 

co
m

po
ne

nt
e 

de
l 

ve
rs

or
 

da
do

, 
y 

el
 s

eg
un

do
 a

 l
a 

de
l 

ve
ct

or
, 

de
be

 
co

ns
id

er
ar

se
 

el
 v

ec
to

r 
P

ri
m

er
o,

 e
n

 e
l 

ca
so

 c
on

tr
ar

io
, 

el
 v

ec
to

r 
S

eg
un

do
. 

A
ho

ra
 

bi
en

, 
se

a 

~
c 

(1
)=

 

+c
 

b 
(2

) 

u
n

 t
en

so
r 

ge
ne

ra
l 

du
od

im
en

si
on

al
 r

ef
er

id
o 

a 
su

s 
ej

es
 p

ri
nc

ip
al

es
, 

si
en

do
 a

, 
b 

su
s 

co
m

po
ne

nt
es

 n
or

m
al

es
 p

ri
nc

ip
al

es
, 

+
c
 l

a 
co

m
po

­
ne

nt
e 

gi
ra

to
ri

a 
(4

).
 

D
em

os
tr

ar
em

os
 

a 
co

nt
in

ua
ci

ón
 

qu
e 

p
ar

a 
'ü

st
e 

te
ns

or
 t

am
bi

én
 e

s 
po

si
bl

e 
co

ns
tr

ui
r 

u
n

 c
ír

cu
lo

 a
ná

lo
go

 a
l 

de
 M

oh
r 

y 
un

a 
el

ip
se

 
an

ál
og

a 
a 

la
 d

e 
L

am
é 

y 
qu

e 
el

 
pu

nt
o 

fi
gu

ra
ti

;v
o 

(m
')

 
de

 
es

ta
s 

do
s 

fi
gu

ra
s 

se
rá

 e
l 

vé
rt

ic
e 

de
l 

ve
ct

or
 (

P
ri

m
er

o
 o

 
S

eg
un

do
) 

co
rr

es
po

nd
ie

nt
e 

a 
u

n
 v

er
so

r 
n 

da
do

. 
D

e 
an

te
m

an
o 

de
be

m
os

 s
up

on
er

 q
ue

 
lo

s 
ej

es
 p

ri
nc

ip
al

,e
s 

de
 

la
 

nu
ev

a 
el

ip
se

 
no

 
va

n 
a 

co
in

ci
di

r 
co

n 
lo

s 
¡e

je
s 

pr
in

ci
pa

le
s 

te
ns

or
, 

fo
rm

an
do

 
ca

da
 

un
o 

co
n 

su
 c

or
re

sp
on

di
en

te
 

un
 

de
te

rm
.i­

na
do

 á
ng

ul
o.

 
P

o
r 

es
o 

to
m

em
os

 
un

os
 

ej
es

 
au

xi
li

ar
es

 1
',1

1'
 i

n
d

i­
na

do
s 

co
n 

re
sp

ec
to

 
a 

1 
y 

1
I 

en
 

u
n

 
án

gu
lo

 
tp

. 
¡L

ue
go

 d
et

ep
m

i­
na

m
os

 
la

s 
co

or
de

na
da

s 
x,

 y
 

de
l 

vé
rt

ic
e 

m
' 

de
l 

ve
ct

or
 

en
 

el
 

si
st

em
a 

I'
O

Il
' 

(f
~.
 

3
).

 
M

ás
 

ta
rd

e 
im

po
nd

re
m

os
 

la
 

co
nd

ic
ió

n 
de

 q
ue

 
lo

s 
ej

es
 l

' 
y 

lI
' 

se
an

 
pr

in
ci

pa
le

s 
.d

e 
la

 .
el

ip
se

 
qu

e 
su

rg
e 

co
m

o 
lu

g
ar

 d
e 

lo
s 

pu
nt

os
 
m

'. 
. 

(4
) 

E
n

 
la

s 
no

ta
ci

on
es

 
de

l 
P

ro
f.

 
B

u
tt

y
, 

al
 

co
ns

id
er

ar
 

el
 

ve
ct

or
 

S
eg

un
do

, 

se
rí

a 
-

e 
=

 a ~
2'

 +
 e 

=
 a;

l.
 P

a
ra

 e
l 

ve
ct

or
 P

ri
m

er
o 

se
rí

a 
al

 r
ev

és
, 

pe
ro

 t
am

­
bi

én
 

te
n

d
rí

an
 

qu
e 

ca
m

bi
ar

se
 l

as
 

fi
la

s 
p

o
r 

co
lu

m
na

s 
y 

vi
ce

ve
rs

a.
 



-
7

2
 -

D
el

 m
is

m
o 

m
od

o 
gu

e 
p

ar
a 

el
 t

en
so

r 
si

m
ét

ri
co

, 
po

r 
a
e
l 

án
gu

lo
 e

nt
re

 el
 e

je
 p

ri
nc

ip
al

 1
 y

 
el

 
ej

e 
n 

da
do

. 

de
si

gn
am

os
 

de
l 

ve
rs

or
 

P
ar

a 
te

ne
r 

u
n

a 
de

m
os

tr
ac

ió
n 

ri
gu

ro
sa

 
de

 
qu

e 
el

 
lu

ga
r 

de
 

lo
s 

pu
nt

os
 m

' 
se

rá
 u

na
 e

li
ps

e 
de

be
m

os
 p

ro
ce

de
r 

co
m

o 
si

gu
e:

 

UD
 

)
~
 

\1 \i 
m

-
-\

 

S,
~J
C 

O
 

-
][ 

F
ig

. 
3 

1)
 

C
on

st
ru

ir
 

el
 

ve
ct

or
 

(P
ri

m
er

o
 

aS
eg

u
n

d
o

) 
O

m
' 

qu
e 

se
 

co
m

po
ne

 
de

 
tr

es
 

ve
ct

or
es

: 
de

 
a 

co
s 

a 
y 

b 
se

n 
a 

qu
e 

fo
rm

an
 

d 
ve

ct
or

 r
es

ul
ta

nt
e 

O
m

 
y 

de
l 

e 
=

 
m

m
' 

qu
e 

es
 

la
 

co
m

po
ne

nt
e 

gi
­

ra
to

ri
a 

o 
a 

nt
is

im
ét

ri
ca

. 
2)

 
T

o
m

ar
 u

no
s 

ej
es

 1
', 

ll
' 

ar
bi

tr
ar

io
s,

 
in

cl
in

ad
os

 e
n 

cp 
co

n 
re

sp
ec

to
 

a 
1,

 l
l.

 
3)

 D
es

co
m

po
ne

r 
el

 v
ec

to
r 

O
m

' 
en

 s
us

 c
om
po
ne
n:
~t
es
 

x 
e 

y 
p,

a.
­

ra
le

la
s 

a 
es

to
s 

ej
es

. 
4)

 D
ed

uc
ir

 l
as

 e
xp

re
si

on
es

 p
ar

a 
J~

 
e 

y 
y 

ve
r 

si
 e

ll
as

 r
ep

re
­

se
nt

an
 l

a 
ec

ua
ci

ón
 p

ar
am

ét
ri

ca
 d

e 
un

a 
el

ip
se

. 
D

ic
ha

s 
ex

pr
es

io
ne

s 
so

n 

x 
=

 a
 c

os
 a

 c
os

 c
p 
+

 b 
se

n 
a 

se
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 -
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 c
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 c
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=
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p 
+
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 c
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 +

 e s
en
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a 

y 
se

n 
a,

 
re
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 c
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s 
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 d
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a 
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ie
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 c
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 c
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 c
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+
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 . 
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lo
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ef
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 c
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 =
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+

4c
2 ±

(a
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 C
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e 
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p
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 C
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ec
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ar
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el
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E
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 l
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se
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de
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ip
se
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lo

s 
ve

ct
or
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F
ig
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su
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ra
di
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n 
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pu
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ra
ti

vo
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la
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ve
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ri
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ie
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ra

di
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', 

,p
un

to
 

fi
gu

ra
ti

vo
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ót
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ta
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e 
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se
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en
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' 

pe
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s 

a 
lo
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 1
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l 
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en
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 m
m
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rp
en
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r 
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N
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n 
to

do
s 
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le
s 

a 
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 c
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e 
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V

ea
m

os
 a

ho
ra

 c
óm

o 
se

 m
od

if
ic

a 
el
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Ír

cu
lo

 d
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M
oh

r 
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nd

o 
de

 u
n

 t
en
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r 
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m
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ri

co
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u

n
 t

en
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r 
ge

ne
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L
 

E
n

 e
l 
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 s

im
ét
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se

gm
en
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(f
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2 
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4)

 
er

a 
el
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ám
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ro
 

de
 

di
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o 
cí

rc
ul
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íg
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1)
 

Y
 e

l 
tr

iá
ng
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o 

p
m

q
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in
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ri
to

 
en
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. 
E

n
 

el
 

te
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ne

ra
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se
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. 

4)
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 e
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 d
el

 
cí
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ul
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 s
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N
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N
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l 

tr
iá

ng
ul
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in
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 d
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 c
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l 
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. 

5)
 

se
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ce
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de
 

la
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er
ce
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as
 

(5
) 

A
+

B
 _

 V
 (a

+
b 

)2
+

4c
2 

-
-
-
-
-
-
-
-
.
-
.
 

(6
) 
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C
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n 
la
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un
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(5
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l 

tr
iá
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---
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¡-,
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' =

 c
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..., 
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=
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+

B
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+
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2+
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 l
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P
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m
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o 

S
eg

un
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ie
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ci
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m
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D
e 

la
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do
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 e
sp

ec
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en

te
 e
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C

Ír
cu
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 d

el
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en
so

r 
ge
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­
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l 

pu
ed

e 
se
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m

u
y
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il
 

p
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­
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S
u 

us
o 

es
 

ig
ua

l 
qu

e 
el

 
de

l 
cí

rc
ul
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de

 
M

oh
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 P
o

r 
ej

em
pl
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en
 e

l 
ca

so
 

de
 

de
fo

rm
ac

io
ne
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 l

a 
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l 
pu

nt
o 

fi
gu

ra
ti

vo
 r

e­
pr

es
en

ta
 e

l 
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ie

nt
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:d

e 
u
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ad
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r 
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 o
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en
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L
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pu
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u 
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T
 t 

F
ig
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te
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ec

ci
ón

 d
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cí
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N
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ci
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 p
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a 
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 c
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m
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u

n
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l 
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 d
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e 
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e 
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s 
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­
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p
o

r 
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p

u
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m
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ra
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os
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7)

. 
E

st
e 
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ue

 m
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er
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F
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di
dá
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ar
a 
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 e

xp
li

ca
ci

ón
, 

es
pe

ci
al

m
en

te
 e

n 
la

 p
ar

te
 d

on
de
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e 
di

ce
 

qu
e 

la
 o

bl
ic

ui
da

d 
m

áx
im

a 
de

 
lo

s 
ra

di
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ve

ct
or
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en
 

el
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en
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s 

ig
ua

l 
a 
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m
it

ad
 d

el
 á

ng
ul

o 
'Yo

 
de

 
de

sl
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am
ie

nt
o.

 
P

or
 m

ed
io

 d
el

 c
ír

cu
lo

 d
e 

de
fo

rm
ac

ió
n 

to
ta

l 
es

to
 s

e 
de

m
ue
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tr

a 
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m
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ta

m
en

te
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D
e 

la
 f

ig
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7 
se

 
en

cu
en

tr
an

 d
os

 
pu

nt
os

 
de

l 
cí

rc
ul

o:
 

1)
 

P
ar

a 
00

 
y 
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00

 
es

 
'Y 

=
 O

 (
el

 
se

gm
en

to
 

no
 

gi
ra

),
 

pu
nt

o 
m

\ 
en

 l
a 

fi
g.

 
8.

 2
) 

P
ar

a 
90
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27
00
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 'Y
 =
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Yo

' 
pu

nt
o 

m
' 2 

en
 l

a 
fi
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P

or
 e

st
os
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os

 p
un
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s 

se
 t
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el 

cí
rc

ul
o 

~e
 d

ef
or

m
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ci
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ot
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es
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en
 l

ín
ea

 l
le

na
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).

 

F
ig
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P
ar

a 
ve

r 
el

 e
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ec
to

 d
é 

la
 d

ef
or

m
ac

ió
n 

pu
ra

, 
h
~
y
 q

ue
 e

li
m

in
ar

 
el

 e
fe

ct
o 

de
l 

gi
ro

, 
es

 d
ec

ir
, 

m
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er
 e
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cí

rc
ul

o 
a 

la
 p

os
ic

ió
n 

in
di

-
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) 

N
ót

es
e 

qu
e 

lo
s 

án
gu

lo
s 

a 
se

 c
ue

nt
an

· a
qu

í 
a 

p
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r 
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l 

ej
e 

X
 

y 
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 d
el
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e 
pr
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l 
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có

m
o 
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cí
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E
st

e 
ej

e 
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en
e 

u
n

a 
in

cl
in
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n 
de

 4
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en

 
la

 f
ig

. 
7,

 
si

en
do

 p
ar

a 
él

 -
2 

a 
=

 -
90

° 
en

 l
a 

fi
g

.8
 

(p
un

to
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5
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 p
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 d
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 c
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 t
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 c
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 d
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