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Distancia entre Dois Pontos

Dados

A= (xlvyl) B = (xz’y2)

O vetor que liga Aa B é

a-(:55)
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Distancia entre Dois Pontos

Dados

A= (xlvyl) B = (xz’y2)

O vetor que liga Aa B é

a-(:55)

Y2 — U1

A distancia entre os pontos é a norma do vetor

d(A, B) = H@H = \/(302 —1)* + (Y2 —91)?
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Distancia no Espaco R’

Dados

A= (xhylazl) B = (352792,32)
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Distancia no Espaco R’

Dados
A= (xhylazl) B = (352792,32)
Temos
T2 —T1
fﬁ = Y2 — Y1

Z9 — 21
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Distancia no Espaco R’

Dados
A= (x1,11,21) B = (2,42, 22)
Temos
Ty — X1
f@ =1 Y2—0n
29 — 21
Assim

d(A, B)
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Distancia no Espaco R’

Dados
A= (x1,11,21) B = (2,42, 22)
Temos
Ty — X1
f@ =1 Y2—0n
29 — 21
Assim
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Distancia no Espaco R’

Dados
A= (x1,11,21) B = (2,42, 22)
Temos
Ty — X1
f@ =1 Y2—0n
29 — 21
Assim

d(A, B) = Hf@H = (w2 — 212+ (g2 — 1) + (22 — 21)?
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Propriedades

Para quaisquer pontos A, B e C

d(A,B) >0
d(A,B)=0 < A=B
d(A, B) = d(B, A)

Desigualdade triangular

d(A,C) < d(A, B) + d(B,C)

8/38



Calcule a distancia entre
A=(1,2)

B = (5,5)

9/38



Exemplo 1 - Solugédo

AB—B— A
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Exemplo 1 - Solugédo

AB—B— A

= (5,5) — (1,2)
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Exemplo 1 - Solugédo

AB=B-A d(A,B) = |AB|
= (5,5)— (1,2)
—(5-1,5-2)

= (47 3)
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Exemplo 1 - Solugédo

AB=DB- A d(A, B) = | 4D
= (575) - (172) = H(4>3)H
—(5-1,5-2)

= (47 3)
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Exemplo 1 - Solugédo

AB=DB- A d(A, B) = | 4D
= (575) - (172) = H(4>3)H
- (5-15-2) N

= (47 3)
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Exemplo 1 - Solugédo

AB=DB- A d(A, B) = | 4D
= (575) - (172) = H(4>3)H
- (5-15-2) N

=(4,3) =V16+9
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Exemplo 1 - Solugédo

AB=B - A d(A,B) = |AB|
=(5,5) = (1,2) = [1(4,3)]
- (5-1,5-2) Ve
— (4,3) _ /659
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Exemplo 1 - Solugédo

AB=B- A d(A,B) = |AB|
= (5,5) = (1,2) = [I(4,3)]]
- (5-1,5-2) Ve
— (4,3) _ /659
=25
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Exemplo 2

Calcule a distancia entre
A=(-2,3)

B = (4,-5)
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Exemplo 2 - Solucédo

AB—B— A
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Exemplo 2 - Solucédo

AB=B- A d(A,B) = |AB|
=(-2,3) — (4,-5) = [1(6, =8)||
=(6,-8) = /62 + (-8)?

= /36 + 64
=100

=10
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Exemplo 3

Calcule a distancia entre
A=(1,-2,3)

B=(4,2,-1)
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Exemplo 3 - Solucédo

AL —B— A
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Exemplo 3 - Solucédo

AL -B-A
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Exemplo 3 - Solucédo

AB=B- A
—(4,2,-1)— (1,-2,3)
—(4-1,2—(-2),-1-3)
— (3,4, 4)
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Exemplo 3 - Solucédo

AB=B- A d(A,B) = |AB|
= (4,2,-1) — (1,-2,3)
—(4-1,2—(~2),~1-3)
— (3,4, 1)
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Exemplo 3 - Solucédo

AB=B-A a4, ) = |48
= (4727 _1) - (17 _273) - ||(374’ _4)”
—(4-1,2—(~2),—-1-3)
= (3,4,—4)
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Exemplo 3 - Solucédo

AB=B-A d(A,B) = |AB|
= (4727 _1) - (17 _273) - ||(374’ _4)”
:(4_172_(_2)7_1_3) :\/32+42+(_4)2

= (3,4, —4)
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Exemplo 3 - Solucédo

AB=B-A d(A,B) = |AB|
= (4727 _1) - (17 _273) - ||(374’ _4)”
:(4_172_(_2)7_1_3) :\/32+42+(_4)2

=(3.4,-4) =V9+16+ 16

14/38



Exemplo 3 - Solucédo

AL—B-4 d(A, B) = |AB|
— (4,2,-1) — (1,-2,3) — |/(3,4,—4)]
= (4-1,2—(-2),—-1—3) _ 34y (4
=344 = V0116116

=Vl
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Exemplo 4

Determine o valor de k para que a distancia entre
A= (k,2)

B=(3-2)

seja igual a 5
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Exemplo 4 - Solucédo

d(A, B)
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Exemplo 4 - Solucédo

d(4.5) = |43
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Exemplo 4 - Solucédo

d(4.5) = |43
= /(3= k)2 + (-2 2)2

—\/(3—k)2+16
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Exemplo 4 - Solucédo

d(A, B) = |4B| d(A,B) = 5
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=B —k)?+16
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Exemplo 4 - Solucédo

d(A, B) = |4B| d(A,B) = 5

=\/(3—k)2+(—2—2)2 (3-k)2+16=05

= /(3= k)2 + 16 (3—k)?+16 =25
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Exemplo 4 - Solucédo

d(A, B) = |4B| d(A,B) = 5
=\/(3—k)2+(—2—2)2 (3—k)2+16=5
= /(3= k)2 +16 (3—Fk)*+16 =25

(3—k)?*=9

16/38



Exemplo 4 - Solucédo

d(A, B) = |4B| d(A,B) =5
=\/(3—k)2+(—2—2)2 (3—k)2+16=5
= /(3= k)2 +16 (3—Fk)*+16=25

(3—k)?*=9

13—k =3
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Exemplo 4 - Solucédo

d(A, B) = |4B| d(A,B) = 5
= /(38— k)2 + (-2 —2)2 (3—k)24+16=75
—J3—k)2+16 (3—k)*+16 =25

(B—k)?=9
13—kl =3

3—k=43
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Exemplo 4 - Solucédo
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Exemplo 4 - Solucédo

3—k=3 3—k=-3
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Exemplo 4 - Solucédo

3—k=3 3—k=-3
— k=0 —k=-6
k=0 k=6

Portanto, K =0 ou k=6
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Distancia entre Retas Paralelas

d(r, s)
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Distancia entre Retas Paralelas

Y

d(r, s)

Sy
<y
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Distancia entre Retas Paralelas
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Distancia entre Retas Paralelas

. 7
r__ - o
|
|
1d(r, s)
|
| Pl
' v
| 2 7 — - —
| WP hi=h-"h
|
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|
|
s =
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Distancia entre Retas Paralelas

Sy
<y

H// = pro jgi_i
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Distancia entre Retas Paralelas

A distancia entre as retas paralelas

—» — — —+

=p+tu

—

g
1

>
<y

=g+ TW
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Distancia entre Retas Paralelas

A distancia entre as retas paralelas

— — —+

r=p+tv

=q+ 10 W= \U

¢ a norma da componente perpendicular da decomposi¢io de

lTI/):

]|
)
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Distancia entre Retas Paralelas
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Distancia entre Retas Paralelas

A distancia entre as retas paralelas

— — —+

r=p+tv

=q+ 10 W= \U

¢ a norma da componente perpendicular da decomposi¢io de

lTI/):

]|
)

com relacdo ao vetor diretor ¢/

h_

) = ] = [ ] -
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Formula Alternativa

2y

d(r,s)

Sy
<y
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Formula Alternativa

Area do paralelogramo definido pelos vetores o' e h
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Formula Alternativa

Area do paralelogramo definido pelos vetores o' e h
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A = base x altura = ||¢]| d(r, s)

151l d(r, s) = || x @
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Formula Alternativa

Area do paralelogramo definido pelos vetores o' e h
A=l

A = base x altura = ||¢]| d(r, s)

I 1
’ 7]

I5ll d(r, s) = || x @
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Formula Alternativa

Area do paralelogramo definido pelos vetores o' e h
A=l
A = base x altura = ||¢]| d(r, s)
151l d(r, s) = || x @

S K NGRS
B T N
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Exemplo 5

Calcule a distancia entre as retas

r=t r=1+r71
riqy=1+t S: =347

z =2 z =
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Exemplo 5 — Solucédo

Vetores diretores

@ =7=(1,1,0)
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Exemplo 5 — Solucédo

Vetores diretores
w=1v=(1,1,0)
Pontoem r

P=1(0,1,2)
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Exemplo 5 — Solucédo

Vetores diretores
@ =7 =(1,1,0)
Ponto em r
P=1(0,1,2)
Ponto em s

Q=(1,3,4)
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Exemplo 5 — Solucédo

h
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Exemplo 5 — Solucédo

h=Q—P
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Exemplo 5 — Solucédo

h=Q—P=(1,3,4)—(0,1,2)
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Exemplo 5 — Solucédo

h=Q—P=(1,3,4)—(0,1,2) = (1,2,2)
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Exemplo 5 — Solucédo

—Q—-P=(1,3,4)—(0,1,2) = (1,2,2)

)

>
X
<y
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Exemplo 5 — Solucédo

—Q—-P=(1,3,4)—(0,1,2) = (1,2,2)

)

St

X

<y

I
—_ = sy
— N .
S N I

33/38



Exemplo 5 — Solucédo

h=Q—P=(1,34)—(0,1,2) = (1,2,2)
i j ok

hxi=[1 2 2 =(-2,2-1)
110
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Exemplo 5 — Solucédo
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Exemplo 5 — Solucédo
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Exemplo 5 — Solucédo

—Q—-P=(1,3,4)—(0,1,2) = (1,2,2)

)

i j ok
hxv=1 2 2 =(-2,2 -1)
110
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Exemplo 5 — Solucao

h=Q—P=(1,3,4)—(0,1,2) = (1,2,2)
7k

hxv=11 2 2| =(-2,2-1)
1 10

17 = v1+1
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Exemplo 5 — Solucédo

—Q—-P=(1,3,4)—(0,1,2) = (1,2,2)

)

St
X
<y
I
—_ = sy
— N .
S N I
I
T
no
\‘l\D
|
—_
N~—

‘ﬁxUH:\/4+4—l—1:3
|1 = VI+1=+v2
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Exemplo 5 — Solucédo

E:Q_P:(1a374)_(071’2>:<]"272)
hxi=[1 2 2 =(-22-1)
1 10

HﬁxUH:\/4+4—l—1:3
7] = VI+1=+2

d(r,s)

33/38



Exemplo 5 — Solucao

h=Q—P=(1,34)—(0,1,2) = (1,2,2)
i ik

hxv=1 2 2| =(-2,2,-1)
110

fixd| = VITITT =3

o] = Vi+1=v2
| < o

d(r,s) = W
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Exemplo 5 — Solucao

h=Q—P=(1,34)—(0,1,2) = (1,2,2)
i ik

hxv=1 2 2| =(-2,2,-1)
110

fixd| = VITITT =3

o] = Vi+1=v2
I = _ 5

W) =" =5
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Distancia de Ponto a Plano
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Distancia de um Ponto a um Plano

Dados o plano v e o ponto P

vyiar +by+cz+d=0 P = (x0, Y0, 20)

35/38
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Dados o plano v e o ponto P

vyiar +by+cz+d=0 P = (x0, Y0, 20)

A distancia de P ao plano é
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Distancia de um Ponto a um Plano

Dados o plano v e o ponto P

vyiar +by+cz+d=0 P = (x0, Y0, 20)

A distancia de P ao plano é

d(P,7)
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Distancia de um Ponto a um Plano

Dados o plano v e o ponto P

vyiar +by+cz+d=0 P = (x0, Y0, 20)

A distancia de P ao plano é

laxg 4 byo + czo + d|
(1(}D7ﬂY) = ||fi”

35/38



Distancia de um Ponto a um Plano

Dados o plano v e o ponto P

vyiar +by+cz+d=0 P = (x0, Y0, 20)

A distancia de P ao plano é

laxg 4 byo + czo + d|
(1(}D7ﬂY) = ||fi”

n = (a,b,c)
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Exemplo 6

Calcule a distancia do ponto
P=(2,-1,3)
ao plano

v:i20 —y+22—-5=0
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Exemplo 6 — Solucdo

Vetor normal do plano
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Exemplo 6 — Solucdo

Vetor normal do plano
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Exemplo 6 — Solucdo

Vetor normal do plano
n=(2,-1,2)

7]l
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Exemplo 6 — Solucdo

Vetor normal do plano

n=(2,—1,2)

]| = ¢22 2 4 92
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Exemplo 6 — Solucdo

Vetor normal do plano

n=(2,—1,2)

]| = ¢22 2,923
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Exemplo 6 — Solucdo

Vetor normal do plano

n=(2,—1,2)

17| = /22 + (~1)2 +22 = 3

Expressdo do plano no ponto P = (2, —1, 3)
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Exemplo 6 — Solucdo

Vetor normal do plano

n=(2,—1,2)

17| = /22 + (~1)2 +22 = 3
Expressdo do plano no ponto P = (2, —1, 3)

21‘0—y0+220—5
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Exemplo 6 — Solucdo

Vetor normal do plano

n=(2,—1,2)

17| = /22 + (~1)2 +22 = 3
Expressdo do plano no ponto P = (2, —1, 3)

2x0 — Yo +220 —5=2(2) — (-1) +2(3) =5
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Exemplo 6 — Solucdo

Vetor normal do plano

n=(2,—1,2)

17| = /22 + (~1)2 +22 = 3
Expressdo do plano no ponto P = (2, —1, 3)

—44+1+6-5
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Exemplo 6 — Solucdo

Vetor normal do plano

n=(2,—1,2)

17| = /22 + (~1)2 +22 = 3
Expressdo do plano no ponto P = (2, —1, 3)

—44+1+6-5
=6
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Exemplo 6 — Solucdo

Distancia

d(P,7)
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Exemplo 6 — Solucdo

Distancia

laxg + byo + czo + d|
(1(]D7ﬂY) = ||fi”
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Exemplo 6 — Solucdo

Distancia

laxg + byo + czo + d| |6]
d(P,~) = _ Dl
( ) ﬂY) ||fz|| 3
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Exemplo 6 — Solucdo

Distancia

_axo 4 byg +czo+d| 6]

d(P,~) = =1_9
( 7fY) ||ii|| 3
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