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5 �7698;:=<�>�?A@ B�CEDGF7HI>�JLK�MN>AOQPRFSHI>�PAT�MAUVUWK�?YXZMNF\[(MN]^U
HI>AO�HI>AO�HI]�HI<V_(H`HI<�8,D^abHAcdK�PR]�HIFeJ�f,X3B�CED�ghHI@iP
FSHI>�PAT�MAUVUj[(MN]^U�MAD�MN]e?YUZK�PA@;PAT�kl<�fmDnHI>AO�HI]�@;H.UZo=Uqp
P�r

P (−3, 0, 4), Q(4, 1, 2), R(0, 0, 0)
J _sr

P (−2, 3, 1), Q(0, 5, 2), R(−4, 1, 0)t �Su9PYU*?YXZMN:=:ICED9FSHI>vPA]�]�PYD�Pv<�fmDE]�PYDwPA:xHI>AO�HI]�@;H.UZo=Uzy2H.{E[�@,8;|I8mU}oI<~8,F7[�@;8,|I8,U�oI<}]�MAXZF�?A@3r*J�PAFSHI@,O�?YUZFSHI>AO
PA:

A(1, 5, 2)
[(MN]^U�MN]�oI<j[�?YXZK�C�:IPAFSMN<�P

7x − y + 3z = 0
HI>AO�HI]�@,H=UZ�e<�fmD!DYPA@�p

� ��y��e�VrL�vT�MAU�U�D�o=Ui[sMN]�Uq�
A(2, 1,−3)

oI<
B(−1, 0, 1) �~� X3B�CEDSghHI@sPA]�]�PYD�PW<�f,D!]�PYDSPA:�H�{E[�@;8,|I8,U�y2F�P"B�T8;Fl[�@;8;|=8,U=r�HI>AO�HI]�@;H.UZo=UqJxPAFSHI@mOE8mD�?YU�FSHI>AOGPA:`PAT�MAUVU�[sMN]�UZMAD�MN]QoI<W[�?YXZK^C�:qPAFSMN<
P

v = (3,−2, 0)� H=D�UZMAX�X*PA@2p

}� � X3B�CED�ghHI@}PA:�HI>AO�H=]�HI<�H=D�H.{E[�@,8;|I8mUWy3[�PYX*PAFSo=UZH.XZHI<.rdoI<v8;F7[�@,8;|I8mU�y2]�HIF�[�PYX*PAFSo=UZH.XZHI<.rdHI>AO�HI]�@,H=UZo=UIp

P�r�y��e�Vr���UZFSHI>AO`PA:
A(−2, 5, 1)

[(MN]^U�MN]eoI<v[�?YX�K�C�:qPAF7MN<�PA:
a = (−1, 2, 3) � H=D!UZMAXVX*PA@ �_sr`��UZFSHI>AOnP

P (3, 1, 2)
oI<

Q(−1, 1, 3)
[(MN]^U�MN] �|�r�y��e�Vr���?YXZK^C�:qPAFSMN<vP

j = (0, 1, 0) � H=D!UZMAXVX*PA@�J�oI<v?YUZFSH=>AOnPA: A(5, 1, 4)
[sMN]�UZMN] �T(r`��?YXZK^C�:qPAFSMN<jP

3x + y − z + 1 = 0
o=<�PA:

x + y + z = 0
HI>AO�HI]�@,H=UZ�n<�f,D�DAPA@2JEoI<�FSH=U�<�:I8sPA:

yzUZH=]�>NHI@,O!<�f,D�MAUvP
P (0, 4, 1)

[(MN]^UV_�PA] �� �Su9PYU*?YXZMN:=:ICED`FSHI>7Pl<�fmD`oI<�PA:�HI>AO�HI]�HI<jD��N:I�N<j[(MN]^UhBZ?YUqJ�K�P � PA]e8;@mO�HI] �P�r
e : x = 3 − t, y = 2 − t, z = 3 − t

J
S : −2x + y + 3z − 3 = 0_sr

e : x + 2 = y − 3 =
z + 1

3

J
S : x + 2y − z + 2 = 0

� �S��@;@;PY[�f,UZ<VCED�FSH=>GPA:RHI>AO�HI]�HI<VH=D�D��N@;|=<��N]��N<SK�HI@mOE:IH=U�o=U�y�PA:IMN]�MN<Icv[�?YXZK�C�:IPAFSMN<IJ�T�HR]�HIF PA:IMN]�MN<=c
FSH=U�<�:I �cEDE8mUZo=XZ !rZpxu9P0FSH=UZ<V:I !H=D(J�PAT"B�CED�FSHI>lPlFSH=U�<�:IoI<V[(MN]^UhB�CEDAPYU �

e : x = 3 + 4t, y = 2t, z = −1 − 2t
c

f : x − 2 = z + 1, y = 2
c

g :
x + 1

2
= y + 2 = 1 − z

c
h : x = 2 + t, y = −1, z = 1 + t �¡ ��y��e�Vrx�jT"B�CED`FSHI>
PA]�]�PYD`P
<�fmDE]�PYD�PA:9HI>AO�H=]�@;H=UZo.UqJ�PAFSHI@mOE8,D7?YUZFSH=>AOSPA:

A(1, 2, 3)
o=<

B(−1, 0, 1)[sMN]�UZMAD�MN]¢J�oI<j[�?YXZK�C�:IPAFSMN<�PA:
x = 1, y = 2 − t, z = 4 + t

HI>AO�HI]�HI<V<�HI@ �£ ��¤�¥ED!XZ�N:I:=¥ED�PA:
A(2,−1, 3)

[sMN]�UZMAUWPA:
x = 3t, y = 5t − 7, z = 2t + 2

HI>AO�H=]�@;H=U�X�HI]�T�<�:IH=X��
eHI>AO�HI]�H=<VXZHApd�vT"B�CED�FSHI>lPA:

A
[sMN]�UvUZ? � MN@,<Z?A>�?YUvPA: e

H=>AO�HI]�HI<VUZ N@2p
¦ ��y��e�Vr�¤�¥ED!XZ�N:I:=¥ED�PA:

A(−4, 9,−5)
[(MN]^UZMAU§PA:

S : 3x − 4y + z = −1
<�f,D�X*Pno=<�PAT"B�CED�FSHI>�P

[sMN]�UvoI<�P0<�f,D`U*? � MN@;<Z?A>�?YUIp
5!¨ ��y��e�VrL�vT"B�CED7FSHI>�PA]�]�PYDSPA:�HI>AO�HI]�H=<�]�H=D�PA:�HI>AO�HI]�@;H.U�XZHI]�T�<�:=H=XZo=UqJ�PAF7HI@,Ol?YUZFSH=>AO0P

P (−1, 2,−3)[sMN]�UZMN]¢J9FSH=X� N@;HI>NHI<�PA:
a = [6,−2,−3] � H=D�UZMAX�X*PEJ�o=<�FSH=U�<�:I8wPA: x − 1

3
=

y + 1

2
=

3 − z

5HI>AO�HI]�@,H=U�XZH=]�T�<�:IH=XZ�RH=>AO�HI]�HI<VUqp
5�5 ��y��e�Vr � X3B�CED�ghHI@�PA]�]�PYD©PA:RH=>AO�HI]�HI<�]�H=DªPA:RH=>AO�HI]�@;H=UVXZHI]�T�<�:IH.XZo=U�y2K�P � PA]«8,@,O�HI]©HI>AO�H=]�HI<.r*J¬PAFSHI@,O

FSH=X� N@;HI>NHI<9P
2x + 4y − z + 5 = 0

HI>AO�H=]�@;H=UZ��<�fmD!X*P�oI<9FSH=U�<�:I8­PSD�� � H=U�D�HI:I nHI>AO�HI]�@,H=U�XZH=]�T�<�:IH=XZ�HI>AO�HI]�H=<�H=D�H=Uq�
e :

x

2
= −y = z, f :

x − 2

3
=

y − 1

5
=

z

3
.

5�t ��y��e�Vr�u9PYUZ?YXZMN:I:ICED§FSHI>9P
P (−2, 3, 7)

[(MN]^U­U*? � MN@;<�?A>�?YU�PA: e :
x − 1

3
= 2−y, z = 2

HI>AO�HI]�H=<VUZ N@�p
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� � −−→
AB = (−3,−1, 4)

oI<
v = (3,−2, 0)

[�?YXZK^C�:qPAFSMN<�P <�fmD!DYPA@ ��� :IH=D�_s N@�DE8,ghHbB�HI:IK�H.UZ  P«<�f,D
[�PYX*PAFSo.UZH=XZHI<Ry2H.{E[�@,8;|I8mU=r
HI>AO�H=]�@;H=UZHY�

(x, y, z) = (−1, 0, 1) + t(−3,−1, 4) + s(3,−2, 0)
J � PA>AOD�MNF7[(MN]�HI]�<�H=D�XZHw_(MN]^U � P

x = −1 −3t +3s

y = −t −2s

z = 1 +4t

.

−−→
AB×v = (8, 12, 9)

]�MAXZFS?A@ � H=D�UZMAX*P�P�<�fmDE]�PYDsJ�oI<LPv<�f,Dw8;Fl[�@;8;|=8,U}HI>AO�HI]�@,H=UZHA� 8x+12y+9z−1 = 0 �

}� P�r

x = −2 − t, y = 5 + 2t, z = 1 + 3t
PA:WH.{![�@;8;|=8,UqJ −x − 2 =

y − 5

2
=

z − 1

3

PA:W8,F7[�@;8,|I8,U
HI>AO�H=]�@;H=U�X�HI]�T�<�:IH=X �|�r
x = 5, y = 1 + t, z = 4

PA:`H.{E[�@,8;|I8mUqJ
x = 5, z = 4

PA:`8;Fl[�@;8;|=8,Uny�[�PYXZPAFSo=UZH=X�FSHI]�UZHI<.r
HI>AO�H=]�@;H=U�X�HI]�T�<�:IH=X �

¡ �S��:jHI>AO�HI]�HI<d8,X*?A]�O � H=D�UZMAX*P v = (0,−1, 1)
J�P9D�H=X�HI<�H=U�U�<�f,D
]�MAX�F�?A@ � H=D�UZMAX*P v× −−→

BA = (0,−1, 1)×
(2, 2, 2) = (−4, 2, 2)

J � PA>AO�PYDA?YX�P � HI@;H�[�?YXZK�C�:IPAFSMN< (2,−1,−1) � � <�f,D�HI>AO�HI]�@,H=UZH
2(x + 1) −

y − (z − 1) = 0
J�PA:IPA:

2x − y − z + 3 = 0 �¦ �S��:
A
a�_skN@

S
a�XZH�_sM�|I<Z?YUZMAUVUzFSH=X� N@;HI>NHI<dHI>AO�HI]�HI<

e : x = −4+3t, y = 9− 4t, z = −5+ t
J!H=]�]�H=D

FSH=U�<�:IoI<V[(MN]^UhBZPnPS<Vf,D!DYPA@�P
t = 2

[�PYX*PAFSo=U�H=XZo=X�U�o=DE]�oI@ � PA]¢J M(2, 1,−3)
J�PA:

A
UZ¥ED��AX�D�o=[(H§[sH=T�8;>

A′(8,−7,−1) �
�?A<VD�o=[�[��d� <�f,D�H=>AO�[sMN]�U3BZP
P (0, 0,−1)

J^oI< −−→
MA

P −→
PA � H=UZ¥�@;H.U � H=D!U�MAX*P
P
<Vf,D`]�MAXZF�?A@ � H=D�a

UZMAX*?YXZPEJ�PA:qPA: −−→
MA = (−6, 8,−2)

J�PAFS8m_s N@
M(2, 1,−3)

J�oI<
A′(8,−7,−1) �

d(A, S) = d(A, M) = 2
√

26 � � [(MN]^U0oI<
Pe<Vf,D�U*? � MN@;<�?A>�?YUWPA: |ax0 + by0 + cz0 + d|
|(a, b, c)| =

|3 · (−4) − 4 · 9 + 1 · (−5) + 1|
|(3,−4, 1)| =

52√
26

= 2
√

26
D�o=[�@;H.U�UZHI@�8;<�DE8,<�:q?AFSMN@,K�PYU3B�CED �

5!¨ ��� D�H=X�HI<�H=U�U
e
HI>AO�HI]�HI<zX*P"BVU*P � PA]`P P

a ]�?YUZFSHI]� �J
a
]�MAXZF�?A@ � H=D!U�MAX�� S

<�fmD�MN]¢�
6x−2y−3z +1 =

0 ��� >AO P�FSH=>�PAT�MAU�U0HI>AO�HI]�HI<VUS|I<ZPYD�P�<�f,D!]�PYD oI<SPA]�]�PYD�PA:�HI>AO�H=]�HI<�]�H=D�P�FSH=UZ<V:IoI<V[(MN]^U3BZ?Y_�PA]
FSH=U�<�:IK�H=UZ8 � � F7HI>�PAT�MAU�U�H=>AO�HI]�HI<�[�PYX*PAFSo.UZH=XZHI<VHI]RghHI@;fmX � PE� f : x = 1 + 3t, y = −1 + 2t, z =
3 − 5t

J�oI<nPA:
S
ab<�H=@ � H=U�U`FSH.UZ<�:IoI< [sMN]�U3BZP M(1,−1, 3) � �

P
a ]ªo=<

M
a HI] ?YU�FSHI]� 

e
HI>AO�HI]�HI<

HI>AO�HI]�@,H=U�XZH=]�T�<�:IH=XZHY�
x = −1 + 2t, y = 2 − 3t, z = −3 + 6t �5�5 ����D�H=X�HI<�H=U�U

g
HI>AO�HI]�HI<�8,X*?Y]^O � H=D!UZMAXZP�PA:zPAT�MAUVU~<�fmDw]�MAXZF�?A@ � H.D!UZMAX*PE� v = (2, 4,−1) ��� H=X�HI<�]�8�D�H=@;@^PD�o=UjHI>AO�HI]�H=<�HI]�H=>AO�abH=>AOS[sMN]�UZMAUqJ�PAFSH=@,O�H=D�H=Uz�N<�<�:IH=D��AU�  � H=D�UZMAX�HI:I:=HI@¢[�?YXZK�C�:IPAFSMN< � e

UZH.UZ<�:I N@,HI>NHI<
[sMN]�U3BZP

P (2t,−t, t)
J
f
UZH=U�<�:I N@;H=>NHI<�[sMN]�U3BZP

Q(2 + 3s, 1 + 5s, 3s)
PA@ PYD�� � −−→PQ = (2 + 3s− 2t, 1 +

5s + t, 3s− t)
JEoI<jP −−→

PQ× v = (−1− 17s + 3t, 2 + 9s− 4t, 6 + 2s− 10t)
D�HI@,@�JEK�MN>AO

0
@;HI>AO�HI] �

� : t = 25

41

o=<
s = 2

41

[�PYX*PAF7o=UZH=XZo.X�UZo=D�H=D!]�oI@�FSHI> � PA@;kN<�C�@2J�PA:qPA: P ( 50

41
,− 25

41
, 25

41
)
o=<

Q( 88

41
, 51

41
, 6

41
)P
FSH=UZ<�:=oI<V[sMN]�UZMAD(J�oI<�P

g
H=>AO�HI]�HI<jHI>AO�HI]�@;H.U�XZHI]�T�<�:=H=XZH

x = 50

41
+ 2t, y = − 25

41
+ 4t, z = 25

41
− t �5�t �

e
[�PYX*PAFSo.UZH=XZHI<VHI]¢�

x = 1 + 3t, y = 2 − t, z = 2
J�8mX*?A]�O � H=D�UZMAX*P v = (3,−1, 0)

J�HI>AO�[sMN]�U3BZP
[sH=T�8;>

A(1, 2, 2) � ��[(MN]^U~oI<­PA:�H=>AO�HI]�HI<~U*? � MN@;<�?A>�?YU�F7HI>ADAPY[�B�CED§PA: |
−→
AP × v|

|v| =
|(5, 15, 0)|
|(3,−1, 0)| = 5D�o=[�@,H=U�_s N@ �


