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VECTORS
(lines & planes)



VECTORS

Geometrical point of view: Algebraic point of view:
magnitude + direction a = (aq,ay az) ordered
triple
Cl/v = ali + az_i + a3k
N
ay, J
[

{i, j, k}= orthonormal vectors



VECTORS

Geometrical point of view: Algebraic point of view:

a= (a1; ay, a3)

b = (bl' bZ! b3)

— !

a+ b = (a1 + bl' a, +b2, as +b3)

Vector addition: the head-to-tail method



VECTORS

Geometrical point of view: Algebraic point of view:

A A The coordinates of P

are

a the components
b - of its position vector
9,
a=np.v.(4) j
b=p.v.(B) 0 X

AB=b—a



PARALLEL VECTORS: vectors that have the same direction

u %
y Two vectors are parallel if they are

scalar multiples of one another:

w D
/ E E.G. u= av

FOR SOME SCALAR «a



EQUATION OF A LINE

A straight line can be specified by
* two points it passes through, OR

* one point it passes through AND a given direction

OUR OBJECTIVE:

Find various ways to express the equation of a line (in 3D)



ASIDE: 2D stuff

y 4 y 4
> ®
0 X 0
(X0, Y0)
y = mx Yy — Yo = m(x — Xp)

SLOPE



ASIDE: 2D stuff

Yy — Yo =m(x — xp)

AB = CD = EF

any vector parallel
to the line



(L)

Line passing through
two given points



(L)

Line passing through

a given point A and having
the direction defined

by the vector d



GIVEN POINT Z /l\

N

A(xg, Yo, Zo)

d = (dli d2' d3)

GIVEN VECTOR
(“direction” vector)



(L)
GIVEN POINT 7 T

N

A(x0, Y0, Zop)

AP = Ad (A =real number)

GIVEN VECTOR \\|
(“direction” vector) | r=r, + Ad

|
|
|
I VECTOR FORM....
|
|



VECTOR r=xy72)
r=1r,+ Ad
FORM.... 0 ry = (xo;)’o»Zo)

@ d = (dy,d,, d3)

(X, YV, Z) — (xo; Yo ZO) + A(db dZ: d3)

(x,vy,2z) = (xog + Ad{,yo + Ad>, 2y + Ad3)

X = Xo+ Ad,
y = Yo + Ad;
Z = ZO +/1d3

PARAMETRIC FORM....



il

A(xg, Yo, Zo)

| OBS. Different values of |
. the parameter A generate |
' different points on the line |



-

y — Yo = Ad,

X = Xg+ Ad,
y = Yo + Ad;
Z = ZO +/1d3

PARAMETRIC FORM....

[x — xO — Adl

Z—ZO:Ad3

=

r=(xy,2z)

ro = (X0, Y0,Zo)

d = (dy,d;, d3)
[x_xO_

d4 B
Y—Yo _

= >
Z—ZO=A

SYMMETRIC FORM....



Line passing through
two given points

Z

(L)

DIRECTION VECTOR:

AB=b—-a
(this is our d)

i

r=ry+ A(b—a)



Line passing through

two given points (L) DIRECTION VECTOR:

AB=b—a
(this is our d)

i

r=rq+ A(b—a)

Z
/l\ B(xBIyBJZB)

A(XA' Ya, ZA)

a=p.v.(A) =xsi+ v+ zsk (Xp = X4, YB—Ya, Zp—2a)

b=p.v.(B)=xgi+ygj+zgk



EXAMPLES:
x+1 33—y Z

1. Given th ti fali
iven the equation of a line 5 c -

a). Find the coordinates of a particular point on the line
b). Is the vector 6i+18j+15k parallel to the line?
i

X1 _‘(3-3):,_-’_&_;7 X-(-1) _J)> _Z /

O\]Di\(nkj\r\m!’ (’11 3) O>

Vedor

G —_E; \, dir. (Q‘/G‘—5>
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2. Consider the line  ~—— =2 % 27
. Lonsiaer tne line 3 — 1 — A

Find the coordinates of three particular points on the line.

\\egg JV\\e YO\\FC\G‘WQ \C 'cOYTY\ X ] A= z) 4 _ Z 2 /k
> d

Y= b4 =) &mdmﬁﬁ,\sz/(ngb @431 hak 2- qﬂ)

epeyIC poln

2= 29N the line

%:O (X|\i)l%>:<\1q\l\

N= | - (»<;\j,2> = (4 ‘5)“2\

/\:D\" (Xp\m%) — (:}1 6,-*@) &——V SPG-&:/[‘ \/)an,'S
N

/\:3 <x‘j,%7: <|O,:/Z,-]O) On Q(jVOV) &


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian


Ciprian



3. Find the symmetric form equation of the line passing through
the points A(—1,3,2) and B(5,4,—3)

Arvador= b~ (549 - (132) = (6,1-5)

IYeA’f f

G& = (Al) 2 0’) \/Qd’of'
X—Xo _ \ﬁ_\ﬁo _ :Z_—‘:Zo
6\4 B Cst N (Ag

——

5 e ) 5 gy =5 %83 22

= ___—— —

\Whe A / -8
We can dlso choose (xog g — (5 ,3> - eZ = X/ Y4 243

<\W)OH\ thS. NE aCcePchxL)e QHSWQV-S>
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4. Find the parametric equation of the line passing through A(2,—3,7)

and parallel to the line - 4
x—2 y—=5 6-z [Xo,jo,—zo>
2 5 7
\ﬂo\S‘H”e
<ame Mr, Vﬁd'bri ><:-><o-l- 7\&4 X = 2+ Q\)\
(2.5 -7 Y=Yorrd T ly 250
Z:ZML"/\A?) Z = J—3FN

R Ve ZU\WQJ ansher
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5. Find the equation of the line joining the points A(2,3,4) and B(1, 4, —3)
and then determine the coordinates of its intersection point with
the xy-coordinate plane. ) . |
This is \norJer 7 fjejr FWW"“A—V’C QZ”
$ z e ) Hh
So\u}'\of\ S’\’vdj(@aﬂ on Sl
\J j&“ﬂa iﬂl@’SQc‘HOﬂ J)OEJ‘—}

(%;O)

0 y —>
> M= (L4~ @38)= (1,1,
x ,/' “~intersection point o= 9\ ,)\
(%;O) \3; '5:_ Y Z— Poramo IC |
Zz =N\ A of red line

— — — >\; 4
LoFA=0O => ~
Tolevsedion Po\lnAr : <£Z~ A:f )%Jr%i_, (ﬁ —>

<l§— ) }_7-5_] O> = —pﬂa‘ anS\wey
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A class test type question:

The two lines

. x=1_ 5 _ z+3 _5 Airecy\ior\: _g\__\: (g\i\’l\
(f’l) . 3 =) 2 = ) ’ W (LQ
. ox_ y+71 _z-5 odh il
L) 35775 =5 — %%ﬁn = 2= (51”61%)
are e al
5 4,2 d, N sealor muhplos of cach shher |
(a) @afallel \ @2>
e g rli: andled'—7 N © SUCUTMING |, o :
T orthogona
(d) ir*ute-rsc—:-t:tir1g;/_X 7 _f'\'i\ é—z — 7 E71/2.

(e) none of the above.

3 C}z— 2,|) ;2) (g) 9 3>
(2)(6) +( DP@A—(«Q)(@

5 _9—(_ 0> Lo
(i.e. lnes orthogona )
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EQUATION OF A PLANE

A plane can be defined either by

e Specifying three points it contains
(provided these points do not lie on a straight line)
* Specifying a point on the plane AND two directions in the plane

* Specifying a point on the plane AND the normal vector to the plane



A point + normal:




A point + normal:

AP =p.v.(P) —p.v.(A)=r—a

>jl> n-(r—a)=0

niﬁ = n-ﬁzo



A point + normal: n-(r—a)=0

n=(4-58,0C)
r=(x7y,2) > @ A(x —xy) + B(y —yy) + C(z—25) =0

a = (xg, Yo, Zo) J AR T T T

CARTESIAN EQUATION....




Three points:

BC=c—b
r z
\ AC=c—a
0 :_3_::’:'}: —————————————— a
y BC x AC 1L PLANE
g ),
X
(c—b) X (c—a)

the three points: A, B, C (r—a)- ((c ~b) x (c — a)) — 0

p.v. of the three points: a, b, c




EXAMPLES:
x—2 y+1 =z

3 4 1
Find the equation of the plane which is perpendicular to (d) and
intersects it at (2, -1, 0).

l\/e\n\\m A‘QC\‘\O . horma
(\ls{c V N \,;;\rorn QLD%QPQHQ > h (3}4)/l>

—

t . 10) me_
/ / [;zn ahe. - AX—\- %j+C/Z D = 3X{_[)J+Z;-D
/l

To (hnd D\)\Se %w\)f 2\~ O> oS 1n j‘x‘Q ?l‘”\Q 3(D~>+[] 1>+(C) DAE_)
Sf’\v\o\\\ﬁ\ Zh.?lane,::> \%)H— Q\\j + Z= &1

1. Let (d) be the line
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