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WNIT VECTORS
-t BERENELNY <= [3]

° unit wehy in the divection of V=qa, v):
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MAGNITUDE AND DIRECTION

° Maquitude of v = AT + bJ +¢

Jesavrace = vl = /59
* diveckion cosints of ¥

(l"l ’v lVl > (cosok, cos o, Cosy )

tAV\Q\(, V makts W/ axes

K :

A = (%) X - AXis

B = (;:—) V-aXis

Ytz (-,i—) Z-AXiS
COLLINEAR

RV 0*?""‘9’)\ re k s collineay o
A = A
X(al+bl4ck) = oxi +bx) + cxk

L SCALAR MULTIPLICATION
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VECGTORS | el

ADDING VECTORS

.\\\ - - -
% a0 ™ X+y=2
\ * \’

/A (a,0) * (c,d) = (a+c, p¥d)
%
PARALLEL
o vectivs ave pavalltl if their unit veckos ave pavalle]
W=y

° ov if theve iS A Stalav S Z0 suth that
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A= s b

o dimension : # of ntvies
o component: caun individual nfry

VELTOZ BETWEEN POINTS

[ PR
|P/ +|P = =
V.= (; Mip~ Xfmi) 1 yﬁP = ‘/-{-q,)

(Rt , it )

STANDARD P0S|TION
(a1 b) ° & Yt W oits il @ e origin
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MATRICES , a.12.33

ADDING AND SUBTEACTING

° fAdding matvices
[a, \a,] +[o\,_ bz] : [0&,-«-0\2 b,+b2]
. 0 Ch THa Ty ¥Cqy AL
o Subtvacting matvices:
[ nhle (o] (S
o CANNDT add/subtvact Wadvices “ dierent dimensions'

MULTIPLYING

o Multilying matvices by Serlavs :
% [0« b ] AX Vx]
¢C 4 ex-T A%
o Multiplying matvices :
A by ] [ A, 7{] (@ (a2 (o) [(anlb)+ (o dy)
¢y 4,) Cal|As @+ a ey c.](b,w(o\. Kd)

o Multiplying matvices W/ dillerent dimansions:

S only wovks if # of X columms = # oF V5 rows!

© vdor Mabeys'! XV # Y-X r
Ip\.,

Lasa] (i‘,\fﬂ
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= [% dot product 7% Aok produck
%% dok ?yodu(,l' %% dot Woduwl’

DoT PRODULT

(a, b, ¢.]-[2; by &3] = (@@ *(b) (b + (£)(Co)



mATRICES ann

DETERM\NANTS
o dehvvviniant of 2*2 matvix: dek [waseix]

(.-( J ’Q)Za):-(@ = !W\m‘\'ﬁx

¢ dekowninant of 3¥3 matviv:

(@)D +(bXFXG) + (e XA
= (X)) - (aXFIW) = (kXA X(i)

Xn Ya
X" 2\, Xp ‘Ib

GEOMETRY 0F THE DETERMINANT

- VA 20\ i
‘lb 2\>

for Wectors La,b> and Le, d>:

G, QKA of the pavalltlogram
between temn s

/?d/ = ad - pc




2D ano 3D

Zeal namber: a vawbor W A (possibly infinite) decimal vep.

§:R = R fanchion et maps A veal numper fo & veal number

-~ 2D 2D

° IKZ'. Sttt of Al oydtvea e IR3: st of all ovdeved

Pawvs of real wpmbers frips of wal nuwmbers
oi{x.9) ° (x,y,2)
* dvaws a cuvve ° drawe A sUvface

o
PLANES
.S

(x,y)-vlmwe: 2=0 € PGHT
(X.2)-plant: y=0 HAND
(y,2)- plane: x =0 Oy RULE

DISTANCE FORMULA

R/ (x-a)* + (y-by

R®: Vv (x-ay + (y-bY + (2-c ¥

ar:—\/ (x, -ml)l *+ (X-L'Az\l g L3 (X”“AM)Z

CIRCLES ¢ SPHERES

R*: ¢% = (X-)" > (y-b)*

R23: ¢t = (X-a)* + (y-bY*+ (2-C Y
n

B vt = Sheuery

1 s

o lopk Similar b the distange formnla
L set of pinte v away from the conter
0 CMW@ (K,b)l (A,blc)l (c“(_z_,.cu)



LINES anp PLANES - 2T

LINES

(x,¥, 2) = (point) + ¢ (divection veetiv )

ex. ! rS
*v,2) =< : ) = é(—z ) divection -
b 3 3 \/\euh\f
Ll et nt
Nizp = 2t ] pavametyic i
2= 3+3¢4
DI RECTION VECTORS
Rz (&, b, e>+07= (X,y, 2 T
- X A pr X-
e =Y =(8) 2 (i ?

PLANES

(x,V,2) = (pant) + E(vectowr) + S (veetor)

F vy a6 (R ) e

Wa ZTHE=S
y = -2 +2¢ Paveametric
2 =

| +3F +4g Prin

o A (wve (witor-valued function , MAPS A ta] numpen-

o a wetor) lies om the suvfat (Aclined implicity ) if:

1) break tHhe cwnve info coumZongints
) substitute X—Compvlgyffs for X5, ctc.
2 il e, Ut wolas, it's true !
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DOT PROPUCT

s b, T vedtoy s Vichov = auvnbey
6.4 .10, = Z A,b; B
: . i)
N
i bh :}O\\b‘ +0\1b1+___+0\y\V“

LAW OF COSINES

\’c ¢tz "+ b* - Zab cos (8D

7
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Witw Vveutovs :

= /\V-a : l
W =
0 \ \F AT D,

-‘7 - = -_, - - -
vVey +wew 2V N
i R B 0 L 3ERE 5 A

i

EC”—'( fv,',";, ﬂ

° two vewtovs ave ovtnogonal o thtiv dot prduct is 0

L'>9=7':/z =90°




PROJE(CTION

SCALAR COMPONENTS

scol 5 (V) : lenoth of v in the direction of &

L =| 9] cos o)
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PROJECTIONS

Proj = (V) o projevtion oF v onto

y‘ Vv\o\O’y\i‘h/\al(, * direction
1
14 G - g '-)W z
e g R T O NAR T
(et S Cloy UL | |
seanl g (9 wak vector of W
w - L=l
W *w

ORTHOGONAL DECOMPOSITION

.\7 in fevrms &AM

v o= proyg (U) + (V -y (v))
N ~
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CROSS PRODUCT

s only exists i B (i
° onlonlattd wsing me o\f;!‘ovm‘v\ow\’r
= vectoy * Veghoy = vector !

St LYo, T, > % <Xb Yo, Zb>

7 () FE] :
:’)"Tl%]// i—zbj_‘ IXb 2: r‘/xb ‘\/,:lk

° e cvuss proquet is anticommptative

— =

A*b = -bxa

ORTHOGONAL
o 4he vgitor ™ % b s ov’rhoﬂo +o both & and 't;)
+p
KRESSER RULE

hawd towavds o
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GEOMETRY
o Lagrange’s ldentity :
&b = [&[*[B[*- (R B
> USiNg Lagrange’s and the 9eometvic inferpretafion of te
dot product:
([ZxE] = &l(B] sinco))

o o« b( also computes the area of the pavallclogram spppned
by A avd b -

& :L@”",? K axb =0 if and only if
15 % 6=0 or = TC
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ANGRLES
UNIT CIRLLE



DISTANCES

BETWEEN PpOINT & (LIME
ZC+) $ Zi + £ U
< -

% \

L &

distinee = [E-i/ Sin(e)

:g[ﬁ’-iz’)x v )
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CIALLES &€ ELuIPsES

° QLN fwo orthogovial wigit vectors b and ¥
and  any oHaer yector B

clecte
Py =[P+ s+ Vsin(ey T |

o yading v
o centered @ fip of -
o in e plant of A and %

ELLIPSE
gy = IF + OL'(,OS(.,,)-(’A\ + b-Sin(+ - '\7‘]
° A and b ave simi-wpyor and

Seumi - ML NOY  AXES
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