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The equation we saw in 1-Die we double-up in 2-Dit

x-direction y-direction

a = const. (=0 ) ay = const (=7=9.82
Ves = Vy + a, t Vy = Vy. ta, t

Y = Y. + Vx; t + ? a, t
2

= Ye + 2a (x= X.)
V.Y $2 = Vyo2 + 2ay(? 5 ?.)



V e c t o r

? A vector is 2 mathematical  constuct (object)

t h a t  d e m o t e ,  m a g n i t u d e  a n d  d i r e c t i o n .

length = magnitude_ hea d

direction
- reference

l ine
t a i l shaft

@Vector Properties
? Equality: any necker pointing at the same far

away star, Porsessing the same length ame
equal.

à = b = c= d

? Addition graphically).
tail of b
head ofà

?  t a i l  o f  à
à th

? Commute à tb = b tà



? Scalar multiples of vecto

2 2

c?
Escala

= a vector in the direction of a
but scaled by "C" in length.

? negation

? Subtract ion

àto

-à pointo in opposite dileti
but has the length.

is theaddition it negated rector.
???= )

+  ? ? o r  =  a  t a

à - 5) = ã + (-5)

? /  +  / b  =

together:

à -b à th

à - b



perfam 2? - 35 t22 if

2à - 36 tze the resultant vector
C o m p o n e n t s  o f  a  v e c t o r :

?

? à  =  à x  + à-

. .  -  .

we pick (x, y) axii to bel so we can
de compose à into x-compendents (ax)
y - components (ay)



canonical vectors id i (unters) €

E X

2

Build an à vecter i f  we let
ã = 21 - 3j

- ]

? work backwards : decompose. -ã in to
horizontal and vertizal componento

- . - - -  -

25

à = 2.5 i + 2j

= < 2.5, 2> bra- Ret
notation

a x  =  2 . 5 1



Vector addition in bracket notatib
let ã = <2,-3> ? b= < 1, 27{ E= <-1,3>

Find 2ã -35 +22 = ?

? graphical additio

? bracket addition

2à = 2 <2, -3>
- 35 = -3 < 1, 27

Z ê= É <-1,3>

Zã -36 t} 2

= <4, -6 >
= <- 3, -6 >
= < - z , 3  >

= <4-3-2, -6 -6+3>

< 2 ,  - 2  >



/app/hom ? trigonometry

asing

a  c o s o

for vectr
à = < fall cos O, Mâll sinO>

when all = fax tay

l e t  à  =  2 ?  -  3 ]
t h o nal l  =J2'  + (-3)*

= 4+9
= 113

pythagorean rule (length)

( d i r e c t i n )
a

then tan 0 = OPP
a d j

b

w h a t  i s  t h e  d i r e c t i o n  o f
t a n O  c tan (4) -0

à  =  <  2 ,  - 3 > from the example abac

t a n  0  =  9 R - 3:  =  - =  -1 .5
adj I

A =  tan '  ( 1 .5  ) ?i

=-56. 3°



app/hon Application i
Tor 30

view

^ y
300lbs

F2
300lbs @ 40°N.FE

400ehs 2 0 °  s a f E

Q; what is the resultant face on the truck?

? graphicalh R

2

? components table

vector x- comport y compont
400 20° soft 400 Cos 20°=375.871-400 sin 20°= - 136.808

F2 300 40°N fE 300 cos 40°= 229.813 300 Si: 40º = 192.836

F2 250 30N.fh - 250 Cos 30º = - 216.506 250 si: 30°= 125.000

3 89.184 181.028
? component auswer: (runadi

R = 389.1841 + 181. 028]
rise = opp

? mag : 389.1842 + 181.0282 =

no d i r : O = tan- 1 181.028
? surveyer's answer : 389.184) =

R = 429.23 @ 24.9° North if East

4 2 9 . 2 3 lbs

24.9  ?  N. f  E


