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10.2 Vectors

Vector names:

‘V bold print
—_— —
v VvV

"}

#231

component form: shows the components of the

vector (Ax and Ay) from standard position
(sometimes called the postion vector)

(xl,)ﬁ) tail <(x2 _xl)v(yz —N )>
(ngyz) head <Ax, Ay)

Magnitude: length of the vector (use distance formula

‘u‘ ~——e magnitude of vector u

Zero vector: has 0 length and no direction
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Operations with Vectors #232

vector addition and subtraction:add or subtract the
components

scalars: distribute to both the x and y components

Example: g =(1,4) v=(-4,5)

3v=_-12, |5> 2u—3v:<?ﬁ;¥;>

u+v=_-> 9>
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Unit Vector:vector with magnitude of 1 #231a

to change to a unit vector i
in the direction of u: ‘u‘

direction vector

Standard Unit Vectors: j = <15 O> J= <0, 1>

1 vectors can be written using a linear combination
f the standard unit vectors

:<a,b> v=ai+bj

(A, 4y)
direction: 0
dhita
Find the magnitude and direction ofv: - <5, 4>
{ \( s 4y Q
‘La/\ _— :' i
Write a unit vector forv: (0 YT ~ad

<Fﬁ> m j

Find the component form of the vector with magnitude 5 and
direction 200e.

VvV = <3(/Lj >
s = X <\r(058/f’>‘iﬂ®>
s

'S (os 260, S 560>

\(—_\1’(058 < 4{,\;‘3\%“‘) ~"9[0\>
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A ship is heading 20 west of south at 15mph. A
current is flowing southeast at 3 mph. Find the new
speed and direction of the ship.

f x S:= |5cos250°, 15 stSD>
2 o T ) . i
C=d>w@s?IS", 3 3N 31s>
-ys:
25D 315°

—1o <—3.oo%‘?,-lb'2“"°‘>

W\as- = 1b-y92¥
c‘l\u'rd',i)r\: EO,\" <‘—| (,.2 ((ﬂ)f>: \,38953

- 2, 00%17 .,'._’h’

. 52%
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Vectors and Calculus

r(t)=(x(¢), y(¢)) is the position vector at any time .
w()=(x'(¢), y'(¢)) s the velocity vector at any time .

a(t)=(x"(t), y"(¢)) is the acceleration vector at any time 7.

2 2
speed is: |v(1)| = (@j +(@J or the magnitude of the
dt dt velocity vector

[/
direction vector. — Or <x y> or Zi+2j
u| o el Tl

2 2
distance traveled: [ (@j +[Qj dt
Ja \I\ dt dt

final position:( X, b@ Y, + jbdyj

Given the position vector, find the veloo{t/y vector, aogelération
vector, spegd, and the direction vector.

r(t) = <gt3 +1, 452> Drrdiion akor
ot otT

vit)=LE gk <WS+DL+@—Z
o) <ok, w>

spud s { (LE) " (30

March 17, 2015
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A particle moves in the xy-plane so that at any time ¢, the
position of the particle is given by

x(t) =28 152 + 361 + 5, y(z):t3 —3¢% +1, where 1 >0.

For what value(s) of ¢ is the particle at rest?
K = <Zf3—/562+3u%+5/ L7234 >
V) =Lk a0t +3b, 3£ T-LE >
LEt“304 4360 3L Ltzo
Lt=st+b)=0 \ 3t(E&2)=0

L (e-2)k-2)=0 [ t=0,2
'ELZ/B

‘{:2- b,z(_au&fb \/G—):O %r
\DDM\ X‘iu_x

A particle moves in thexy-plane in such a way that its
velocity vector is <3,2 —4, 88 + 5> _

If the position vector a, —4), find the position of the

particle at @ Find the distance the particle moves fror@

,D.'S%”(L - § - 2 31—_2(
g @(9+@{5Ai
pebiont  F t \g @F—%}AJ: ,‘Lﬁégﬁ%’%)ctt

(4 2’*\\\; (e Sf/k
’J[

J
—\ _d+7F

b | 55
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