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Get out old books! Or a notebook to write on :)
pg H47

@Conient Standards
N.VM5a R al iplicati ical
Vectors I e
component-wise,

NVYM.11 Multiply & vector .., by a matrix of suitable
dimension ta produce anather vector

Also N.VM.1-4, N.VM.5b, N.VM.12
Objective To use basic vector operations and the dot product
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Essential Understanding A vector is a mathematical object that has both

magnitude (size) and direction. Vl d eo pg H 4 7

m ®
Key Concept Vectors in Two Dimensions |

A vector has magnitude and direction. You can describe a vector
as a directed line segment with initial and terminal points.

Two such segments with the same magnitude and direction
represent the same vector.

v = P_(;where P=(1,1)and Q@ = (3,4) and
v = RS where R = (—1,2)and § = (1,5)
represent the same vector, \\ \l “

A vector has both magnitude and direction. You often use an arrow to represent a vector.
‘The magnitude of a vector v is the length of the arrow. You can denote itas |v|. You

show the direction of the vector by the initial point and the terminal point of the arrow.
CE— ———
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The magnitude is the le ng th
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Component Form
From origin (Initial Point)
Terminal Point written as <x,y>
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Launch —e —e Practice —e Self Assessment yl

olklAe
i ) i
Representing a Vector pg H‘ 6 O 8.35)
&

What is the component form of the vector v = -P_Q. shown here?

<77, 37>

PHA48
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20 ET R B Representing a Vector
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What is the component form of the vector v = P@Q shown here?

For component form, the initial
point must be at the origin. You
need to move it 1 unit left and
2 units down.

You must move the terminal
point in the same way.

The new terminal point is the
component form.

(1-1,2-2)=(0,0
8-1,5-2)=(7,3
v={(73
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@ Got It? Got it pg H48

What are the component forms of the two
vectors shown here?

1 | s, s)
et <3,4>
¥

® X
2

—4¢-0 2
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womsww pg HA8 V)

Rotate the vectofw = (3, =2) bl 90° What is the component form of the
resulting vector?

o

42,37 . 4 .
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Rotate the vector v = (-3, 5) by 270°. What is the component form of the resulting vector?

S| e vl s o

[
v wl sl vl o
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6 |5 |4 -3‘

b. Reasoning What other matrix transformations can you apply to vectors

in matrix form?

PH49
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You can use real number operations to define operations involving vectors. p g H 4 9

w Properties Operations With Vectors “'[

Given v = (1, V), W = (1w, wy)
and any real number k:

Note that
vew = (0 + oy, t ) wd+ v=w=v
A - . = e |
vew= (o -y, - wy) and (v — w) +w = v.
kv = (kvy, kvy)

To find magnitude: Put in component form and

use Pythagorean Theorem to find length.
The position of a vector is not important. For this reason, a vector v in standard position
has initial point (0, 0) and is completely determined by its terminal point (a, b). You can
represent v in component form as {a, b). Use the Pythagorean theorem to find the
magnitude of v, |v| = Va? + b2

PH49
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0“% pg 1 ; \
Adding and Subtracting Vectors \RQ =0

GRIDDED RESPONSE Lety=(~2,3) andy= (5, =2) Whatis‘m‘.roundedtoﬂleneargst

hundredth? Video
S, DD ° . |
3= }1-\-\ =C
<3, >)] —fF—"\25
' q { (=&,
— Q’

PH49
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pg H49
oL . S F
SOITTIEID ing and subtracting Vectors ARQ LG

GRIDDED RESPONSE Letu=(-2,3)andv= (5, -2). Whatis|u+v}_.roundedtothenearest
hundredth?

To find u + v, use the tip-to-tail method.

Given v =(v,, v,) and w=(w,, w,), the vector sum v + W= {v,+w;, vo+w,).
Graphically, this is the same as placing the tail of w at the tip of v.

The resultant vector v + w, drawn from the tail of v to the tip of w, has the
component form{v,+w,, v,+w,).

PH49
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LA
0L Adding and Subtracting Vectors

AR LG

GRIDDED RESPONSE Letu=(-2,3)andv= (5, -2). Whatis|u+v|,r0undedwthenearest

hundredth?

To find u + v, use the tip-to-tail method.

Step 1 Drawu=(-2, 3) in standard position.

Step 2 At the tip of u, draw v = {5, —2) from (-2, 3) to (3, 1).

Step 3 Draw u + v to have the initial point of u and the terminal
point of v.

Step 4 Express u + vin component form. u+v=(3,1)

step5 Find Ju++| lu+v]= &7+ T = V10 = 316

LAl

™ W
1 i~ !
~
-

u I
u+y

-2 |0 | 2 | 4x

PH49
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& cot i pg H49 \ERQ O
Letu= (Wﬂ Whatislu— v|,r0undedtothe nearest hundredth?
< y S 3

. 6 91-"7
u-vV <-2-5,342 > - _C1
ST e

123456
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Scalar multiplication of a vector by a positive number (other than 1) changes only
the magnitude. Multiplication by a negative number (other than —1) changes the
magnitude and reverses the direction of the vector.

pg H49-50

1 oLl
m A
Scalar ltplcaton AR LG

For va( 1,-2) and w = (2, 3), what is the graph of the following vectors?
[ vand 3v

<% -Bhown on next slide...

PH49-50
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Omrey® cumiviasm pgH50 AW L&

Forv= (1, -2) and w = (2, 3), what is the graph of the following vectors?

() vand3v
v = 3(1, -2) Y]
= (3(1),3(-2)
= (3, —6) *

2
-4
-6

PH50
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Scalar Multiplication 09 H50 A ‘E1 @ 2

For v =({1,~2) and w‘l(:& 3) what is the graph of the following vectors?
() wand-2w l-Y, =2 )
Shown on next slide

>y
«

PH50
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ol == p
Problem4 Scalar Multiplication P9 H50 A !‘ @ 2 Q

For v = (1, -2) and w = (2, 3), what is the graph of the following vectors?

() wand-2w
—2w =—2(2 3) | 4
= (-2(2),-2(3) - W
o 3 2 [/]o] 3
—2w
—4
—6

PH50
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a Got It? 4. Given u ?g(-—’ 4), what are the graphs of the following vectors?

a. —u

Vs

<2;%>

b.l

s

<-1,27

PH50
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Ifv = {1y, vy) andw = (w,, w,), the dot product v + w is v w, + vyws.
If v - w = 0, the two vectors are normal, or perpendicular, to each other.

| Ou:,f — |
Problems Finding Dot Products Pg H50 )R 20

1 T . al? ¢L i
Are thf'fo owing \eﬁrs normal’ _%.5 ," =~
m t=(2.’5)‘u= 7, 3) B V=(10‘-4), “'=<2‘ 5)

2-74 -6- 3 0.2 + <
5Y))

G+ (-19) W *C

== - D PH50
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Got it pg H50

0 Got If? 5. Are the following vectors normal?

a. (~2,6), (-9, —18) b. <3';» |

-q0 \3('% - 2

PH50
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