The Dot Product Precalculus

Students will find the dot product, find the angle between two
vectors and determine if vectors are orthogonal.

tHhOVLdf voufind | Definition of Dot Product:
e ao

product?

vector.

is:

V'W = g4a, + b1b2

Example 1: Find the Dot Product.

v=<5,—-2> w=<-3,4>

a. vew 5(-3)¢(-2)(4): -23

b. wev (-3)(5)+ 4 (-2): -23

c. vev 5(s )+ (-2)(-2) = 29
v=<7, 4> w=<2,~1>

a. vew 7(2)+4(-():=mI0

b.wev 2(7)+ (-1)(4) : Mio

c. wow (2)(2) 4 (-1)(~1) : §

The dot product of two vectors results in a number, not a

If v=<a; by>and w =<a,, b,>, then the dot product




6.7 The Dot Product Precalculus

Students will find the dot product, find the angle between two
vectors and determine if vectors are orthogonal.

What are the
properties of
the dot
product?

How do you find
the sngle
between two
vectors?

Properties of the Dot Product

1. uev =veu

2. ue(v+w) =uev + uew
3. 0ev=0

4. vev = | |v][?

5. (cu)ev =c(uev) = ue(CV)

Finding the Angle between two Vectors

vew vew

lvllilwl

cos 0 = so 0= cosI(

lwllliwll

)

Example 2: Find the angle between the two vectors.

a. v=<3,2> w=<1,4

N-W=30)+2(4) = I 5 e >
= (0s™"

“V“=\}3‘+2":JH b-cos > Ve

W= {1744 2= 17 6 =42.3°

b.v=<4, 3> w=<1, 2>
Hvli= Y2432 -.\fz?-.s'
Jwll: J12#2% = & O 260




6.7 The Dot Product Precalculus

Students will find the dot product, find the angle between two
vectors and determine if vectors are orthogonal.

What are
orthogonal
vectors?

Determining if Vectors Are Parallel, Orthogonal or
Neither.

“orthogonal” means perpendicular
To determine if vectors are parallel, orthogonal or neither find the

angle between the two vectors.

0 Parallel, Orthogonal, or Neither
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Example 3: Determine if the vectors are Parallel, Orthogonal or

Neither.

a. v=<6,-3> w=«<1,2>

() +(2@)0 @ Cos [—5 )7 (o5 (2)
Wi =
= < © = 90° ocensjonal

b.v=<4,-3> w=<-8, 6> y
V- = ‘l(x)'*(?)[b)--so B~ (s [r /0
W= Jyzetay? = [3r =5
Wl [ > = (7m0 =70 6=18 pacalie],

Ofersite direthn,

-




6.7 The Dot Product Day 2 Precalculus
Students will find the projection of one vector onto another, express a

vector as the sum of two orthogonal vectors and compute work

Projection of a vector onto another vector
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Example 4. Find the vector projection of v onto w.

Nwll-yiy=e=  V-w: 2620
SN V=<2,4>w=<-2,6> R R
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6.7 The Dot Product Day 2 Precalculus

Students will find the projection of one vector onto another, express a

vector as the sum of two orthogonal vectors and compute work.

Example 4: Find the vector projection of v onto w.

v=<2,4>w=<-2,6>

The vector components of v




6.7 The Dot Product Day 2

Students will find the projection of one vector onto another, express a
vector as the sum of two orthogonal vectors and compute work

Precalculus

Example 5: Decompose v into vectors y¢ and vy, where v is parallel tow
ogonal to w.

Definition of Work

ot

Example 6: A child pulls a wagon anr;&level ground by exerting a force of@
pounds on the handle that makes 4 307 angle with the horizontal. How much
work is done pulling the wagon 150 feet?

o

E;X/.\/?f. NERIX (,05(30') - |50

:A59% 4. lbs.




Dot Product of Vectors Day 1
Find the dot product of u and v.
1. u={4,5) v=(-3,-7)

B UV=4(-3)+5(7) ="

2. u={2,-4) v={(-8,7)

Wv=2(-8)+(-4)(7) = -44

3. u={2,7 v={(5,-8)

U-V=(2)() e 7(-8) = -6

4, u=(5,2) v=(8,13)

UN=€s)(8)+2(13) = -/¢

Find the angle 6 between the vectors.
5. a. u={(4,-3)v=(1,5)
WV = Lg) i) e (-2)(s) = -n
Hu\- W =5
WVl e s 2 = V2l

g (; =\ 2 115500

6. au=(2,3) v=¢(3,5)
Wv= 2(-3)¢3(5):9

llu\\=Wrﬁ§
Vil Ty e 2= (37

8- (os! (L(%E;r)x (04.05°

Name: Date:

b. u=(2,-2) v=(3,3)

WVz 2(-3) ¢ (-2)(3)= -12
Huly- V22 +(-2Y = (%
Ivil=y(3)'43% = (17

8-Cos” (222 ) =I00°

b.u=(3,-3) v=(2,2V3)

UV:(-3)(2) +(-3) (207 Y2 ~6-06/3 2 -10.39

Null: (Eodelay = (72
ol 24 (2)?: 4

a- COS"(“'%j 4/05.



Dot Product Day 2 Name:

In exercises 1 -4, find the vector projection of u onto v. Fhea-write-u-as-a-sunof-two-orthosonal-veetors—one
;f‘ll‘l:iEl ‘E E“‘ 3

1. u=¢(38,3),v=¢(6,-2)

Ve lE)(U)+3(2) =42

42 .
PfDJ'v U= T <‘0,-2>
I vIf - o+ ) = @5

:‘“’

‘2
:<'.L3- '_z—'——>

/0 ) (o
2. u=3,-7,v =(-2,-6)
U-vs= 3(-2)*('73('0) =30 ?“Jv S A e -2 D)
Gmwyr &2
W= {2 () = (3o

306, , . _

/-1 -2
LT, 55
3. u=(8,6),v=(-9,-2)

Uv=pta)ruca)=-gf  Paju: 2./, o
I vll= [Carel2)> = J55 (ﬁ;)

:<'Zﬂ'; 17X's
¥< , &¢§
4, u=(-2,8),v =(9,-3)

v (-2)(a) ¢ §(-3)= -42 Vrmu — 4,3

Wl W : m

--4z L 29,-3S

</-2 1
( -*s 3D
5. Ojemba is sitting on a sled on the side of a hill inclined at 60°. The combined weight of Ojemba and the
sled is 160 pounds. What is the magnitude of the force required for Mandisa to keep the sled from

sliding down the hill? R Y, ,
N s 00", Sinwor >

XF =1001bS.
X




