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· Sum of
· Difference of a multiplying a vector

two vectors
two vectors by a number/scalar

· Can we "multiplytwo vectors?

dot product: "product" of two vectors is a number

cross product: "product" of two vectors is a vector

Calso called the scalar product or
inner product

If a =<aa2,as] and b = <brcbzcbs), then

&

a b =a,b + d2bz + asby.

If a =<a192) and J =<biba), then a. = a bit asbe

Note a.B = 5. & The order of the vectors doesn't matter)

#act *.aef (aac). (a,a2) = ai+ac

Far = (length of a" =[art" =a,+ an-
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S: Distance between R and T

man

- r

T = Jr cost, sin o
= J(t- rcost)" + 10 - rsina)? I

O

S

-
x

t R=(t,0)
5 =(t- rcoso)" + r(sinE)

2

5 = t"-2tr cost + r"(coso) + o" (sinc

s = t-+ r - 2trcos O <since CosO + sir 0 = 1)

"Law of Cosines
"

side (

O

(side1)"= <side2)" + (sides)" - 2 (side1)(sidez) cost

Geometric meaning of the dot product

By law of cosines,

Let a = <91, 92)
I la - TE 191 +151-21) I51 cost

I =(bybz)
Length

a - 5 =(a-baz-b) ala - 512a(a, - b)- + (az - be
a-B -a - 2ab, + b, + ac-- 2azbz + b

>-% = a,2+

autT tbEE-2Cabitan
are

man

-Tap
dof product

la - TE 191 +151-21) 151 cost

-la -51a)+ 151- 2a.B
-

O =
-2(9/15/cos8 + 2.5

So Gob = 19) I51 cos O



Geometric meaning of the dot product (ec12.3 pg 3

-%

when 0k0<I
I CcosO,sint)

positive ⑤

LOS (8) is ...
O when 0 = I

O
I

negative
when ECO IT

So we can determine acute/right/obtuse angle

by computing .

Two vectors ,I are

orthogonal
or petindicate

webwork Prob

so the angle between (214) and (3,1) is acute
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The Vector projection of 5 onto is the rector projab
-

O cj

when the angle o between when the angle 8 between

and F is obtuse
a and B is acute

Ismaller than E (bigger than I

Think of this vector projas a shadow of B

The scalar projection of T onto a (denoted compaB)

orentof I along

is the length of projet if O is less than I

(1) times length of projb if F is bigger than

-> Ib) cost why?
cos0 = 0s

Since ao5 =1allb) cost,
&

compa
B is

we have I a number

IBIcost
un wprojab isa CER length Compa unit vector

a vector in the direction
of a


