
$12.3 Dot Product
-

12. 3, 1

Defs/Settup
· Given Vectors I and I

To put2Dinto 3D:in 2D
in 3D

-

A=(xA, FA,A)
A =( xA,yA) Emily (XA, YA, 0)
j =< xB,yB7 thinkB =

(xB, yis EDS ↳

Y,Ws?
Similarly for a vector t

E Bet For non zero A and Is
3

OAB =the Ismallest) anglebtween E and B

Note 0 = OAB
=I

-

· Hef The dotproduct of and B is

12=x* *B +YY +Zas ()

Fact For nonzero Aand B <see bookp. 727)
-

#. B - In 1151 cos OAB (2)

>°

so COSOAB =

Ait and OAD
=cos (*i)
↓&

--

recall 0.Icast lang angle) I I

The dot product of 2 Vers is a number. (i.e. Scalar)
nee

· Let A and B are. Orthogonal(1) ) A.B =

0

Note 10,1)
- -

* if =8 the

· if 5 =8 then it atthe -10- 0--

o
if A and5 are nonzero then

-5 =0 12), IE) IBI no OAB =0 LOAB =0 L OAB** AIE



--

· Recall -.=x x +4 +EAB 12.3.2

So A.E=1AR &
Algebraic properties ofdot product (think/remember,"an

coral-wise)For vectors A,B, and a scalar k (50kSR)

1. E:5 =B. A

2. (RE). B =k (1.5) =A . (kB)

3. A . (5 +5) =(A-5) +(E.i)

4. J. A
=0. Question: Is itcorrect to write0.=0?

~

..

⑧

· Def. Application. We areacetoneconstant foreating along

· To firm down "same direction"

Ref The three) directional angles of A are:

x =angle BAW- * and t i.e. the positive x-axis

B =angle b)*w
= A and I y-axis

O =angle BHW= and k z-axis

· Think of theB directional angles as telling us how much E"swings"
from the 3/positivecoordinate axes.

· Note 0 =c, B,U-T and cosx+cos +c028 = 1

· Ato two vectors have the same direction Ex
their corresponding directional angles are the same.

· For a nice drawing, see bookp 732 Exercise 12,3.15.



·clation9 12,3,3

·

(B)(IA)B. Greatas
so
a

115 AB

· The vectorrjetitontoitis(the vector)

=(a.) ilinftgr
-caAB) use calculation 9

·let's look at pictures below,
- ...."osa#
a
vector

even a wtvector
-

· The issued componentof A in the direction of B is (#)
x

↳

compA= (A. 1) IiAlcos OAB
Y

E
S 0, if 0 IOAB "N2

=0, if OAB =Y2
I LO

,
if C O

A
=No

use calculation9

*Note the length of the vectorprojy A =theabs. value ofcompitneeE I
bes porj*l=1 E. 1) =IE) (costAbl =I compl

·Pictures

when 0 < OAB < T2 when 2 OAB " I

I

A "↳ aproj5* B

coSOAB:a-*is* -B=EAD)=ad=negative positive



-

12. 3,4
>

Ex Let A.
=4+ I j4,1) and B.

=-34 +5 = (-

3,2)y
&

(-3,2) 1. 1 El=
14,11.~ 2. 1551 =

3. A.B =
4. COS OAB =

Is Work:
-

-

-

5. prosi A =
-

6. CompA =



*If A and B are vectors (in 12 or 13), R.3's

when are (A+B) and (A-5) orthogonal?
Give necessary andsufficent conditions on andB.

solution

- B Recall (A+Brthogtothee
t =)

coS((btw) =0.

-

-
S

-I
-

I .


