MATH 126 A/BR — 5 Nov. 2025

RECALL'- A vector encodes c_lr_\ggﬂ_e in. X,%2. from
one PO;I\"’ +o another.

EXnmple'- A= (I,ZIS) B=(819, Z)
Vechr from A b B is AR ={3,3-1)

DOT PRDDUCT‘ The dot Produc'l' IS a uvay of “Mu“-iply}nj" two

vectors. The result is a number.
In R%: (“y°z>‘<|o., Lz} = a,b, + Q.b2
In R*: <a., a., a;)-(h,k-., 'o,) = a/b, + Q:be + 4363
In RY  {ayas,., an)- byby -y bn )= ab +ayby 4+ asbn

The “dof produc‘l’ tells wus:
(0‘\ Ved'ors ﬁ anJ '\7 are Orﬂosond (rypendfcvlﬂf) eKacHy when uv =0,
l

W @ a=lal’
A\ﬁebra and dot Produ:'l'&'-
R (D)= WV +A-D
(®)% = (B3

- - e
uwv=\-w

G’eome,h‘/ and Jo"' Producf‘s-’
¥ 6 is 'I’l\o, aAJIe, Letuween & and T, . then:

v N\ o3l = tlvl’- 2lull] @ <—Lav of Cosines
© (5-%)-@-3) = G& + VI = 2Mullv] @b
v -2G'N = —ZluHNl cs ©
v = [l vvl cas ©
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Dot Product

1. (a) In R?, draw the line L through the points A = (0,0) and B = (3,2). What is the slope
of L?

Feffel\dn'cular Lires:
Slopes ore neﬂai-i:e re;.'frocals
of each other

?e:-.oend tevlor Vectors:
(a,b) is perpen/-'w'or to <—b,a>
<“l YERES a)=0

(b) Draw the line M through point A that is perpendicular to L. What is the slope of line
M?

(c) Find a vector R? that is parallel to L. How is your vector related to the slope of L?
—
AB={3,2)

(d) Now, try to find a vector that is parallel to the line M (and thus perpendicular to L).
How is this vector related to the previous vector that you found?

v={-223)

2. (a) What is (3,1) - (1,2)?
Baye(r,2) = 3(1) ¢ 2() =
(b) What is (~2,1,0)+ (1,0,1)?
(-2,1,0+{1,0,1) = ~2(1] +1(0) 0(t) = -2
(c) What is (3,2) + (2, —3)?
(32)+(2,-3) = 3(2y+2(-3) = O
(d) What is {a,b,c) - (a,b,¢)? How is this related to |(a, b, c)|?

<a,£,c>-<a,k,c> = a2+ Bl-l'(,l = I(a,’o/(—>l1

3. Group chat: Make a conjecture by filling in the blank.

or an; MUH‘;PIC of -H«,'s,

Such os <', 5

3+2=5

For any
Vector U

g.g=lul*

Vectors u and v are perpendicular (or orthogonal) exactly when u-v equals __2€ero <

4. Group experiment: If u and v are parallel vectors, how does u - v relate to |u| and |v|?

u={1,5 18] = {Fs? = (26
7= (-2 ]ﬁ("‘m=ms 2 @k
\(2)+5(-10) = -52

example:

glo'oe, of L: _37:

Slores DL
Pufendiculaf
lines: -F'r
the {raction
aad Aeda'fe

< Maybe use A and
B?

< Have you seen this
recently?

< Remember,
[{a,b,c)| is the length
of {a,b,c).

This is tree
for vectors

n R
< Choose some

parallel vectors and
see what happens!

- -
L=V

(18- Crro =

For Pm”el vec‘l’w'sl

[g-9]= [al|+]
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5. Group chat: Suppose u, v, and w are vectors of the same dimension, and ¢ is a number.
Which of the following statements are (always) true? Which statements are false?

(a) usv=v-u TRyYE!
Ao = <u,,u,>-<v.l\;1 = WV, + UV, Tﬂe;e_ are

Aer = <\l|,\lz>-<u.,u1> = WYy, + Valka C‘UA«‘!

(b) (wev)ew=u-(vew) FALSE

Aumber Aumbker

yDU Can't do 4 Jot rrndud' of a numker gad a vector.
Yoo can't do the dot praducf‘ of Hreg vectors.

(€ w(v+w=u-vinew TRUE!
Uo(o+ ) = <u,lut>0 ((v./v,_> +<\.J.,\J:>) = <u., u,§.<\,i,u|, thu,» = UM+ W Wy F U2 Nar ULy

- these are
W = (v-, U:>- <""lv"> + <u., Uzs' (u., uz> = UV WVt U, Uy g eQual

A

<l

-
o\ +

<h

(d) (w)+v=c(veu) TRVE!
(_(,G).G = (C(U.Iu:>)‘<'\l.l\lz> = <(,u., Cuz>'<'\h,\l.,> = CuV, + 1"‘“6 e

(‘_D
C (a‘a) = C((’\I-,\ll>-<u.lu,>) = ¢ (“’-u. + vzu,)-_ CV U t CVaUe equal

6. Let u=(2,0,4) and v = (—1,2,3). If 0 is the angle between u and v, find cos 6.
Iul-_ !2’.,.01“‘1:\]% and ‘I.\a'l=|(_l)z*2:+3>.= W
U:J=-2+0+12 =10

Wy 10 <
= = = [ = 0 .598.
Thea Los(e\ R o 0] &

Se ® = oreces (\r‘-i:) = (0.93 radians = $3.3 deﬁm:
7. Find the angle between the vectors u = 3i + 2j and v = —2i + 4j.

lal= F2= 0T au Rl =(@r W = {2z
8

T V= ~6+

%o _ o2
Tl‘&n Us(e‘)f- “:“ﬁ‘ - ‘!\_3- l_z—o = {E ~ O l2"l

Se B = arces (ﬁ) = | YY radians = £2.9 d%rees
8. Find the angle between the vectors (1,0, 1) and i.

[gl= PP =G ad |sl=1 ad wes=1.

W ws(0)s B __ L 1
Then s (0] I

~——

So 9 = arccos (—l\ﬁ

™ .
= 'q rodion s

ys dejrees
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