
MATH 10C: Calculus III (Lecture B00)

mathweb.ucsd.edu/~ynemish/teaching/10c

Week 2:

homework 1 (due Monday, October 3)

survey on Canvas Quizzes (due Friday, October 7)

Today: The dot product

Next: Strang 2.4

:



Dot product ( scaber product ) f vector
Def If Û = < vi. V2

,
V3 ) and Û = <Wiiwz ,
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then the dot product or the salar

product of Û and in is given by the sum of

products of Vector Components
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then ii. Î = HÛH - HÛH - Cos ⊖



Dot product and angles between vector

From Theorem 2.4 we have

ii. Û

c◦s⊖=¥i ⊖ - arcus (ÉÉ)
Example
= ind the angle between ie and J

(a) Ù =
- Îtzj - Î ,

J = Îtzj
HÛH=VfÏ=R HÛH =VÊ=F

ii. Û=- I ) - 1+2.2+1-1) -0=3 ⇒ Cos -0=575
,

① = arccos/È)
(b) Ù = < 1

, 2,3 > ,
Û =L -7

,

2
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arccoslo )

Û . J' = 1. 1- 7)+2.2+3.1=0 ⇒ Cos ⊖ = 0 ⇒ D- = ¥

☒



Orthogonal vector

1f Cos 0=0
,
then D- = ¥

,
which meam that the

Vector Farm a right angle ^

Î
We call such vector

orthogonal ( or perpendiculaire) >
⊖ -- E-

>
◦

Theorem 2.5

-

he nonZero Vector Û and J are orthogonal
if and config if Û - J - o

Example Determine whether À =L 11310> and J'=L- 6.2.5)
are orthogonal . Since F. § = l' C-6) +3.2+0-5=0

we conclu de that P and À are orthogonal



Orthogonal ity of standard unit Vector

Recall ! Î = LI , 0,07
, j' = < O

,
I
,
O >

,

À = < 0,0 , I )

Then Î . Î = j' • j' = Î . Î = |

Î ◦ j' = < 1,010 > • ( O
,
I
, O ) = l'0+0-1+0.0=0

i. j' = i. Î = j' • Î = o

we
soy
that Îij ,Î are mutual'y orthogonal

Example ( loi - j
'

) . ( -Î + ZÎ )
= toi . C-Î+zÎ ) - J . (Îtzk )
=
- toi;Î +20 Î . Î + ÎÎ - ZÎ ;Ê = - 10
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Using vector to represent data

Fruit vendor se / Is apples ,
bananas and oranges .

On a given day he se Ils 30 apples ,
12 bananas

and 18 oranges .
Define the Vector

À = < 30
,
12

,
18 ) (quantifies )

suppose that the vendor sets the following prices
0.5 per apple ,

0.25 per Banana ,
I per orange

Define the Vector of prices
À = ( 0.5

,
0.25

,
I )

Then § . À = 30.0.5 + 12-0.25+18-1=36
is vendons revenue



Projections
1-et à and I be two Vector

.
Sometime we

want to décompose I into two Components
E- à +5

'

such that à is parallel to ie

If and À is orthogonal to à
J

.

"

"

why? J÷ÏËÏ:-. -
① Find the area of

Area of this triangle is

② Chill pulls a wagon ËüHour much force is actually
moving the wagon forward?



Projections pâli = Hill ' Cos ⊖

= "v71 - àˢ=Ë¥_"

j IIÛHIIÛH
J

>

"

û à -- û . ,ËiËÏ
= ,ËÏ - û=û ûE- âtb ,

b- = û - YËÎû û - û

Det ( Projection ) .

The Vector projection of I onto û
is the vector labeled projû J given by

projûiî = ,ÊË- û
The length of projûû ,

Il projûvll -- IË¥.mil/=Yfj-sYiscalledthescalar
projection of I onto à



Projections
het I and Ù be non zero vectors

.

Then

Û and Î - projû À are

ii. ( i - ÊËû ) = vi. Î - IË¥û•û=û .in?v=o

Example Find the projection of < - 2,2> onto < 4,1>

*
«?⃝¥

resolution of J

proj J = <4i>•« (u , , >
HLG , 13112

<. %. →
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.
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Î - projûû = < - ¥ , ¥ )
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ship Travels 15° north of east with engine
generating a speed of 20 Knots in this direction .

The Ocean Current moves the ship NW at a Speed
of 2 Knots

. Hour much does the Current slow the

movement of the ship in the direction of
.

projûv = ,¥Ïû="û;ËËÏû , Ilprojùsû " =/


