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Zead Sec 6-4

Do p467 1-75 odd



Finad the dot product of two vectors!
Fund the angle between two vectors.

Express a vector as the sum of two orthogginal vectors.

Compute Work.
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Objective: Find the dot product of twa vectons, the

7@ Dar Praduct of Twa Vectons o e e

S \We ha\/e Learned tlflat the opemtwws o{ vea’cor aololu’cuow avwl scalar
, VMM.LtL‘PLLGa’CLOVb result Ln veestors.

The dot product of two vectors results tn a sealar (real number) value, rather
thaw a vector.

v =as + by and w = azt + byj are vectors, the dot product v * wis
deﬁWEd as:

VW = 0,4, + b,b,

The dot product of two vectors is the sum of the products of the horizontal
components and vertical components of the two vectors.
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Objective: Find the dot product of two vectors, the
angle between tuo vectons, determine whether twa
uectons are orlthogounal, wrile a uectorn as the sum of

twva veclor components, and caleulate wornk.

Frome Your text

Definition of the Dot Product
The dot product of u = (u,, u&) and v = (v, ,) i

U- "V =1UuV T U,

v

|
@ <' I _ I - - e —— e e e e et =



Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

Dot Praduct

e =— —_— —— = —— = _—— e ——— — — D = — =

Defenition of the

v =Ft-4j)and w = 2t - }, find each of the following dot products:

a. V°w V°'w=a,0, +bb, =72+ -4-1=1¢
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Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.

Propenties of the Dot P

If u, v and W are vectors, and k s a scalar, thew:

IL.UL*V=V*ouK

2. u*(V+Hw) =uv+uw
2.0°*V=0

rvev = |

s (kuwv=kRu*Vv) =u- (kv




Objective: Find the dot product of twa vectons, the

g angle between tuo vectons, determine whether twa
M’W uectons are orlthogounal, wrile a uectorn as the sum of

® ¢ —
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twa veclor components, and caleulate wornk.

fw =5+ :zj,v= i-—-j ano W = 31-—‘;‘6’, find we (v + W)

(VW) = eyt e W (v+w) =i-j+3i-7
= [5(1)+2(-1)1+ [5(=)+2(-7)] (v+w) =i-)+3i-7
==+ 1 (Vv+ W) = 4i-gj

— 4 wiv+w =I[5(4)+2(-2)]

= 20+ (-1&)

_ — B 1055
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Objective: Find the dot product of tena uectors, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vectorn components, and calealate work.

>
Find: '
wev =2(-1)+e(5) =2¢ |
uew =20-3)+e(1) =o0
vew = -1(-2)+5(1) =¢
meiv+w) =usvt+uew =22+0 =22
Ve (u+W) =veut+vew =22+2==26
welvtu) =wev+wen =gt+to=2¢g |
® < S — e — & /1/5;\;







Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.

Dot ZPraduct and Tncluded 4

—— — — = - — —_— s — — — —_ — — —

If v and W are vectors, and 6 ts a the smallest, non-negative angle between
the vectors Ln standard posﬁtiow (0 <6 =<7), thewn:

vow=|MIeoss

vV oW ;‘
oSO =T

_ 15/55
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Objective: Find the dot product of two vectors, the
angle between tuo vectons, determine whether twa
uectons are orlthogounal, wrile a uectorn as the sum of

Twe Yectons

[ vewelMless

[ =M+l = 2[ ] leos &

2 2 ! 2

Yo, -a, ) +(e,~6) =(a,~0) +(6,~0) +(a,~0] +(6,~0) —=|pl}]lcos

(0= ) (b =8 (0] +(6) +(a.) +(5.) -2V lb]eost

(02 a8, + 7 )+(65 2.6, +47 )= () +(60)" +(af +(6) ~2l||leost

—2a.a, +—=2b,b, =—=2|\||||cos

na +bb, =|VWeosd  aa +bb, =vew  Vew=|V||W|cos

® < — B —_— —_— ®qss
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Frome Your text

o<

Angle Between Two Vectors

It 6 1s the angle between two nonzero vectors u and v, then

u-*y

cos O = .
|ul| {|v]

twva veclor components, and caleulate wornk.

Objective: Find the dot product of two vectors, the
angle between tuo vectons, determine whether twa
uectons are orlthogounal, wrile a uectorn as the sum of
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Objective: Find the dot product of tena uectors, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twva veclon components, and calewlate wonk.

“Ywo Vectore

Finol the angle between the two vectors v = 4i - 3j and w = L + 2. Round to
the nearest tenth of a degyree.

> @

.
cos b = vew (1,2)
MM

4(1)+(—=)=2

\/42 +(—3)2 V1 +27

cos B =

cos B = = =
Jass sis

| v
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Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twva veclor Wanenta and calealate wornk.
- — >

lf\/ 2L+ 3jand W = Fi - 4j, ﬁwd each o'(:the olot Prodet and the angle
between themt.

Vew

VW = 830 + bba 0= MM
Vv ® V\:' = RRQ)F) + =@)(+4) =2

cos B =

=iz 2 &> \/5‘2 + \/ *+(—4)

cos O = ~ 068LE
\ 1L \/65 \/845
| 2 O
oS ~Le.1
845

| ! v
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Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
aecmémutéayamé ma!eaaea‘azmtéema{

’2’- —_——— —_— = — —— — — ___ _ _________ __ m,_’_ > AN
WV > 0y

\ Fund the angle between u = < —2, 3> ano v = <:L —5>

u‘\/=a1a2+b1b2 0 = vV ew
viw= (2@ + @) =ar o MM

cos O = 7
(-2, 8) Wu cawn R 2 - 2 2
1 i (2)" +(=2) (17 +(—5
AP IR v e )_J (~5)
( (©, 0) angle using  cosd = ;’-7 7
157.6° what yow =26 \/332
V il= 26 RMW about ., [ —1F A 155.6199°
oS ~ .
| (1/ _5) '
| ) .Y
® < — e —_— —-@® 19/55







Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.
- - + —— ————— > s

Two vectors are parallel whew the angle 6 between the vectors Ls 0° or 180°.
If 6 = 0°, the vectors polnt i the same direction. If 6 = 1207, the vectors
poLnt Ln oppostte directions.

vVecetors Poiw’c LA veectors Poiwt L the
opposite directlons same directlon
6 =1L20°




Objective: Find the dot product of tena uectors, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.

— S S— - = —— — — - —— —— — _—— _ — — — = — — =

Two vectors are orthogownal whew the angle 6 between the vectors Ls 90°.

Orthogownal vectors

veu=|v|||leos 6

veu=>0

TWOo nwowzero vectors v ano u
are orthogonal, Lff vew = 0.

Lines are perpendicular, vectors are orthogonal.

The zero vector Ls orthogonal to every vector.

l
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Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.

Determining ‘Whetter Vectons

= =0 = = _——— e —— — e ——— —

—— — e - - — -

Avre the vectors v = 2L + 3j anod w = 6L — 4:] orthogownal?

VW= 0,4, + b,b,

vew = 2(6) + 2(-4)

=12 + -12

SinceVvew = 0. vand w are orthogonal.

| J
& < — - — T — ®2gss




Objective: Fiud the dot product of twa vectons, the

0 angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of
twa vector components, and calealate wonk.

- - -— — >

" Arethetwo vectors u = (—4,2) andv = (1,2 orthogonal?

wev = a,a-, + b,b,

mwev =-4(1) + 2(2)

4+ 4

Since w* v = 0. wand v are orthogonal.







Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.

When Stsyphus ts pushing his stone up the hill for all eternity, he Ls
applying a force to the stone tn two directions. He Ls pushing the stone
forward and up. The force on the stone is the resultant vector of two
component vectors that are orthogownal to each other.

we can deconstruct the resultant vector tnto
orthogowal component vectors with a bit of work.




Objective: Find the dot froduct of twa vectons, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa veclor components, and caleulate wornk.

to discuss how to determine component vectors from what Ls a resultant vector.

Obviously there are an tnfinite number of possibilities, so we choose to only
fund orthogonal component vectors. To do that, we reverse the process of
adding two orthogonal vectors.

In other words, we fund orthogonal vectors whose sum Ls the original vector.

N - n ) ; — ) \ i\
+ w Ls a nownzero vector swueh that w = wy + wy, where wy and wy, are orthogowal, |

thew wy and w, are called vector components of w.

| v
& < o _ _ e — - B 2¢S5s5




Objective: Find the dot product of twa vectons, the
o . angle between tuo vectons, determine whether twa
Ve UVecton Prajection of ¢ anlo e . o o s oo s e s o

We must first define a new process called the projection of v onto w.







Objective: Find the dot product of tua vectons, the

Ve UVecton Prajection of ¢ anlo e . o o s oo s e s o

twva veclor components, and caleulate wornk.

@ - : — f i S

| the projection of v onto w

———» F A
> //,\‘\‘
i

Start with vectors forming an acute angle at an initial Poiwt.

Draw a line segment containing w and extending past the
unitial and terminal points.

From the terminal point of v drop a segment perpendicular
to the line containing w.

The new vector, denoted projwv has initial point at the vertex ano terminal point
at the intersection of our two new segments.

v
—@ 2955




Objective: Find the dot froduct of twa vectons, the
angle between tuo vectons, determine whether twa
uectons are orlthogounal, wrile a uectorn as the sum of

 ——

the projection of v onto w

Start with vectors forming an obtuse angle at an initial Polw‘c.

tava vectorn components, and calealate wonk.
T -+ — 5 @

Draw a line segment containing w and
extending past the initial and terminal points.

From the terminal poiwt of v drop a segment
Pevpewdioumr to the line containing w.

The new vector, denoted projw has tnitial point
at the vertex and terminal pount at the
intersection of our two new segments.

Jl




Objective: Find the dot product of twa wectons, the

The Vector Projection of v onto w Tolomis n oo e,

twva veclon components, and calewlate wonk.

— — A - _ — —

> 2
To define projv we must determine magwnitude and direction. '

magwituwde
From the drawing  pps@ = |b>T|?/nV||
V

Thus |fprgj v =[Moos®

From the dot prodet vVew= | i\/l || |W| |oos 7

Vew
Th =|[V||cos €
< M




Objective: Fiud the dot product of twa vectons, the

Ve UVecton Prajection of ¢ anlo e . o o s oo s e s o

twa vector components, and calealate wonk.

S — —— . — —_— = — e —— S — ———— —— — — —_—

Now we can fully define proj.v .

The vector projwV Ls on the same Line segment as wW. So we can

define projuv by using the unit vector in the same direction as w.

’ ’ r 4 r 4 V4 w
The wnit vector with same direction as W Ls: M
If we ku.LtipLg the magnituwde “prejwu(Hi scalar) bg the untt vector L the :
direction of w, we will have the vector projv Ltself.

vVew vVew

M= T\




Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vectorn components, and calealate wonk.

Definition of Vector Components

L.et u and v be nonzero vectors such that

u=w, + w,

where w, and w, are orthogonal and w is parallel to (or a scalar multiple of)
v, as shown in Figure 6.38. The vectors w, and w, are called vector compo-

nents of u. The vector w, is the projection of u onto v and is denoted by It ma 5 VICL'P to tl/l LV\zh Df tl’le

W, = proj,u. projection of u as the shadow
The vector w, is given by w, = u — w,. cost ba U ‘fVOm Ll:@lflt rags
perpendicular to v.

0 is acute.
FIGURE 6.38 |




Objective: Find the dot praduct of tuo wectors, the

uectons arne onthagonal, awnile a vecton as the sam of
WWW,MWW.

——_——— — = — —— —_—— e e e — — — == p— ==

tf\/ =2i-5jandw =1L -, f'w\,ol the vector projection of v onto w.

MY SLEW v st b, = e e
b= L, 2OECD D g
) ||W||:2 \/12+(—1)22 e
=Z(i-j) =Zi-Z ; [P

|
)
P
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Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.
- — >

B e = — p———— — . s e— N

T fv =2t - 5] and w = i - ], fund the vector projection of w onto v.

projw = ‘|A|:/If\: v vew= e bk [d|=a +4?

C wev  2(0)+(=8) (1), .
pPrOj W =V = ~ (2L—5’J)
ME ™ rrcer : !
proj W
_ T (nf_si) =X, 35
_zj(QL =J) 29 297 v

| M
® < B - ——— D 35/55




Objective: Find the dot praduct of two vectors, the
angle between tuo vectorns, detenmine whetten tuwa
uectors are orthogonal, wrile a uector as the sum of
twa vector components, and calealate wonk. \

fv = -2t + 5] and w = 5L +4 |, find the vector projection of v onto w.

- _ — — s p— — e = — =

Prej, v = ILIFW viw= e bl [dl=var+0?

_ \"4
_(=2)(5)+(5) 2(4) (5i+4) W
V57 +(4)
Pre).v
=£(55+4j) =20 40J’
41 41 41

| M
® < B - ——— D 3¢/SS




Objective: Find the dot praduct of tuwo vectorns, the
g angle between tuo vectorns, detenmine whetten tuwa

M’W uectorns are orthogonal, wrile a uector as the sum of
twa vector components, and calealate wonk. )

B —— - — ——— = ) _

Funrd the pro\jeatiovu ofu — <5, 2) onto v = <3, —1) .

praj, v = |\;~|FW viw=agtbby  [d|=Vareer

@@, )

I
(|4
1
1
f
)
S
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Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.
> , - T > e

Now we are read Yy to ﬁvwl the vector components of a resultant vector, v.

we start log rememberiwg vV =V, + v,. where vy and v, are orthogowal.

Thew, to give us a direction we need a vector w to establish direction for one of the
orthogonal components of v.

Let v and w be owr vectors. Vector v can be expressed as the sum of two orthogonal

vectors, Vo and Vo, where v, Ls parallel to w, and v, s orthogownal to v,. This is the
decomposition of v into v, and s

Vi = projwV and Vo = vV - vy

| v
& < — B — ———— ®39ss




where v, Ls parallel to w and v, ts orthogonal to w.

Vi = projwV ano vo = v - vy

|
)
@ < —_— == s -  — — —  —  ___ __ — __ _ _____ ____— __  — —————

twa vector components, and calealate wonk.

Vew
v, =proj v = w _2)+EE) ) N F e o F e F
||W||2 \/12+(_1)22 (‘ J) 2(‘ J) ST oY
v,=v-v, =(2i-5 ')—(7/ ” Ry Sy
2 1 L J \QL ;ZJ) 2 > 2\/
(. =N ( =z, =,
V_\ZL 2\//4‘\—51«—5\//

Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

_ — ——— ___ = - S S __ I —

S Letv =21-5 and w =L - |. Pecompose V Lnto two vectors v, and v,




Objective: Find the dot product of twa vectons, the

é angle between tuo vectons, determine whether twa
WGW uectonds are orthogonal, wnite a veclor as the dum of
twa vector components, and calealate wonk.

| Letv=2L-5]and w =i - . Pecompose Vv Lnto two vectors v, and v, where v, is

= ——— = — p————— = - e

parallel to w and v, ts orthogonal to w.

(. F ) ( =, 3,
(== ] |+ ——¢- J/

2 2v) 2 =2

Pre).v




& <

Vi = projwV ano vo = v - vy

| Letv=31-2Jand w = 2L + |. Decompose V Lnto two vectors v, and v,
where v, is parallel to w and v, is orthogonal to w.

Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.
- — >

ol = VW 3()+(=2)(1), ., 4  , 4
. = Pro), v = W = — |2+ =—(2c+ /) =—"A 1
ME T orrar (2i+)) =—(ai+j) =—i+_}
N -2 A 7, 14
‘/;z:\/_\/:r_ :(BL—ZZJ)—\ELngJ/ V:Z:gL 5J
(2. 4 ) (#., 14,
v=|—i+— ] 7 ¥
s s5°) 5 57, !
- " ————— - ——— P q955




Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.
- — >

| Letv =3i-2]and w = 2L + |. DPecompose v into two vectors v, and v.,,

where v, Ls parallel to w and v, ts orthogonal to w.

(2. 4 ) (7, 14J,\

‘PVOJWV W

| | v
& < —— _ R ——— @ eSS




Objective: Find the dot froduct of twa vectons, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

m%cmcamﬁanem mm&x&ufem

Ifv=-+ ;ZJ avwl w = 31 J fwwl the \/eotor prqectuow of v onto w, ’chew
decompose Vv Lnto Vv, and v, where v, Ls parallel to w and v, Ls orthogownal to v;.

vV, = proj v="L%
R
, D@D g S, 2t
- \/325( 1)22 10 - 2 2
a2, 1) 1, =,
V, =V —V, \/QI(LIZZJ)—\ :2“:2‘// VQ—;LugJ

Lo i e —— @S



Objective: Find the dot product of tena uectors, the
angle between tuo vectons, determine whether twa
uectonds are orthogonal, wnite a veclor as the dum of

twva veclon components, and calewlate wonk.

\ > o
| fv=-i+2pandw = 3L -], fund the vector projection of v onto w, then
| decompose V into v, and v, where v, Ls parallel to w and v, ts orthogonal to v;.

(=2, 012 ) (12, =3 )
V=|——i+— ] |+| —i+— ]
2 2v ) a2 2Y,

Pre).v

| | v
& < —— - S ——————— @ ¢9/55




Objective: Find the dot product of two vectors, the
angle between tuo vectons, determine whether twa
uectons are orlthogounal, wrile a uectorn as the sum of

twva veclon components, and calewlate wonk.

® - — — > ®
" Find the projection of w = (5,2) ontov = (s, —1) . Thew write w as the sum |
of two orthogownal vectors, one of which is projvu.

‘Proj W= u'\/v wev = a0, + b0, u=\/1+\/2
Ml = Ve + o7 o
/ \
- (5)(3)+(2) (—:r_)( v2=(5,;2) 33, 13
1 " —2 3,_1) \10 10)
\/3 A V_(:L:L 23 )
> \10 10
:i—i(s,—i) :(§, 13\ / - |
10 10 . 29 13 N 11 3=
10" 10 ) \10 10
v

® < — B —— ————————— @445




Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectors are orthogonal, wrile a uector as the sum of

twa vector components, and calealate wonk.

e T T e = == : = - _ __ ______ _ = e |, .,;'f
@ > {//:\‘\\’

| Find the projection of u = (5,2) ontov = (3, —1) . Then write u as the sum.
of two orthogonal vectors, one of which Ls projuu.

(29 23 (12 ==
10~ 10 ) \10 10

‘PV’DJVL( vV

| | v
® < —— _ —  ———— Y7 £







Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.

we want to pull a boat and trailer wetghing 2300 Lbs
| out of the water at the bottom of a 15" ramp.

"l “ Ly
p ~=4

' ’ o : es—
Assuming the wheels roll without frictiom, what is the < —

mintmum force required to pull the boat from the water?

The wetght of the boat and trailer ts a vector applied downward (-)
perpendicular to the ground W = (0, -2200) = (oL - 2=200))

The Force required to pull the boat from the water must be greater thaw the
Force of the boat pulling back tnto the water.

To fund the force pulling back we stmply find proj, W , the force of the boat
projected onto the ramp.

| v
& < ~ - ——— @ ggss




Objective: Find the dot product of tena uectors, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twva veclor Wamta and calealate wornk.
SR ——— — o

| we want to puLL a boat awol tmLLer WBL@MLV\@ 2300 Lbs out
s of the water at the bottom of a 1.5° ramp.

To find the force pulling back we SmeLg find
proj,W , the force of the boat projected onto the ramp.

2300 Lbs. [

w = (0, -2200) let r be a unit vector in the direction of pull.

r = (cos15)L+ (st:LS)j

ey

1;2

r=(wer)r = ((05 +-2200 j)®(.9659L + -2522\/’))’/

prej, =

= (—;2300 ° .;2522)1/ = (—@5.2832)1/

=-595.2838(.9659. + .258% |)
The magwitude of r = 1, so the force necessary to pull the boat out of the water
(mus’c exceed 595.2538 foot pounds.
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Objective: Find the dot product of teva vectorns, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

fono vectorn componenis, and calealate wonk.
— — S e

Now we can figure out how much work poor Stsyphus is doing pushing that
stone up the hill.

The work, W, dowe by force F moving that big
pebble from point A to polnt B is:

—
W = F**AB

Usitng alternate form of Dot Product

Amount of Work L

= w=|H[E]jeos
Magwituwde of For{/7 ]\
Distawnce force ts applied
o ——— -

Awngle force Ls betng applied
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Objective: Find the dot product of tena uectors, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

twa vector components, and calealate wonk.

= = ———— e e e o

Awn alternate definition of work, W, done by force F moving from A to B is:

Amount of Force applied / \ Distance force applied tn
i direction of AB. direction of A®B.

Oombiwiwg the two we -ﬁwd:

Pro) 7 AB il AB||cos 6 Pro) s’

=17l

cos 6

Guven that funding the projection requires more work, we will primarily use
the alternate dot product form.
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Objective: Find the dot product of tena uectors, the
angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of

fono vectorn componenis, and calealate work.

A child pulls a wagow along Level ground by exerting a force of 20 pounds on
| a handle that makes an angle of 30° with the horizowntal. How much work Ls

w =||F]|l4B]|cos 6
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Objective: Find the dot product of tuwo vectorns, the
angle between tuo vectons, determine whether twa
uectons are orlthogounal, wrile a uectorn as the sum of

oo veclor Wamta and m&u&ufe wcvzé

A hea\/g crate Ls olraggeol 50 feet aLowg a Le\/eL ﬂoor Fwwl the worka downe Lf a
force of 30 pounds at an angle of 42° Ls used.
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Objective: Find the dot praduct of two vectorns, the

g angle between tuo vectons, determine whether twa
uectons arne onthagonal, awnile a vecton as the sam of
twa vector components, and calealate wonk.
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A man pushes a broova with a constant foroe of 40 pouwds at an angle of 30°. |
| How much work is done pushing the broom 30 feet?

The force vector of 40 Lbs is applied at z0°.

F = 40((cos 20°)i + (sin 20) j)

( )
\EZI 1J’ =:20xgi+:20j

2 2

The distance traveled vector Ls simptg 20L. Aé — =20L+ 0 J’

W = Fe AR 2(20\g5+20j)0(305+0j) :(QO\E'SO)+QO~O

—(c00V= ) = 1039.23 foot poundis
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