


Unit Vectors
T represents x distonce (horizontol component)

J represents y distonce (verticol component)

Adding Vectors
. Add the x's
o Add the y's

2) Sketch i = 3f -
> Star-ts

Subtrocting Vectors
. Subtroct the x's
. Subtroct the y's

1

,I

3J and f ind llrrll
@ (o ,o1 I znan @ (3, -3)

-zZ
Lt+Uc =(-
3" t-CrJ :c'

L\6--C
t' = 3'fZ

3) tf u =

---> \
V t \!-J

\*}y -uJ

7T+3J ond fi = 4l- 5J, find i +fi ond D - fi
: LrC +br) + [.rc -ts) - t\r -aS



t_
4)Tf i = 7t + L\l , f ind 8D and -5i
6d= 8C11 ;rc.f) = @

-35T -rDs

5) If v =7i* 3j ond w = 4i- 5j, find 6v- 3w

b\i= h(f..33) = 47'*'tJ

+

\ fur tBJ
E-

Zero Vector: rl = 0I + 0J
IlDll=0
Direction = none

Unit vector in the some direction:
7. vnit vector hos o mognitude of I theref ore wedivide the

,ffiSfi '"YY its own mosnitude'

Itvt\

(_
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6) Find

llvii =

the unit vector in the sgme direction of i : 4l - 3l .

J^.f = J.rlfG5J :- irrr+4 = {25 = 5

! -ar
5

lutr
I 

-l

TJUT T,\
\ --,

.o*,ffi 
b

er',u' flvl\

= Jt = t

ydti--
,,.*J, Itt){Li =

+3- =2b

Writing o vector in terms of its mognitude ond

i = llD llcos? . If + ll, ll sin?.'J.J

is blowing at 60 miles per hour in the
Express its velocity os o vector v in terms

\/ = llul[ cos fii + l{r,lltu&.

= [pDC-,cS.tg c 1_fuD5r_,^, a5t
: kc(u*), r kD(q\

\

J

lr,*25 z5
z3

a-- }Jfr* a,b'll"lhr^+
,a/

7) The jet streom
direction N 450 E.

of i and j.

l\vtl =tuo

\\iltcme=a

--.i--

lV = 30..i7.'+3-J?.1r -J\
t
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Finding the Resultont Forcet ilf,ll tlF)\
B) Two f orces, Fr ond Fz, of mognitude @ ond 6! pounds,

respectively, oct on on object. The direction of Fr is N 10" E

ond the direction of Fz is N 60o E. Find the mognitude, to the
nearest hundredth of o pound, ond the direction angle, to the
neordst tenth of o degree, of lhe resultont f orce.

'l U- t l/'

3o k) lo" €
(jo PUdF

(: 3wqbu t-

5.2o1 i +

llF, il = 30

(rll ' UD

@=wqa'bo

ora 30

^ 
:+i, ,t te

,o ft.*l'1 -l:-
q6

q'F'-,q
tr,Z

Tr'1 q €. = lto CoS3Dc * AO5u1

1t.lttzi 1- 3oJ21.ryilJ

|dl = j(irr")\Lvt.s/H)z = ,f tosr+-on, x t2.et+l <-ffiff"J^g!ts

,?

E:2=* to'j'' \(4#\
e'= L(!'L' -rt^, tnoo tr" .{.7#"^t- w*;d

6.7 The Dot Product 'ff"-;;o"d2tN* 
,4 Tp7I a{ss po"*r}<b.t rhe Dot producf b a ,J-tm4a"J*url"r*W c)'

rhe dot product of two ,.&L?s,ry1?:tr)n?riffirducts of
their horizontol components ond their vertical components.

. rsn ':lJiJ"o
. ri,.,\(I'',rt"Tfrf i -- Ati + b, j ond fi = s2i + b, j

,"i\ru r qfl
*::":",u'-r, -ry*,'' 

- I*:
1,,-#q,**'' 

\ Then n- fr = at az * br bz
*This gives us o number, not o vector
x
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1) Tffi=7i 4jondfi=?i
nroducts:'i.fr- ; r(z) + (-q)G,)

lq +'[G
--l
L-81

w'u

w'w

Pro
I

of the Dot Product

- j, find eoch of the following dot

r'f Lrv rl w

t c- u sco.la*

ft;r- .rec[5r5,

= z(4 +GtX-,)
L+ +l
tE

1) fi.
2) fii
3) ,'

u V-V e t)'v
ri a(vt* r) -1,r-v fr,L.p

C) .v --o
4)E f\ v.v c tt"lt,
5)"6fi uu vv (ca)e = c-("'') =t^(c")

Page J 12



(ar,e r)
Formula f or the ongle between two vectors:

ff v ond w ore two nonze?o vectors ond 0 is the smollest

nonnegotive angle between v ond w, then

.ore-ffi and Q-cos-t(ffi)

2) Find the onglebetweenthe vectors v = 4t

Round to the nea?est tenth of o degree.

@1a = (+Xr) +-C-r)z)
5 (JE)

= .{ _lo
g'fs

1 - . - -z{g cos'
(_oi eo56 ni 4t- loo,3

+:eEi,--Tifo vettors oie pwollel when the ongle between the vectors

isOoorl8Oo ,.v ., > *;t'a '
O-.o 

- 

e>=r8:

- 3i ond w = i*Zi

tlvt[ = J{%t-' 5
tlwtl = !ffi;-:..,1-s

- Two vectors are orthogonol

vectors is 900

when the ongle between the

*The word orthogonol is used rother thon perpendiculor to

describe vectors thot meet of right ongles.

-If the dot product is 0, the vectors are orthogonol

! .F =t) ,1*.r-zr V 1 N or\L c 
A

( r1rP rhqro cs-a- r\QoYtt " )
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3) Are the vectors i - zf. + 3j and ^w - 6i - 4j orthogonal?

v .\r = Z[o) +( rX_ q)
12 -tL

o

Sylet v.uJ =c ,%-a-,^., fu r'r, gtcrs

c

;*1The Vector Projection of v onto w:

f"$*:ilTi1v 
ore two nonzero vectors ,thevector projection of v

0..o ,g Vr = Projrv = ffi.O, Vz = V - vr

^iW"
Y*. V ond w o?etwo nonze?ovectors . Vector v con be expressed

}ffi"f os the sum of two orthogonol vectors vr ond ve , wherevr is

SS^ 
porollel to w and ve is orthogonol to w.

h# 
The vectors vr ond vz arecolled the vector components of v.

The process of expressing v os vr+ve is coiled the
decomposition of v into vr ohd vz

\'r 
/
-/')

--Y6
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4) ffv=
onto w.

pnol -v

2i-Slondw

- v..w w
\[*t\"

= i - j, f ind the vector projection of v t(w(t. ,tz

f' A- 2-/'
t
litri l -, I :_ ,fg_

5) Letv= 2i - 5j ond w = i- j. Decomposev into two vectors
vr ond vzwherevtis parollel to w ond ve is orthogonol to w.

Vr = pr.ol wv = 7-J -7r, ( 8'u^" oLLo'"owo 
e'xo'-"tt)

Lz; - 5.) -(2.J - 1c)
4 -ro -?' 1ac *ZJ'AV *ZJ

.r-:A- c-L

J11

of 2O lbs on a hondl" tnot mokes an ongleof 30o within" 61'*ah''"

horizontol. How much work is done pulling the wogon 150 ft?

w -- 11r,t t llfrll c"b&

=(zo\ r5o) Loa &
= L3q 6.cf

\lzt V-V., :

={ ) i, }. L.-:4*&wiru};-l { 1.--
- (;) A ch i r d pu r t, o *fion#on i,"lJ flV#gllffi,,Y."fi,,irw ffi"

cr)
u\- 'i ) Fon-

x ZZq 8 frrol gound-'

t4 ftvt-t*v bq F*3t +5tUJ
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S3 Polar Caordinates
o polor coordinote plane rather thon

rectangulor coordinote plone.
*

A point P on the polor coordinote = (r, 0).
o R is o directed distonce from the pole to P (con be pos or

neg)
. 0 is an ongle f rom the polar oxis to the line segrnent f rom

the pole to P (con be degrees o? rodions)
o Positive angles are measured counterclockwise
o Neggtive angles ore measured clockwise

+*a-ok oha* r=Z i O =trlct
Relotions betw een polar and rectangulor coordinates
(conversions)

x=rcoso
Y=rsinO

1) Plot the f ollowing polor coordinotes:
o. (3 , 3150) b. (-2, n)

{ 
o -- {trl,=J*+y,

O = tan-, (I)

,+

c. (-7, -:)



f

2) Find onother ?epresentotion of (5,

r is positive and 2n < O < 4n
rZ'd (5,T)

risnegativeond0 <O<2n
4 qd& d a replaa rtol -r

(-: , ui)
r is positive and -Zn < e < 0
),,*twdc.F 7rr I do nol chat*n< r

/(s - lJ-\
\) tl )

3) Find the rectongulor coordinotes of the points with the
following polor coordinotes:

o
Tt..
;)m which:\

\'no^n = 3Sd rr

= r(o)
=t2

4) Find polor coordinotes of the point whose rectangulor
coordinotes are (7, -\6).

f=t fr1re,
,-

v t +3
fi

L

+os\9 = -5
t

*An& = -..J3
Q = ?JJ-

3

t*2dt W *dr'*i
Lila 7 t/-

Md iY c'l ch'r*;y

)-- tt,tdJ- *'{

b. 1-ro, f)
X -' -to Ct2s Ttt

= -,o( €)
3= 

-,0*n2
= _tD( i)

Q@
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5)
coo

II
LI

Find polor coordinotes of the point whose rectangulor
rdinotes are (0, -4). Express 0 in rodians.

(=@
=1

exp?esses r in terms of 0:

o.3x-Y=6

3teusg- \r6o6gn =1,

L 3c"sg+og- \

a-67v-n

6) Convert each rectangulor eguotion to o polor eguotion that
>tailtd J** fii ttt'c-Q- , \ \

b. x? *(y * 1)2 = t 
rat gnt-u ( 

"--t)

[reoso)" u (ts'ae+r)': I

. (3c" s -e - */a6") =O r"coi (g {- "\r;W vLrgntlt =l-\ *l
i (cosb t r19 o )v*n* = o\ - vl-)

v\

r' v2r*:.",t9 zr'J

n (r vZY,,tY)=r,

LG *,"::3YZ



PoW--= ?rry*lo" X 43 uaslaae( ,l r4o

y-= xTqL r o21t = x (Xt",@r1 te't"O= *
7) Convert each polor eguotion to a rectangulor eguotion in x
ond y.

a.r=4
=LU

I l''r -=l(o

(

L--

't-r

b. e-+ ta,t" vl

o= *
1a)^T

E -l
-t
T

reoo& =5

r=*
e os&

rc()bg = - L

4a^v=
+tu"0

ul-+-x

c. r = -Zsec9

d. r = 10sin0

z( =fDr94A

X'*gt = tDrl

^"n3_-,o11 r,r{r.* 
\

X'+ b"-,o yfr)= Z 3 w

( +a-u. ta*fl eocc, f#")

rw--'*)

n^r^It bo+r^ Stdw bd r

\\: 
-^

L
-5)'= z5
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6.4 0 Coa
*Hondout

$ Qornplex S mbe s in Polor For
Complei Form: a * biJFect lof form)

Pol

"*4, n

/ \' - .",0p 
+iur""1'

\L ,'Jr--t^ 
j

Ny' \'/

The obsolute value of o complex number:

fa-*L

*Distonce f rom the origin to the point z in the complex plone

lzl-la+bi"l-^/ffi -r
Polor Form of o complex
7=11ffi

a=rcose
b=rsinO
dtr+F:t&l0

humber: ,,*Xfr r:*nn' I

+ I (a'a) f {1'r-;'''
.-1 f

z =.? co!e, * (r sinO)i or z = r(cosO + i sinO)',-_-^n- --, \,--\^J
A/ b r ':': *

L- bu
z = -t - iV3 in the complex plone. Then write z in polor
Express lhe argument in rodions.

l1.,\ (, - -'J3
-t

: !5
"ld/z

\J

(r :,r-"#" , i* n'"

f{"J

]= rlco> g- +-u'^ e\

Z= f (Cos'tt: r, u{Y;

3@Erust''te.

1) Plot

f orm.
q*=
l2=

-1
-.rB

aG

- t_.

..rX"' \.

r t'{Tl{* +



2) Write z = 4(cos

t'b
\7

30o + i sin 30') in rectongulor form.

I " 
(L)):{

Product of Two Complex Numbers in Polar Form:
-Product/Mu ltip ly

Multiply the rodii ond odd the 0's
-Divide/Quotient

Divide the rodii ond subtroct the 0's

3) Find the product of zt = 6(cos 40o + i sin 40') ond

zz= 5(cos 2Oo + i sin 20"). Leave the onswer in polar form.o

[-f, tco*ro I i s..- q {f{c o>zo frg,',zo>]

(f, s) [os[*otzD) KSuo [,ro rzo! t

5O(cosT.isingr) ond

/D cos(q5- %)* lC (rs T
---

/7\lnl )

v
3

4) Find the quotient of zt =
F. 7t Tt.z?=3(cosI*lStn5)
5.: (Cos Er;z^ '+)

2{3 + Ou

Ltr,-r(rE r)
\

\ tu,c1gsTr t
I
t
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r-l ]
i ' ''j '

- ,, r. )
i i --/'i tc' .': 'l

C, ,"
T

DeMoivre's Theorem ''-'.' 
Lut z = ?(co.so + i sin0) be acomPlex number in polor form. Tf

n is o positive integer, then z to the nth

7n=[r(cosO+isinO)]i;

);.i 
''

Lt\YvYv -r.\ 

€

5) Find [2(cos 30o + i sin 3o')]5""(^na]il ''
_t

5,-> ,'lu5t5'3D) *t.en[e m)J

vvbr*n l6D
. J'\t z-)

6) Find (1 + i)a using

in rectongulor form.

)'i

/n

f
i= .l-

)

=l

i-,-A
I ;, ).,j

\'-; 2-

DeMoivre's Theorem. Write the onswe?

|/\ f = alLzrbL

= g tz+ l.z

= {z

,6-

&Jr,- l)

lay-$

fl+

s-
i

'it/

i l'l'

Wt

lvr-!

-Jtl
u

tt-c =

(/

r(cos*nev,e) = ..E. (uS a-su,[) ,[L r r:
,y


