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® 6.1/6.2 Law of Sine and Law of Cosine

*Law of Sine and Law of Cosine worksheets

Sive i Mus F kwow A <s z | side ARS oc A54
Examples: Round to four decimal places.>*”

1) Find c. 2) Find the measure of <Q.
e
b 23\\
C ~'3 .
& g ‘o’ 4 ‘a’( ut
Ghn Erun sinlle A,
5\}’1)3 Sn’l 77 5 ,_{Sn!/é
Sip@ = ol
Q (.= 165%’)23 o TS
T ¢ =1/ 8. Ysmllb
g\‘\/l77 Q: 5”’1 ( %’)

- A ol5 | A =3E IR

& lg/o_‘sé
C;? = Bl e
= ,‘17 §

Examples: Round to four decimal places. L
: & g
/ .
m/// b % g
//
A by - .
(0% 11 %= 2(0)(1) cos T S 2. 77-2(C)(7)cos A

> A1 - A20ceosTl G F Bt ag

bz.
b?—

Q 2 -2l = -9Hcos/?F
W'W /

a —;f‘- 2 Cos B} -CcoS™ Page | 1
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6.1/6.2 The Ambiguous Case and Applications
Ambiguous Case of the Law of Sines (8SA)

*The given information may result in one trian

gle, two Triangles.
or no triangle at all

“The number of possible triangles, if any, that can be formed in
the SSA case depends on h (the length of the altitude) where
h=b sinA Sine= ‘iff hYP-sM@-__ or)(b
P
Case 1) qis JUst right, we have one

right triangle
Case 2) qis to0 small, we don't have a triangle at ql|
Case 3) qis too big

Sin Tesy

> and a is bigger than b, w
(pendulum away from A)

> and a is smaller than b, we have two triangles =
(pendulum in and out from A)

o > b
g a“‘“"“’ -
One Solution: fx ey si20
1) Solve Triangle ABC

e have one Triangle

A= 57° 0:923 b =26
i = S0 e
¢ 51 Tes+ :
26 Wsin57233 SM57_ sin 3/ ¢
- al.305 « 33 ] <
5l N Cem'f be tiah i lC - 38 ;
P s b cantt be QDAS C7
51‘(4 ?lé Stns 7 —Een R ZC=2 g6
: =e STy
n57_ : <
36-:?:!5’ Sin R iéC:?]\(,? ~3
“fAWsinb7
B > sin~'(3egi

(2B=> 41,47




No Solution:
2) Solve triangle ABC A=50° a=10 b=20

- 205,‘n>50__/o
ge” LB 8 a2 JC

Ne & Sineeoansae=yier=

Two Solutions:

a 3) Solve triangle ABC A=35 a=12 b=16
i [esin 35 R -
46 = : ?. 17 __ﬁ_ (2
e 3l 4l
& c
b I "\
! i sin 35 :s’iw?&; 2
B C " O A 2 _Y13°

& B ¢ lgatnl) &g < 0%,
$in35 _ siup ~—Sin35 (30-47.9 =30.1°
e [zZee]) <© = TRERSIsRd [

s‘s = “
tnlR = [Lsin35 5;7; 35 yagindd.]
o | 2— &
0 TR :b$m35§ ;
C = I2AsiniHd.q

=R :[_E i35 page3
Y :[?D—?S-"”-ﬁ \C = 5.371%

R — S —

A=




Area of an oblique Triangle

Area = % bc sin A
b =3absinC
iy =3 acsin B
4) Find the area of a triangle having two sides of length 8
mefers and 12 meters and an included angle of 135°. Round o
the nearest square meter.
L, | 7/ Nesg
A= 2(3)(12) sin 135 L
g [ 2 c
A =339y
\ﬁ3 BYm> [
| )
Applications
5) Two fire-lookout stations are 13 miles apart, with station B
directly east of station A. Both stations spot a fire. The
bearing of the fire from station A is N 35° E and the bearing
of the fire from station B is N 49° W. How far, to the
hearest tenth of a mile is the fire from Station B?
) 'L Cl86-55-4)-8Y4°
P

| 3 Q- The Yice 15 app(‘awmﬂ—o/y'
107 miles Crom Shateor
C>[351n55 <0\ R . Page| 4
StmBH

\ EEIN .




6) Two airplanes leave an airport at the same time on

different runways. One flies directly north at 400 miles per
hour. The other airplane flies on a bearing of N 75° E at 350

lTiles per hour. How far apart will the airplanes be after two
ours?
N o "= 007+ Joo*~ 2(300)(100)cos 5

a
\ y a’= [|30000 = [|]20008 coS 75
G 900% Ja*=[5oralze7s

a =9/6.558 % 7 miles <pfECt,

WSe leaw of Cosine
Sivice SHS

[ Vlc\:)e)
Awb\-t- N
@
W
7) Island C :

(

1
Hes “
Island A 6 miles Island B

Tf you are on island B, what bearing should you navigate to go
to island C?

E*=C 2 7>_2(e)(Deos x
A5 =55 - 84 cosx

0= —9Y rosx o
P - i e T NL{S& W
Fcos N7 o5 a cos

X= 4441532944 °
T0-Yy.q=Yg5.4°

Page | 5




Heron's Formula:
The area of a triangle with sides a, b and c is
JsG—a)(s—b)(s—9)

where s is one-half its perimeter: S = f(a+b+c)

8) Find the area of the triangle with a = 6 mefers, b=16
meters, and ¢ = 18 meters. Round to the nearest square

meters.
S>3 (6 L+
S 2o
n’ = m—c‘,)(w -16Y 2019
A > 2o (1)) 2)

h = {0
I%VZM"B ®

9) Bob Fernando's triangular property has the measurements
of 40 yards, 50 yards and 30 yards. Find the area of the
property.

S L (40 +50130)
5 = L&

A= mo—t/o)@o—ﬂvwﬁé
ﬁ"’ma)
<3¢ sooo
B Goo \/J > | e

Page | 6




6.6 Vectors
A vector is g directed lin

€ segment
* Magnitude (length) Im|l - distance of m = \TY/:\/?/
. 5 s -1
* Direction (angle measure) degrees or radians -- ‘an X
*For vectors to be equal, they must have the same maghitude and
direction.
*Vectors are usually denoted by boldface letters, but can also be
written as
PQ Pis the initial point and Q is the terminal point
1) show thatu = v w_’{
H V\H :\\\IL_J\6>:+(R¥)~)" H\l “: &(K-J\H(é’l)l(.z,z) si y\(i 6)3
e om0
® " =3 et e
=5 -5 | - |
r\)k'f-——\—(e‘/’*{&ﬂ 5 The_/ et Hag Sy meqn, fudy
= 3 = . | ; ”ﬂ/:”“({
wwm = v2+ = K2 = d;(tc,‘hoﬂ, “ \{ J
—3k 5 Rt '
= '7/:.,) ) = ’g
Scalar Multiplication v e calletn
the vector kv is ca
If k is a real number and v a vector,
scalar multiple of the vector v.
e Magnitude of |k|llv|l
e Direction
o Same if k>0
- o Opposite if k<0
‘ Page | 7




Adding Vectors Subtracting Vectors
* Add the x's « Subtract the x's
* Add they's «Subtract the y's

Unit Vectors

I represents x distance (horizontal component)
J represents y distance (vertical component)

1 /N

—

J

i 1

2) Sketch v = 3I - 37 and find [17]| @/ ¢
Sinets € (0)0) 2endsE (3, L
AN o kb e ™
%2+(_3>1:C>
KN G G =g
3 v =3
3)Ifv=71+3Jand w =4I -57, find o + w and v — w
‘ VS 2 (TT433)+ (UI-57)= || T -3
N -w = (T0+33) ~(4L-57) = BT + 5T
=
Page | 8




4) If ¥ = 71 + 10/, find 85 and -57

NS LTThel = BT F2OT
"5\ 2 =5(77 yi0]) = =35I -50T

5)If v=7i+3jand w = 4i - 5j, find 6v - 3w
bV = b(7c 13)\ = HJde % ’S/J'
D= Bl He B ] =7 19 216

Zero Vector: v =0I +0J
lv] =0
Direction = none

Unit vector in the same direction:

ecvece Unit vector has a magnitude of 1 therefore we divide the

whese | vector by its own magnitude.
Vv
[vl]

oo )

Page | 9




=4

6) Find the uniT vector in the same direction of v =41 —3J.
!IVH Q‘\ #b \X 4/ - 16 +9 |7J’

L = [’/L‘*'-SJ
“\1” » 5

phcise e s i o=
R OO RN M (A

Writing a vector in terms of its magnitude and direction:
V= ||V |lcos@ - I+ ||v||sind -
v |l Al J

L

Q > lyf__‘/——/' C Ivlsin® Y
Cos & 50 ~ v ~
(i a = llvll cese- [T coser = X
sm’ i b =llvilsing y
V Teet 4"0\)' £ fi

* A vector that represents the direction and speed of an
object in motion is called a velocity vector.

7) The jet stream is blowing at 60 miles per hour in the
direction N 45° E. Express its velocity as a vector v in terms
of i and j.

7!

vl cos & Fllvll sine

\)

\{ r
= Ses WGt éo§in‘/5j

o3¢ 560 05)]

L_/gc,ﬁwmo(‘)) ©

Page | 10
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Finding the Resultant Force: el IR

8) Two forces, F1.and F2, of magnitude 30 and 60 pounds
respectively, act on an object. The direction of Fiis N 16° E
and the direction of F, is N 60° E. Find fhe‘ma‘gni‘rume
nearest hundredth of a pound, and the direction angle, to the
nearest tenth of q degree, of the resultant force.

F 3oNIo’E IRl 236 & =90 250"

Fo bLOoNGo'E |F,ll =60 & = 9o-¢0 =32

F[ =30coes8O +30sin ZO)" F‘) = L& o536 £y Lo sin 'BOJ'
5.309. + A 9. Bf/b/j BlL9%Rc. 338 »
4
Q?ﬁ"ﬂf‘“ﬂ' Yelce
Br#-t +F,=57.171 457, 544 1 [59.54¢)
N o Ton” R,

(. Ll Fll 7\(5‘7;7()”}(5?,5‘!‘{)2 e A o€

2 B  Ma
"N 5 ot = [FAB4T7 I 14 cesultend
7| — Qoua“b‘i\)

A s

e

\é(iw\'\mleﬂ
s tn A
6.7 The Dot Product ’ \:C,w:s ,

The dot product of two vectors is the sum of the products of
their horizontal components and their vertical components.

If v=aii+ b1 and W=azi + bz j
Then v-w=a1az+b1be
*This gives us a humber, not a vector

*Two vectors are orthogonal if the angle between them is 90°

Page | 11



1) If v=7i - 4j and w = 2i - j, find each of the following dot
products:

L& = 7( 2)+ (-4)(-1)
a2

5]

)
<L

—_

wew
(DX #(-1)(-1) -
byl !

I5]

Properties of the Dot Product
1) s iy

& L7 3. are Jyectocs
3 6. s, Sealar 7
-t e 47

U(vey = UV yya

O\ =

vov vl

(Ctjn.\\-;' <= C(W\/) - K(CV)

Page | 12




Formula for the angle between two vectors:
If vand W are Two nonzero vectors and 6 is the smallest
nonnegative angle between v and w, then

= and 6 = cos™! ( vk )

Iwhiwll

vw
eliwil

2) Find the angle between the vectors v = 4i - 3j and w = i+2]
Round to th
e nearest tenth of a degree. ol "\(-"l/‘:—;’ 5

Cos 6‘; ‘-{(/54(“33(1) ”u”:\r—l‘z—;’;—:;\l_s_—
5({®)

= YH=¢ =
5 '®

3 cos-! - e
Cos- COS o X AE & > loo.3
25 :

Parallel and Orthogonal Vectors:
~Two vectors are parallel when the angle between the vectors

is 0° or 180° g =130"
e Y 7 Ve
>0 ~— "~ - v W

- Two vectors aré orthogonal when the angle between the
vectors is 90°

A
*The word orthogonal is used rather than perpendicular toy
describe vectors that meet at right angles.

)

_If the dot product is O, the vectors are orthogonal

.

X D zo,'rko,n V 33 ace Or%oaonq/ .
(Opfa (‘eci,o(oc«( Slop-e)

Page | 13




3) Are the vectors v = 2i + 3j and W = 6i — 4j orthogonal?
Vo= Ay e (3)-4)
b TR W
B
Stnee W52 e, Fhen e yectors are
or{—hojo,,q/,

The Vector Projection of v onto w:

9swﬁtf v and w are two nonzero vectors, the vector projection of v
(2 s :
¢ ol Onto wis:

o it f= o S [ s '
b W’;,oj""“ VizProjw = =2 W, Vazv-v N
T nets

$eC

V and w are two nonzero vectors. Vector v can be expressed
o ™ as the sum of two orthogonal vectors vi and vz, where viis
% w:’@(p%rallel to w and vz is orthogonal to w.
w0

\r
% “® The vectors vi and vz are called the vector components of v.

o {
w2\
X A

s
ot . .
Y kce™The process of expressing v as vi+vz is called the
decomposition of v into vi and v

Page | 14




4) If v = 2i

-Sjand w=i- j, find the vector projection of v
onfo w.

) w = 1‘,{3",
Profuy =V L 5 A 8D Jwof = e =
N U 1§
({>)
S R - E

5) Letv=2i-5jandw=i-j. Decompose v into two vectors
viand vz where v1 is parallel to w and vz is orthogonal to w.

: Py | )
V‘ = Pf‘oju\f: )_(,—Z‘) (feom preions €¥ Mf,le_\

v, s -y, s (R0 5 -5 %))

6) A child pulls a wagon along level ground by exerting a force
of 20 Ibs on a handle that makes an angle of 30° with the
horizontal. How much work is done pulling the wagon 150 ft?

Def. of weckiw = F A = [IFIl A8l cos &

M45 o/F a’ia)hn“ ower = lo*—"’%cn —(—o(‘“ 3

focce  which conghant- Pilecto, of
focce s applied WMotier)
(20)[50)cos 3%
=994 7
Y 2159F Faof 'ﬂo»wt:/g
‘« ¢
\
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6.3 Polar Coordinates

* Many times it is much easier to graph on a polar coordinate plane rather than
rectangular coordinate plane.

Tq”k sbout =3 % 9”177"/
A point P on the polar coordinate = (r, 8).

* Risadirected distance from the pole to P (can be pos or
heg)

* Ois an angle from the polar axis to the line segment from
the pole to P (can be degrees or radians)

o Positive angles are measured counterclockwise
o Negative angles are measured clockwise

Relations between polar and rectangular coordinates
(conversions)

X =r cos
y =r Sine e - tan"l (X) @

1) Plot the following polar coordinates:
a..(3,4315%) b. (-2, m)




e
2) Find another representation of (5, Z) in which:
. . . 4
ris positive and 2m < 8 < 47 : - \
A2l (5 ﬂ> add AT 3 Jor t
) H E lf\L‘Avlj e P
ris negative and 0 < B < 27
A(‘)() Tr ';' (?f“c\cﬁ i L\.{ ‘(\
(-5, %)
ris posifive and -2m <6< 0
Subtcact AM 3 do note l/lcwtj er

(5%

3) Find the rectangular coordinates of the points with the
following polar coordinates:
O (3, m) b. (-10,%)

¢ (e

X =(coser = 3cosil

I i W
X = "IOCOSG \{/ (O 5‘/16

J ! :’/O(L—E\ ':—IO(‘.%»\
:3-(30 = “5\3 il
\/;(5‘\\,1&,»:: ?/55;’1”1 (’55, ‘5)

o I (—_3; O)l
4) Find polar coordinates of the point whose rectangular
coordinates are (1, -V3).

SR S PPk

Ciediega Oz Fan' =3
- &= 5IC
4 , =
-
| 5t Page | 17
&




5) Find polar coordinates of the point whose rectangular
coordinates are (0, -4). Express 6 in radians.

— - L{

.},_. Oz 0%y twve =g
:AT(;‘ L/LV}()Q g'ﬂf(_j
=4 &= 3T
=
' 3m
Lo, (I

6) Convert each rectangular equation to a polar equation that

|- (cese €Xpresses r in terms of 6: S frndocd Form For citele ~
{>C57€a, 3x-y=6 b. x?+(y+1)2=1 =1 cenker(o-)

(Ccose)™ *(csrme} = (

£ S76 F .
(\(Sccse» =S ﬂe—) & o C Smfm—)rsm (71—'/ -{

R o i _ 3
r\ = 4 ((-OS (3’+.§\‘V)2(‘j')f—,;2(‘5.nﬁ- =0
\—/(u
3056 -S\1& ;

*4 dvsisanes

3V‘C056‘*‘|(\S ne =6

Cle+ Asive) =q

e R B T

&
g“"j‘t’ pocnt :
f iy po/«’) C=-2snwe&

Page | 18
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i D >
PC’ ‘Q( 2 ‘\QQ +‘-4t/l‘j\/\[c\( )( 3 \/ i\/\S\lécxc) o 3‘) (-’;"6—

: .
M2y "+y” lCoser=x (sing=y twme=L
7) Convert each polar equation to a rectangular equation in x
and y.
ar=4
~ 2
I A6
-¥2+71;\Q
3m
Brig=e -
+‘<‘w1(5’:u;
‘]"(‘A = 2
no = feny [*mfu fan of each S:JQ_B
“["Ou/)é—': —/
8 A st
&
)
Ccos&=X S€c= cos
{ = S
(ose
Ccose—= -2
d. r=10siN0  mylt, poth sides b\/ r

A S G o
) X 2;#\7,2_ =10 }/ X F ( 3 "5;5 23 5
Z .
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6.4 Graphs of Polar Coordinates
¢ *Handout )
- \Lk/ _

6.5 Complex Numbers in Polar Form
Complex Form: a + bi (rectangular form)

P L. %
[Tec| wm »Omnﬁj

The absolute value of a complex number:

*Distance from the origin to the point z in the complex plane

‘Z|=‘a+bi|=\/a2+b2=r

Polar Form of a complex number:

,)\,,\u“/ 27! wy‘o‘ (es
r= V@ ¥ 52 P F oy rectn
c /] N iccoser, (516 6
'
a=r cosb «— N D |
; % (TeeL
b=rsind
c\=\ritane |
v
= r cosO + (r sinB)i or Z=r(cosO +i sinbd
z \_/'LA—/ S/I\O&/) ( . )
o \V\M

i I's &
S EOE ST
1) Plot z = -1 - iv/3 in the complex plane. Then write 2 in polar
form. Express the argument in radians.

(\:\S(_()’k[,\]‘g‘bl Z = (\(CDS O'-l—ch;o@.\
_—

s 27 2(cos "% v ¢ sin*m)
C={g" Tl Ilees B is.‘n“m/s}
g

P
‘ St L
4o @’:t_i—? ] Page | 20




g Write 2= 4(cos 30° + i sin 30°) in rectangular form.

—

= "‘(4’34 t(lﬂ>

& SO b o

Product of Two Complex Numbers in Polar Form:

-Product/Multiply
Multiply the radii and add the 6's

-Divide/Quotient
Divide the radii and subtract the 6's

of z1= 6(cos 40° +isin 40°) and

! 3) Find the product
20°). Leave the answer in polar form.d

= B(cos 20° +isin
[(a ( cos 104+ (5in Z/O)YLE (cosroc+ ( smgoﬂ
X 5)[cos‘/%uo\ + (5w (Yo ras)|

tgo(wséousmeo} ~ Boc Is bb*
o Boveht s Tr/S

4) Find the quotient of z1 = 50(cos 4—375 +isin %E) and

zz=5(cos§+isin§)
yr
56 (cos 3 +isin 4
5(605'"/;”5';/,11‘/5)
- = lo T 1\ o o
G (cos (T-y4¢ sin (Y1)
\ . e '
\;IO(COSW/‘FLSI/JTB\/) sl
age
D ciis T |
i R

,




gl N . N\ «
~L?\1,w\ ~"0 X’w

SR X BN 's3 A .
ﬂ\:\\ L”A \)L J\Q ts o ‘MP\“( n - ) /i‘
\, (oW Nn€ s
Nl gDeMowres Theorem e

Let z = r(cos6 + i sin®) be a complex number in polar form. If ™

nis a positive integer, then z to the nth power is:
2" = [r(cosO + i sin®)]" = r" (coge +i sind)
(N coslne)+ CS:W/VI'@'D

B) Find [2(cos 30° + i sin 30°)]° (5

(5=
& 9
i L Eas [6.30Y + L2t /5‘3@3]
- a2 [tesiEs 4 ¢'S(AI5O>
& Bt ML~ L
;3*-( a T 1\. S ¢is 150°

A ER A o 3a¢ is ¥

6) Find (1 +i)* using DeMoivre's Theorem. Write the answer

in rectangular form. P Lo |
[ o
Twe) A P tun & > 7 (H. 20
\%ﬂn W +en O = |
n feal o=
i .,{—— =il
4% T = /7
R
lFi = 0~ (cos6+ isme)= J_E/casgns.‘n%) Jic sk

(thl; (\E{)q[cos (4Tl S‘m(’/‘"{}]

:"/(oosf/‘+ ( $iv7 TF’\ Y ¢ is »
=4 (-1, +0c)

,;/\‘

[—{1.

~
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