6.1/6.2 Law of Sine and Law of Cosine

*Law of Sine and Law of Cosine worksheets

Examples: Round to four decimal places.
1) Find c. 2) Find the

measure of <Q.
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Examples: Round to four decimal’wi)'laces.
3) Find 2. 4) Find m<A. ¢
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6.1/6.2 The Ambiguous Case and Applications

Ambiguous Case of the Law of Sines (SSA) ASS

or no triangle at all

*The number of possible
the SSA case depends on h (the le

h=bsin A, /\;/ o / l\“‘

*The given information may result in one triangle, two triangles,
i%’zﬁﬂgﬂﬁg if any, that can be formed in
ength of the altitude) where .
N /
\
A ~

et Case 1) ais JUST r‘sghT we have one right triangle”

ﬂ<—Case 2) ais too small, we don't have a triangle at all

Case 3) ais too big

> and a is bigger than b, we have one triangle
\ (pendulum away from A)

> and a is smaller than b, we have TWB ‘rmangles

(pendulum in and out from A) b}ge

One Solution:
1) Solve triangle ABC
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C. No Solution:
- 2) Solve triangle ABC A = 50°

= a=10 b=20
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Two Solutions:
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~—  3) Solve triangle ABC A=35° a=12 b=16 J(/
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Area of an oblique Triangle

Area= 3 becsin A) W{
=%absin69 ‘M ggb

=5 ac sin B \
Y

4) Find the area of a triangle having two sides of length 8
meters and 12 meters and an included angle of 135°. Round to

the nearest squar'e meter. f"-*’r\
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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
nearest tenth of a mile is the fire from station B?
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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
miles per hour. How far apart will the airplanes be after fwo
hours? L arp?700% - (500
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Heron's Formula:
The area of a triangle with sides a, b and c is

A= sG—a) b —0)

where s is one-half its perimeter: s= 3 (a+b +c)

8) Find the area of the triangle with a = 6 meters, b = 16
meters, and c = 18 meters. Round to the nearest square
meters. 3= % (b +HLOHB)
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9) Bob Fernando's triangular property has the measurements
of 40 yards, 50 yards and 30 yards. Find the area of the
property.
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6.6 Vectors
A vector is a directed line segment
e Magnitude (length) |lm|| - distance of m

e Direction (angle measure) degrees or radians
*For vectors to be equal, they must have the same magnitude and

e

direction
*Vectors are usually denoted by boldface lefters, but can also be
written as v

PQ P is the initial point and Q is the terminal point
1) show thatu =v_— y
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If k is a real number and v a vector, the vector kv is called a

scalar multiple of the vector v.
e Magnitude of |k|||v||
e Direction
o Same if k>0
o Opposite if k<O



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

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

/N

J
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2) Sketch # = 3I - 37 and find ||| o
sStodks @ (00 §ends @ (B,-3)

z 3 ( fp' +0 = C ‘
R SRR B (Y o
S Y v = 32

3)Ifv=7I+3Tandw=4I-57,findv+w and 5 — w

Viw = QT+3DH+lT-593) = \ T 2%
J_ W - Qe -(bT-53) = \3L +8F
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4)If v =71+ 10/, find 8v and -5v
g2 . §QT o = [SLT +50T

e o — _RET 2T |

B5)Ifv=7i+3jand w=4i-5j, find 6v - 3w
7 - (7 +3 ) ) = WZoHE [

N20 Sy

\ 200 1287 |
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Zero Vector: v=0I +0J
lv|=0
Direction = none

e Unit vector has a magnitude of 1 therefore we divide the
weo 7 vector by its own magnitude.
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6) Find ’rhg unit vector m;rb_e_;ame direction of v =4I —3J.

—
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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. ,
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Finding the Resultant Force: el e

8) Two forces, F1 and F2, of magnitude 30 and 60 pounds,
respectively, act on an object. The direction of F1is N 10° E
and the direction of F2 is N 60° E. Find the magnitude, to the
nearest hundredth of a pound, and the direction angle, to the
nearest tenth of a degree, of the resultant force. 2 YO
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6.7 The Dot Product b 2 Afﬁ“h g%vu approx 5255 POy

The dot product of two vectors'is The sum of The pr'oduc’rs of
their horizontal components and their vertical components.

o 0%
\ s !} & . . . . .
I \ If v=qQail + le Gnd W=azi + sz
:A‘}i"\z‘: ) p ‘M ,,

1 Then v-w=aia2+bi b
*This gives us a humber, not a vector

*Two-vectors-are-orthegonal-if-the angle-between-them-is-90°—
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1) Ifv=7i - 4 and w = 2i - j, find each of the following dot

roducts:
g-vT/ _ U2 + (-a(-1)
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Properties of the Dot Product (¢ 1w ,v 4 w @ue vectors,

1)5-\2:5 5 VU =0V } ¢ w scatan
2)'5i; VYU D LLC\/+\Af) UV e

3) v >\/ O Vv O
4)\913/13 \\ Nk & ll\/ul
5) vv vv vV (CC‘L}\? i C,va3 :L,L(Qv§
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Formula for the angle between two vectors: o v,

If v and w are two nonzero vectors and © is the smallesf
nonnegative angle between v and w, then

v W L[ VW
cos@ = —— and 6 = cos (Q_;)
lwlliwll lwllwll

2) Find the angle between the vectors v = 4i - 3j and w = i+2]

Round to the nearest tenth of a degree. u vl| = 4 eyt = 5
o5 = () FEID) Wl = Jirrer 28
5(J5)
- 4 -b
5V5
@’o«;? CosE& = %EQODY’/&\QO_%'

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

=
is 0° or 180° — > {,_——Q—v:——q

Vv

“‘W
G =° & = (5o
- Two vectors are or‘Thogonal when the angle between the

vectors is 90° L
N
1° 2

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

_If the dot product is O, the vectors are orthogonal
—
—{?.\T\;J“? Ten V VN aae w%ogtma/@ b

(opp recprocat ‘stops”)
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3) Are the vectors v = 2i + 3j and w = 6i — 4j orthogonal?

V-W = Z2(0) (A=)
12 —12
o,

Snep vew =0 st ‘o Ve @ROYS
o ordkh ufﬁcwa\,

.~ The Vector Projection of v onto w:
ol ‘”f:@( If v and w are two nonzero vectors, the vector projection of v
(} M“}" onto w is:

od o ¢ Vi=Projw =

——.

Ew_\
‘W

lwjjz —*

Vozv-wv;

s V and w are two nonzero vectors. Vector v can be expressed
ﬂﬁog@z’"w as the sum of two orthogonal vectors vi and vz, where vi is
. parallel to w and vz is orthogonal to w.

?@N 4w~ Thevectors vi and vz are called the vector components of v.

The process of expressing v as vi+v: is called the
decomposition of v into vi and vz
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4) If v=2i-5jandw =i - j, find the vector projectionof v . vz
on‘roo?v.\/ gy o Mw
Projws = fwif\™ @ o
5
= (L -Q 1/— L/;T
o - - fw/
B) Letv=2i-5jandw =i - j. Decompose v info two vectors
vi and vz where v is parallel to w and v: is orthogonal to w.
V, = projuy = 10-25 (bme prvew exaplo
Vo< V -y E (:L{-SJB (72'_L - ’Qv
= i—;i’“l'?:\{*l\«*’\s .
Z fovee vers ohs i
< , > i 3
ks work: { 5 S’ X bfustesc Lve 2
/6}) A child pulls a wagonﬂ_%ng leve gr/géncfgy exé?‘rmg a force %&hv\—.
of 20 Ibs on a handle that makes an angle of 30° with the o ekt
horizontal. How much work is done pulling the wagon 150 ft?
| —
= ([ALIAB | cos 6
=(20Y 10 eos 2D
= 2598 .077
~ 2598 foot P(jwr\oté
Wad)

(P~ 75

6 .
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6.3 Polar Coordinates

yd
* Many times it is easi raph on a polar coordinate plane rather than
y grap p P

rectangular coordinate plane.
x

A point P on the polar coordinate = (r, 8).
e Ris adirected distance from the pole to P (can be pos or
heg)
e O isanangle from the polar axis to the line segment from
the pole to P (can be degrees or radians)
o Positive angles are measured counterclockwise
0 Neggg’rive angles are measured clockwise
*felc @aloout v= 3 ¢ & ="/,
Relations between polar and rectangular coordinates
(conversions) N
X = r cos6 r=.x?+y? .. =& T

y = r sin@ 0 =tan™! (%)

1) Plot the following polar coordinates:
a. (3, 315°) b. (-2, m) c. (-1,-5




r O
2) Find another representation of (5, g) in which:
N ris positive and 2m < © < 4m

.v}v
+2T = NadAL I MM
(5,97 fdd
/ -
) 4 o, m? )
[ Pdn4

ris negative and 0 < © < 2m

K add ™ g peplaee vy -r

4 “-; ’_‘/‘('“ L §5Y4
/ ( 8 LA [N
(-5, &F) -
ris positive and -2m<6+<0
uttrack 2 ¢ do not c}xw\jg r

(5,-1)

3) Find the rectangular coordinates of the points with the
following polar coordinates:

« @ a3, m)

b. (-10,%)
Ly o
X=reosg = SLosTr = —wcos T Y=-105:n 7,
= 3(- —
, ,(5” ] ——/(_)L‘_)_% = —10( %)
K’\(&)‘\e' = 3Sun T

- 2o | C53 o) )
(ﬁ’?S)ED ) S

4) Find 'powlar' coordinates of the point whose rectangular
coordinates are (1, -v/3).

S c= N\ THEB) b =
03 = WA tng = -V3
= \)"‘ _ v
“ . 6 = 5—3—
QTL

)
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5) Find polar coordinates of the point whose rectangular ‘
coordinates are (0, -4). Express 8 in radians. -

—_—: r:m ,},aﬂ@:lg_
‘F o UJ\W
631
(4, %)

6) Convert each rectangular equation to a polar equation that

Standard dwm v arce

expresses r in terms of 6: (o
a. 3x_y:6 b. x2+(y+1)2:1 vzl cen )

(rcow\l 3 (rw(ﬂ\}lz \
¢ (o5 6 - 316 =0 o @ v vulte FLagmbH =1
— (= ]
rZ(COSL@ 51 Q) L Dot = O
O Y\

WP A |
vy o |
L( 3cosE-8in g i

2 =
£ +rsmG =0

Brtos© -\ repise- = (b




Qﬂu«;vﬁuﬁ@juﬂu Xéj wﬁM%(éfréﬁ

vExyt reoss =X VSen Oy 7‘&»«(9:3%
7) Convert each polar equation to a rectangular equation in x
and y.

a.r=4 r?—:[u

d. r=10sin© ikt bot sidws by r
) S
= Oy '
¢ rSun G \ )(14.(::]—631:25j
Xz‘f'g B = Ioj £
A i/

N Y v

AU W ~

s 2+(j iy oS it A g 8
N S HR 2\
Ko+ y -0y es)=2 S



*Handout 5
/é5 Complex Number's in Polar Form. R ;
NN \____/*“\w,/ .
Complex Form: a+ b\(rec‘rangular form)
VAN o
{ fw,-’ki/"y
Y= | A \4
S

The absolute value of a complex number:

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

|z| = |la + bi| =Va? + b2 =1
Polar Form of a complex number: . e /’“’” yr
b

r=+va? + b2 i ; \(Q/

' v b f7

b
a=r cosO < T ind
b=rsind
-€/='r 1and
v
z=rcos6 + (r sin@)i or Z = r(cosO + i sinB)
Y /V | - ~

®

1) Plot z = -1 - i 3 in the complex plane. Then write z in polar
form. Express the argument in radians.
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2) Write z = 4(cos 30° + i sin 30°) in rectangular form.

Product of Two Complex Numbers in Polar Form:
-Product/Multiply

Multiply the radii and add the €'s
-Divide/Quotient

Divide the radii and subtract the 6's

3) Find the product of zi = 6(cos 40° + i sin 40°) and
z2 = B(cos 20° + i sin 20°). Leave the answer in polar form.a

LQ» (costiorcSuaD W[ (e oszottswza))

((o 9) EOSUOND3 HSun (do ‘1’7,031

Cr s oU

y
g s
7

—

=\?>o(wbgg_+ (sonleD) | = 20
30

—— &
g

7
\/l

Y

2
Gk <?

4) Find the quotient of z1 = 50(cos 4?” + i sin 4?”/) and
> = 5(cos % +i sin —g)

20 (C/Dbu‘;"bn:rc'%ﬂ JF';)_
S (cos an’%“@)

= (0 cos(T- B (3w (U5 - 10 cs

——

\ (L' O)DbTT_ 1+ (-/ M—J Page | 21



O
DeMoivre's Theorem
" Let z = r(cos® + i sinB) be a complex number in polar form. If
n is a positive integer, then z to the nth power is: =

z" = [r(cosO +i sme)]“ >phs

\ 6_ -
5) Find [2(cos 30°+ i sin 300)]5\?( <Cp3ﬂ9+  Senn

- 2 Teos(5-30) +iswn (5:300)

= 29 Co5IBD +LInN 10T 2,0 | ~, 5 1SD
=22 ("2 +0 BD

= '\, [RE r I C)
//—“——-l

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

</ \:}-

= \)’Z’_—’:b‘.Z +Coun. o= ";" r ‘v )
:\)['L+\7, tamg = |
NE Ty
e = r(CosBrisnd) = N7 (cosT s T (2

(HLBL\ = (\J/?,jt Eob(@z\b F W(&%‘)}

= th (Qob%ﬂ FCSn AT
= d (l + oL

—

= “".\"‘L% \Q( \“L{ "’ i
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