


Example 3: Factor27z3 + 125
Solution
27x3 + 125 = (37)% + 5°

Now use the Sum of Cubes Formula:

Ans | (3z + 5)(92% — 15z + 25)

Example 4: Factor8z® — 27y3

Solution e ‘CO ‘\)\(

8a% — 27y = (2)? N tesa\%
Now\ﬁth%@@( nce of& ﬁ% rA‘aA‘
P v Yo - 3y@a
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Chapter 1

Review of Functions

uk

1.1 Functions 0.
sale

PV A0S
very valid inpue @ cegxactly oneoutput,y; no more, no less

B. Explicit vs. Implicit Functions

1. Explicit Functions: function whose defining equation is solved for

2. Implicit Functions: function whose defining equationn®t solved fory.

15



Example 2. Az) = |z|

Solution
Q=) =|—z[=|=1]|z] = |z]
dz) = |z|
~f(w) = 1|

Ans [Sincef(—z) = f(x), gis even

Example 3: fz) = (z —1)? CO ‘\.)

Solution e
o N0 g

ANs

Sincef(—x) is neitherg(x) nor —¢(x), gis neither even nor odd.
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Example 2: Giveng(z) = z°, decomposg into even and odd parts.
Solution
Note: dem g = (—00, 00), SO the domain is symmetric.

Now use the formulas:

Ans | g (z) =0
Foud®) = °

This was no surprise, really.was already odd.
Note: This is another even/odd test. To test a function, do therdposition . . .
If the even part is 0, the function &dd. If the odd part is 0, the function even

If neither are 0, the function iseither even nor odd.
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Exercises

1. Determine iffis even, odd, or neither where
a.f(x) =3z +2
b.fz) =22* —z +1

C.lx) =12 -2z

d. f(z) = /Ia]
e.fz)==x
tgs) = i \S.
(o)
eS
g.f(z) = Tra? Om NO _‘ AA%
2. lee e\N decom @ﬁ rﬁ,&e Qd odd parts.

?plam why a nonze functlon can not hayaxis symmetry.

-
=

4. Explain why the domain of a function must be symmetric idesrto be able to decompose it
into even and odd parts.

41



Example 2: Aregandginverses, wherg(z) = z* andg(z) = /27

Solution

ANs

Check the two conditions!

L (o g)(z) = ls(@) = V) = (Vo) =z

2. (g00(z) = g(l(x)) = g(z?) = Va® = |z

Both conditions are not

gand9 are NOT inverse

(7]

met, so . . .
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Example 3: Determine iff is one-to-one wherg(z) = ﬁzfg

Solution
1. Seti(z) = A(a):  Lth =t
2. Solve forz:  LCD=(2? — 3)(a? — 3), andz # +/—3,V3

(@ = 3)(a* - 3) [25] = (o~ 3)(a* ~3) |54

(a® — 3)(2? +4) = (2% — 3)(a® + 4)

222 + 40% — 322 — 12 = %22 4+ 422 — 3a® — 12
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Exercises

Use the formal method to determing’is one-to-one where
1. fz)=22-71.
2. f(z)=2"+3.
3. fz)=+b—u.
4. flx) =222
5. lz) = logy (22 + 1). \(
6. dz) =1t a\ e _CO AV
7. Show that all linear functions with ‘S%I%JA-%H&

8. Show W‘@Wn‘sh(eg r@ o@%m@“

Pey " pad
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Chapter 2

Rational Functions

2.1 The Reciprocal Fﬂgt@(} \)\(

eS
Nov
Letf(x) ﬁq ﬁlﬁ(@mroc_ai fu@lﬁ
P([\&XL plot thlv&@@ table of values. Sigce undefined at = 0, we pick a lot

of points nean

x y x Y
-10 o 0 | undefined
-3 — = 10
2| - S
-1 -1 : 2
-3 -2 1 1
-1 -3 2|
—= | —10 3 3

0 | undefined 10 =
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y-intercept: sek = 0: 70) = % =-1
Now graph an initial rough sketch:
)
A
e e >
ATt~
v T uK

Now we need t oint tﬁ&% t is going on. Wepie —6 and
T = 6t aqﬁ tal asymptote, andapiek —3 and
e

aV|o
S e the b vertical asymptote. Then pielwathers to
P ( e\IXe wha f@é

z |y
19
—6| L
13
—4| L8
—~3| 10
—1| -4
2
L] 3
17
6 | %

We plot these points on the grid we already made. Then we cbtimepoints using
the asymptote behavior.
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We plot these points on the grid we already made. Then we cbtimepoints using
the asymptote behavior.

Ans

Solution

1. Asymptotes
We first have to factor . . .

Consideringr? + z + 1, we can't factor it immediately, so we decide to use
the quadratic formula. Howevét — 4ac = (1)? — 4(1)(1) = -3 < 0, so
the zeros are complex. Thus we have no vertical asymptotesies!

Since degree top 3 and degree bottom 2, and since3 > 2, we have an
oblique or curvilinear asymptote (oblique, in fact, as we selow).
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Now use the quadratic formula on the remaining quadratic:

o 2E/4-4(1)(2) _ _24A—8 _ —24v/—4 _ —24% _ 1434
T = 2(1) = 2 =72 T = ¢

Since these are complex, we only get animtercept from the: — 1
factor.

Thus we have one-intercept,x = 1.

y-intercept: ser = 0:  ((0) = G2 = -2,

Now graph an initial rough sketch:
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Chapter 3

Elementary Trigonometry

A. Circles

e 110
P $%}L\d Forrwza@@ ~p)? = 12

1. center:(a, b)
2. radius:r

3. circumference2nr

111



Graph:

circumferencedr/3

Example 2: Find the center, radius, circumferenWy @e@bts of the circle, where

z? +y? = 1. Then sketch the circle. a
ote>

Solution _‘( Om

P ( e\,(‘:‘%\rl\l ,%Lge

radius: v/1 = 1]

circumference: 27 - 1 =| 27|

z-intercepts: sety = 0:

224+02=1
x? =
r = =+1

Thus thez-intercepts are-1.
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Example 3: Evaluate.(2F)

Solution

127




3.4 The Wrapping Function At Multiples of 7/4

A. Introduction

Evaluating..(¢) for 6 being a multiple ofr or 7 is direct. However, we need a rule for
evaluating.(#) when@ is a multiple ofZ.

We will derive the7 rule in six easy steps.

B. Derivation of the 7 Rule

Step 1:Note that ifd is a multiple of7 (lowest terms), theaé:o;)c'jin@ng 4 spots.

oM

eW ' o

eV 500

| |
[ [
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Step 4: By symmetry, they axis bisects the triangle into two with top edge Iengﬁw

v g
w( %) w(f)
Al B
1 1 .
\o CO 'U

Step 5: We examine trian NO“
oth
e 14200
Pag T

B

preV

S

We can use the Pythagorean Theorem again tosfind

o

= 5=

2
2 V2T 12 2 _ _ 2
3+(—2>—1 = P+2=1= $&=2
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Step 3: Alternate Interior Angles Of Two Parallel Lines
Cut By A Transversal Are Congruent

By the above geometric fact, the other internal angles ofrihegle arec anda
respectively, as in the diagram.

w(F) w(3)

x
\_

o UK
Step 4: SinceZa = /b = Zc, the triangle is a\ us the triangle is equitdie
and all sides have Iength 1. é

AAD
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B. Tangent

1. Domain:

Givenw(f) = (v,y), we havewar § = £. Now £ is undefined whea = 0. When
does this happen?

Y

TN

T z = 0 happens here

e uk

e\,\éﬂ\[) g&@med&gA @& s P

P ( What |s@@gerval notation? To see it, let’s plot thiwaled values on a number

line:
e oo S > > > % e o o
_3m T ™ 37 57
2 2 2 2 2
Thusdem (tan): ... U (=35, —5) U (=2, 2) U (£,35) U (35,20 U

Note: Each interval has an endpoint being an “odd multiplg§ of

Since2k + 1 is the formula that generates odd numbers @can integer), we
recognize that

dem(tam): UNiON Of all intervals of the forn U™ CEIIT) \wherel ¢ 7
[k is an integer]
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C.

D.

Quotient Identities

Using the definitions again, we get

The Pythagorean Identity

Note: 22 + y? = 1 (because we have a unit circle)

Since we have thab. § = x and.ix f# = y, the equation becomes

(cor 0) + (s 0)* =1

Shorthand:(oem 0)2 - 0942 0

warning: ce» 6% does notmean(ces 0)?;  ces 82 meansees(6?)
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Exercises

. Knowces § = 5. Find sec 6.

. KNowsim § = —2. Findcac(—6).

. Knowees § = 2. Find sec(—6).

Nsim 0 = i what are the possible values®t 6?
Ncon ) = % what are the possible values.of 6?

. If tan 0 = 3, what are the possible valuesset 0?

uk

. If e&sc 8 = —10, what are the possible values®t 67 a\e ‘CO .
S
N 2im @ = 1, what are the possi%aN@}-’e‘ AA%

O
Py e\l\e\l\l W l’( 0©
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Example 2.  Graphf, wheref(z) = 3 + 2 ces (72 + 2)
Solution
lmz+2=0 = x:—%

2.tz +2=21 = x=2r—-2 => =22

3. Note below that thg-intercept before the vertical shift, beilges (2), is nega-
tive.

o fro®
preN \e\l\é 20C 19

4. There is no reflection

5. Shift up 3 to get final answer

181



Exercises

1. Grapty, where
a.f(r) = 3cendx
b. {(z) = 2nlc — )
C.dx) = 5ces(22 — )
d. fw) = —} cor(nz + 5)
e.fz) =2+ 3oz + 1)

f. Ax) =4ces(3x —2) =5
fx) = 4 con(33— 2) a\e‘c

9. flz) = e\Nw{ - h—\ N
\ﬂ
mwz?a&w

185



Now draw in the damping curves= z? andy = —z2, then modify:

Ans

Example 2. Graphyg, wheref(z) = e” ces 3z

Solution
First graphy = ces 3x:
a.3rx=0= =0
2w

b.3z =27 = T =

207
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4.8 Simple Harmonic Motion and Frequency

A. Simple Harmonic Motion

An object that oscillates in time uniformly is said to undesymple harmonic motion.

Example: Spring-Mass System

/K K 52 1 / frictionless
B\

Hered = asin (wt) OF d = a ces (wt), Where CO *
d: displacement frﬁqmﬁn‘p%ltloabf%

B. Frequency

1. Period, T: T = 2;“ time to undergo one complete cycle

Units: units of time, typically seconds (s)

2. Frequency,v: v = % “oscillation speed” (how many cycles per time)

Units: inverse units of time, typically s, also called Hertz (Hz)

210



Example 2:  Find a model for simple harmonic motion satisfying the ctinds:
e Period:6s
e Maximum Displacemenm
e Displacement at = 0: 2m
Solution
Since the object starts at maximum displacement, we usetieecmodel:

d = QA cen (wt)

Nowa =2, andT =6 = 2, sow = 2* = %, CO ‘\)\‘

6

AnS d: 20&/&(%7&)

N
M
e\l\\l?‘a(;e 2e o

preV!

212



Example 3: FactOrec?s + 5tanz + 5
Solution
Can't factor directly, so convert to same trigonometricduon!
Use Pythagorean Il: 1 + tan? = sec’
Thus,
nec? T+ Htan T + 5
=(1+ta’T)+5Htamz+5

=t T+ Htamz + 6 U\(

cO-
= (tan T + 2)(tan T + 3) Otesa\e

\ ALD
W’s‘? 7\ ol
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. 1 1
Example 3:  Verify the identlty:1 ey R " 2 rec’ 0

Solution

Start with the left side:

1 " 1
1+asimf 1 —4nf

1—sinf 14+ 4sinf

AT )=o) A Fom@)(i—smp) D

2 .
S A Tmf)(i—mmp (20dNY)

uk

B 2
1 — 26

multiply out bottom O-
e

_ WOM AABean
‘?(e\l'\e\l\l;?(?j%;;if%ZW of

= 2126 (use reciprocal identity)

Thus we reached the right side, so we are done.
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5.3 Sum and Difference Formulas |

A. Derivation of ce.(a — 3)

Step 1: For valuesy andg on the number line, identify(a), «(5), anda —

Yy 6

T

(8)

VK
Kb esAC c0
m Oltr‘ AAD

.y §1O o
P f%)ﬂ &§%gg ”2“%3%, and calculate lenditistance between(a) and

wl(@) = (cor o ) amieg wlB) = c0 B, n 5)

N

Distance Formulal = /(ces o — cos 3)2 + (sin @ — sin 3)2
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F. Formula for te(a + )

Writing tor(a + ) @s UGS , and then expanding and simplifying (Exercise), we get

Comments:

1. The above formula will only work wheta» o andcar § are defined!

2. If they are not defined, then you need to simplify6e @mthe long way,
using C *
a\e-
> o
. "( & +
e 2730 1)
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Example 2:  Find tan(75)

Solution
Write 1”—2 asg — g!
Then

on (£
12

Ans [2—-+/3

)-n(3-3)
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Example 2: Expressees 70 — ce 46 as a product

Solution
Usecns A = con B = —2un( 457) un( 437
Thus
4 —4

Ans | ~2n(t5) (5 "4
coV
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Example 2:  Verify the identity:

i O+ aim B a+ﬁ> t(a— )
m—m B T2 2

Solution
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Exercises

Verify the following trigonometric identities:

conbl—ceondl __
1 Siramss = tant

condf—cen20 .
2. sy =

coesratceonfS a+p a—
3. cesra—cenfS cet( 2 )Wt( 2 )

conl—cenbl __
A S Giamss = tam20
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. The Six Trigonometric Functions

To motivate what comes next, let us first review the graphéefsix trigonometric func-
tions.

Y

280



C. Motivation

All six trigonometric functions fail the horizontal linedg so aranot one-to-one/invertible.

We therefore define the capital trigonometric functions.

D. Capital Sine Construction

To make this function one-to-onwjithout changing the range one choice that can be
made is to throw away everything except the part of the graivéeen—7 and?. This is

not the only choice, but it is the most obvious choice.

Yy
I+ y=S8azx
L L
- =7
T ™
T3 2 T
11

The residual function is a capital function. We calkit.

ThusSin z = smz; z € [—5, 5.
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preV!

ANs

2. To getsin  from ces 0, We US€es? 0 + »in? 0 = 1:

2
(—i) +am? =1

1

— +an’f=1
16+
15
an? ) = —
16
V1

3. Use the restricted domain to try to remove the sign amtyigui

Sincef € [0, |, we are in the region marke&o ‘\)\‘
y a\e :
eS

AD
\N {xO § &
© pagd© v% :
N

Heresn 6 > 0, SO

_ Vi5

AU —_— 4
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previ ‘page

ANs

3. Use the restricted domain to try to remove the sign amtyigui

Sinced € [0, |, we are in the region marked:

Y

I
NI,

K
o cae OV
Heresin @ > 0, SOsin H—QT‘esa

o
Howe\vﬁ c‘v@m{gle,mlwaé)ﬁﬁw

o))
(0

_ 4
925

. _ 46

292



Then

25
cot?f+1 ="
0+ 9

16

2 —_——_—
cek —9
4
ce9=:l:—
¢ 3

3. Use the restricted domain to try to remove the sign amtyigWi

0 L)
Sincef € [-7, 5], we arei‘n‘thega\eaﬂ%:

e
oM N o 448

e Ty
N

We see thatet § > 0 in quadrant | butet # < 0 in quadrant IV.
Thus we have nanitial help!
However, since we were originally givess. 6 = —g.

Thussin 6 < 0.
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D. Comments

1. Warnings:

a. “~1” means inverse function when attached to functiomg,reciprocal

Bin 'z means inverse sine of x

1
— takes the values of cosecant
Sin T

Note: These are different.

b. 8! and»ix arenot inverses! .ix does not have an invers
The functions that are inverses ae* andsi.. Be careful M\ problems.

c. Some authors are Iazy an %& reaIIy meafi. .
To avoid confusmn wrlt %ended
P @Mome ol A@%% -1 L Cot™!, Bec™t, Cac™! are sometimes written
aS Arcaim, Arcce .Arw/»eo, andAnm. In that context, inverse singy"!, is

pronounced “arc-sine” when it is written @scain.

E. Evaluation

We can evaluate inverse trigonometric functions if the atitpa multiple ofr, 7, 2, 7, or
%. To do so, we look for appropriate comblnatlons/ratloé 01‘/—5, ‘QF etc.

Remember the range of the inverse trigonometric function!
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6.5 Inverse Trigonometric Problems

A. Method of Solution

1. Define the inverse trigonometric function output todbe

2. Rewrite thg definition with no inverse trigonometric function by applgithe appro-
priate capital trigonometric function to each side.

3. Recast the problem as a capital trigonometric functiablem, and solve it.

B. Examples \)\4

Example 1:  Findsmn(Ces (2 )NO‘e
Solutlor‘ \N ‘(O(ﬁ

P(e 1. Letd C@Qe
2. ThenCe, § = 2.
3. Thus we have the capital trigonometric problem:
You knowCes § = 2. Findsin 6.
a.Cor =2

conl = %, 0 € [0,7T]
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Example 3:  Findces(2Tan™'(2))
Solution
1. Letd = Tan *(3).
2. ThenZan 0 = 2.
3. Thus we have the capital trigonometric problem:

You KnowZaon 6 = Find ce» 26.

"‘3@_&&9 0 = rec? 6, 501 + (
e
Pag Thusse? =1+ 2 =2

16°

ThenoeA2 9 == %

In fact, we have no need fag, 8!

311

b. No(vv{?q&kg&e Aﬂ% needes 6

3
4

(2)? = se?0.



% —0 = Cez}.fl.’lf
Then solving ford, we have) = § — Ces™'z.

Hence we verified thatin 'z = 7 — Ces 'z, SO

S 'w +Cor ' =5

However, the sum of functions method is useful since it ptesia way to tackle
identities that you can’t figure out the other way. u\‘

_\e.CO:

Example 2:  Verify thej yﬁqgir Bf@}%g
N %‘6 g
TAAN e
pad
Sincecar IS More natural here . . .
1. Simplify tam (Tan™*(3) + Tan*(2)):
Letf) =Tan '(3) and 6y =Tan '(2).
ThenZen 6y = 1 and Camby = 2.

Hence we have the following capital trigonometric problensolve:

KNOwZan 1 = } andcan B, = 2. Find tan(6; + 62).
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20 _CO .u
WO te‘:”a\e
\N ‘Lence @@e ﬁntlty
J\E 3
preY Page ) e (D) =1

()

2. Nowé, € (-3, 5) andb, € (-3, %), 806, + 03 € (—m, 7).
Thus we have thate ! (1) + Tan ' () € (=, 7).
SinceCan (1) +Can*(2) € (—m, ) andean (Can ™ (1) + Tan™!(2)) =1,

and the only values df € (—m, 7) whose tangent is 1is 2" andZ, we have
that

Cor (1) + T () = =% or T (1) + T (3) =

us
1

It only remains to determine which of the two identities isregt.
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3. Reflection Identities

d.|Cet™ ! (—x) =7 — Cet™ 'z

e.[Bec™(—12) =7 — BTz

f.|Cc™(—2) = —Cac' \)\A
e

B. Calculator Use _‘ Om N _‘ A_A—%
P any C@Jﬁi@ ,H)%ve all six inverse trigonmiméunctions on them, we can

use the abov to do computations in calculators.
In particular,

1.Cot ' =% —Tan 'z

2. 8ec™lr = Coa™!(2)

3.Cac lz =8 (1)

reduces the evaluation of inverse trigonometric functitmghat of inverse sine, inverse
cosine, and inverse tangent.

In fact, using the identityfon 12z = Son—1<
inverse sine buttononly!

m) we can reduce the need to that of an
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Then
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C. Strategy

1. Use algebra to isolate a trigonometric function on one sidhe equation.

2. Find all solutions if0, 27) through help from looking at the unit circle, and the defini-
tions of the trigonometric functions.

3. The answer is obtained by taking each solution and addmng™to get all solutions.

Note: In situations where more than one type of trigopnometric fiamcoccurs in an equa-
tions, we try to either

a. separate the functions via factoring

or \ CO \)\4
b. get rid of one of the trigo @Q@‘&:A ns yja trigonetmic identities.
£rOf o p of
e o 33k
P Ha0e

Example 1: Solve4 ces?z — 3 = 0 for z

Solution
40942.T —-3=0
409A2.’17 = 3
3
2 —
cen L = A
V3
con T = +—
o 2
V3
Tcoord = j:?



Thus(simz + 1)(2simz — 1) = 0.
By the Zero Product Principle:

samZ+1=0 or 2smx—1=0

sm®=—1 OF snz=1

1

Yeoord= —1  OF  Yeoord = 3
Y

5%+27rk; keZ
37”+27rk; keZ

& +2rk; kel
xr =

336



14. oeA2.’L' F+ AimX = 2

15. ton®Z — tan’T + 3tz — 3 =0

16. sinz

=1—cerx

17. crcz +cotz =1
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ANs

T
NP

=35 +2rk; k€ Z

Example 2:  Solve2ces & + sim 22 6{@ a\e ’

Solution

(oM N

2con T+ 2smTcerx =0 (double angle formula)

By the Zero-Product Principle:
2cerx=0 OF 14amx=0
cerZ =0 Or asmz=-1

Both of these solutions together, lie on the unit circle ia fbllowing locations:
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Example 2:  Graphg, whereg(z) = sn 2 + V3 cor T
Solution

Compress the harmonic combination . . .
12+ (V3) = vi=2

Az) = 2am(z + @), wherea = Tan ' (v/3)

In fact, we can simpliffe.""(v/3):

Hence, we grappp wheref(z) = 2sun(z + %)

1.x+§:0 = r=—

w[x

(— __ bm
2.x+§—27r = ="

Note that they-intercept i »in T = 2(%2) = /3.
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lengthofarcis— o \ .

ThusB: 7 — Sin '(3) + 27k; k € Z. \4

This solves the problem. However, let usgcgqiao‘@q@@tﬁre:
« Nﬁ’\ of A4°

\
P \ e\, P age B A

N

Note: If we consider the two triangles, we know that the legs of hetriangle are congru-
ent, since both have Ieng%and the hypotenuse of the two triangles are congruent, since
both have length (unit circle). Thus, by the HL Postulate, the two triangles @ngruent.
Thus the inneanglesof the triangles are the same.

This suggests that learning information about angles woake this problem easier.

Goal: Connect arc length to angles.
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Thuss = 6(&2) = 6(%2).

Hence, we have tharc length formula:

E. Degree Measure of Angles

Thedegree measuref an angle is defined by dividing up the angle of one complete
revolution into360°.

F. Conversion

We know27 radians= 360°.

Thus:2Z =1 =

/[ S—
360° 180° L.

This gives us the following conversion rules:
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2. Supplementary Angles:Angles that differ byr

B=m—«

3. Complementary Angles: Angles that differ by

-

oy o™
eW
eV pa@e?’

I. Examples Involving Arc Length

The arc length formula = rf assumes that angles are measured in radians. If an angle is
given in degrees, we need to convert to radians first befong tise arc length formula.
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7.2 Right Triangle Trigonometry

We now begin applications of trigonometry to geometry usingle ideas.

A. Development

Suppose we have a right triangle:

Draw circles of radiud and radius:: \e CO :
So

e
e ﬁ(O‘“N AAS
preV oag i

-

. . ; a __ ¢ b _ ¢
Note: By similar triangles = { and; = ¢

Thusz = ¢ andy =

b,
Henceces § = 2 andain 0 = %

__ adjacent side opposite side
Then we have thate, 6 = hypotenuse andain 0 = hypotenuse
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Example 2:  Given the right triangle:

Find sin 0, con 0, tam 0
Solution
We first get the third side via the Pythagorean Theorem:

524+ 52=13% = s2=132-52=169—-25 =144 = 12
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Since—7 < 0 < 7, we may write

mo — M
Zomgz #

1+ AR UR)
3. Angle Formula

If two lines are not perpendicular, and neither is vertitdagn the smallest angte
between the two lines is given by:

mo —Mmy

0:Zam1<

)

4. Example: Find the smallest angle between the two I&e@ ‘\)\‘
given by2z —y = 4 and3z + y é-\

Solution Note A A%

& opeof2x—y 169
eN\
P( ?peo T+y=3 my=-3

Then

14+ mime

Ans (or 45°)
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7.4 Obligue Triangle Formulas and Derivations

We now consider triangles that amet right triangles. These are calletlique triangles.

A. Law of Sines

1 Law: mA:mB:mC u\‘

2. Derlvatlén\N -‘( Om

sa%ﬂ twe haveaoute triangle, i.e. all angles in the triangle are
acute. F gle imbtuse (i.e. an angle whose measure is greater t@n

exists in the triangle), then the derivation is similar.

ainC =2 = h=asnC

amA=2 = h=cun A

mC_mA

Thusa »in C = caim A, SO )
C a
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C. Mollweide’s Formulas

B
a C
C A
b
1. Formulas:
a+b  cos(45E)
c sin(5)

We’'ll derive the first version. The other can be derived sanyl

smA s B am C A a ~im B
i = = , h that — =—- and ——
Since a b C we have snC c »im C
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c. conditions forZ A obtuse:

A

a < b = no triangle

PN 6a0

a > b = one triangle
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7.6 Solving Oblique Triangles

A. Strategy

1. Given the side/angle data, draw a rough sketch of thegiegs).
2. If appropriate, use Law of Sines. If not sufficient, use LadvCosines.

3. Check your answers in one of Mollweide’s Formulas (it edtesiatter which one).
Some solutions may be fake, and this will tell you.

5050 e
1. If possible, try to find the larges Xﬁ&a' his is tmgla opposite the longest
|

side. This will tell you automat e ot eﬁf d&gare acute, and can help to
elimina:[e faﬁ\slol{?r@& 3 O—‘ &
P e@&h&%er 3‘[@[@@ a%gof a triangle adiBes.
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Now at Il, the solution (as in the beginning of section 7.1),
isT— SR C, i.e. approx.180° — 35.88° = 144.12°.

Thus we have two cases, and two possible triangles (so far).

Case I: C ~ 35.88°

Then findB: B ~ 180° — 23° — 35.88° = 121.12°

Then findb:

Law of Sines:22 121127 — 2 28°

Thus,b(sin 23°) & 10 ain 121.12° \(

sum 23°

eSo
Case ll: C =~ 144. 1%‘1(\ NO" _‘ A_A.%

(O
\,\e enfindB; B A_@@ 23 —144.12° = 12.88°
PYeT Rt

Law of Sines:

Thenp = 102w 12112° o, 91 g \ CO

sm 12.88° __ aum 23°
b - 10

Thus,b(sin 23°) & 10 sin 12.88°
Thenb = 1020 288 5.7,

aum 23°

Now we need to check the answers using one of Mollweide’s Etas
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Example 3:  Solve the triangleaz = 10,6 = 15, ¢ = 20

Solution

Draw a Picture:

Law of Sines won’t work (yet).

Law of Cosines: Find (Iargest angle)

e.CO VK

(’@2 _ﬁZ T 15{& QAQA‘%W C

P(e\, \e\l\é a 15é AQ% 1522

SinceC € [0, 7], we haveCe, C = —.25, SOC = Ces 1(—.25) & 104.48°

Note: Since we found the largest angle, we know that
the other two angles are acute!

Find A:

Now we can use the Law of Sine& 1206*-48° = “’fOA

Thussin A = 1022 10048 o 484,
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Example 4:  Solve the trianglea = 2, b = 3, C' = 55°

Solution

Draw a Picture:

Law of Sines won’t work (yet).

. oV
Find c: e _C
Law of Cos% Notesa\

\
P ( e\, P aga 22 4 3% — ) cen 55°

¢ =13 — 12 cor 55° ~ 2.473

Find B:

- am B _ aim 55°
Law of Slnes.T = 2

. _ 3am5B5° o
Thensin B = WTE ~~ .994.

411



LI o= B e
Q/Viu\\xhole

3.1 0 ‘U\(

la. .’172—|—y2:4

le. (z—3)? y_‘f‘lbg@(\
Pfe\de\g (2, 1b@®SA circumference8n

- mtercepts.*z ++/15; y-intercepts—1 + 2v/3
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3.6

3.9

1m. undefined

1o. undefined
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P S N S Y SR
{08 L
\/ *_%U \/ :
R e e R centerline

20. CO ‘U\‘

pa

9)
"""""""""""" [ )
/o
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5. cen(20)—cen(86)

7 2un(60)—in(80)

5.10
2. —2.in(30) in(26)
4. 2con(30) con
6.2

1.

-1

2.

£
%
©

oM
e |
P pad

1 _ 421
' 125

439



12.

6.4

6.5

5vV7—25
30

8v10+9
35
4174234
51
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Sty ork; k€ Z
™t onk; k€ Z

5. 0

z+2nk; kEZ
6. r=<7n+27k; ke

5{+27rk;k€Z

s 27k
o xz{ﬁ zmE ey,
' s 27rk k c7
3

6.10

la. 5an(40 + o), Wherea = Tan (3) \ CO .u

e-
1c. 2v/5.n(50 + @), wherea = ﬂﬁ)‘)esa

{
P(e\,\e\NP;ge AA‘Z O
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