/ [
Unit 7 Packet - Identities Continued... Name: l<w il
Pre-Calculus Honors d

9
Oniti Notes — SOLVING TRIG EQUATIONS
REcALL: We have solved basic trig equations before (they were on the last test).

Ex1: : Solve: sin ©=%. (ask yourself, “Self, where doessine =%?") ¥ Sivae 18 @ T~ T, IT +

e=g *2TTe
and % + LTk

¢ vumboey 0f Rl vorodidns !

Ex 2: Solve: 2sin?©@-sin@-1=0 (this has a squared term and a linear term, so factor)

ey \{': 3w, \_}'___\ =-Q Z\rt’\ =0
’2\1 Y..-\ =) N=-llh *Simz 1S O

— > ~\ W I, TEX
(\_‘ -—’2_\(\’ .\_\\"" . SImB =\ SwWwP*~= }2 ‘ 4 |
(\f—\\(?—w\' B=T +2k evdl T 4277k cwal W oy

“BLOB” PROBLEMS:
‘These problems will be very similar to Example 1. The main difference is the angle.

éx 3: Solvo’:' oi =i ' . l_,g—\— = =206

To do: Treat the problem like st 1 D = blob (represents an unknown angle)
So, find the angle whose sine=1 S 4 n/2 R \Whave stae = |

You know that the Unknown angle must represent 1/2 in order for the equation to be true...

g ensiden poSSible £ dvde vorodi oy
Therefore, D n/2+ 2nk In the onglnal problem we did not have a BLOB, we had 26.

Therefore, %_ n/Z + %E' Now, you can solve for theta by dividing everything by 2.

Answer: O=nfd+mk-| - - I':'*,Z - :—-‘— E _L — I
' 7 7._,‘ r 2 G

Ex 4: Solve: cos8/4=1 3

C] = _@_ Rewrite with a blob; " 08 D = \
Ll' Find out what angle hasa cosineof1: O 4+ 2= 27Tk
Set blob contents = to that angle"‘?\g_ =21k %

Solve far theta:
Answe. B
@i Solve: tan 30 =+/3 g remember fortan use ”+ nk” in answer
@ Fey) (3,8). ¢ o |
' ton )= LA j\*MPS back cwal oY

Ty & X - ~{2
% —ng‘ + K o Tl ) Variwveows QT ool QI
e G

Scanned with CamScanner



5.3 Solving Trig Equations Practice Worksheet #1 g:zf- m\ﬁ
Pre-calculus S e
Solve for the unknown variable on the inte?fl 2 et 10 ) A
’ 2. V2 5inQud=1 .3cot’x-1=
1. 4cos"x =3=0 sin E]: \ Cot2R= l(? o
%CL b | ﬁ( otx= £z~ :~_F3—
- o - C) =
A F yO=g6* 2z  Oton B
=2 (il e E O et
( e Li* Z
*tr
. 068 -sinx - 6. 2sin’ x- smx -3=0
i
c,os"xf—wsxf-b smx (\=2) =0 Ly*~y-3=0
¥3-Xx =0 SY=0  \ 2o =0 (V_}Q(Y"Q{)
K(x*=\) =0 - (23 DNy +H=0
)((X'l-\\(\(""'\\ﬁb )(..'Tf"-’g'r- 28X —3=p S+ | =0
=0 HFO,  —1=0 3 'SMK=3/7_ Stnk=~|

x—cscx—-2=0
Y'z' —-\/—2:'0
(y Dy =0_

CoSK=D_ LOSKE 2
ST = e
oy T

CLeX = -\ esex =2
I DRI . - -
SR Shnx
Slv‘)!k" Sivy= WL

w=1r s-rr

A\ 4—\

CSSX= 1)

v B 0

8. goszx =]-sinx

SN = L -S 1w

FSe TV S e

=S XSS

...___.'

Solve tor the unknown varia e on the given interval.

9. 3+tan=0 on 0,2::).

Fan 1= -—@

BENH

il

2.
0.5 onff

10. co(
oo%C]”'
\%“W =5T
@s 3
?
""‘?IT

—stvw (S =\ =0

=S Mx =0 -

N
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5.3 Solving Trig Equations ~ Worksheet #2 Name:

Pre-calculus . Date: Block:

ﬁ“rt 1: Solve for the unknown variable. Give all of the exact general solutions.

; 2 i '
1, smO--—z— 2. cosO =sin@ ; 3. tan@ =1
Sive snf

p—

9= [T rome) 6=\ \O=T =Tk
=10 -&-‘rﬁ.l..- :
- M S e

4, 1+sin@ =2cos’0 5. 2c0s 0+ cos6 = 0 e S
| +SW0=2 ( | = SiwiK) , C@SQ(?—ODSS V=D ST ~)
=2-51x Cos8=0 . osO=-lh ~ -
l.—t-sw@ 7 X, : ' _ ':?%rt?’“_k
LS8t -@rsiv-B W ®) EB = 5"
(WS *’_%)(%ths -—__\_‘ Y=o [: = -1-_1_—“—3
. T

19.:2sin’ 6 -sinf-1=0
Lxt—xA =0

(x—2DYGer)) =0
2

2
_ .(5‘“6 f'\eﬁlhg-r\\‘-*o
S = ‘;\»-,9'*-4;._

&=Z = tamg, l)
z:n-g _,11—1-2.
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Part 2: Solve by approximating the solutions on the interva ' - Hﬁ!_
13, 2sin’x+3sinx+1=0 OX’ 14. 4sin? x=2cosx+1 ¥ 15. ¢scx+cotx =1 ﬂ“
1 - i
LYy*+3y+\=0 W1~ cosh) = 2 eosk : \ '?
(y Uy 4*7;)-'-‘0 Y (1=x*)=2x ) Sy ——Shx
=

\'h(-q't"' Ly al, =0y .\ 4-CoSX - G,Vd}
(’L\(-}n\)’-"jD \{"’\’D W +2¢ 43 =0 e "‘% )
T

P | -\ = , 'L.
%smd_-'/ sml &.@HK mFs (\mgx)_;cmm)

2
=355 Ly gy = "\ | {17 =
16. cw l B ) \-i"Lc,oSK-k-c_oS"'x =SInx

17. sec” x+0.5 anx-l

l-sinx o 2
quvik: CO K Co 3% ’-‘2?(1“Sthx\'suﬂ, 2'( s \‘ __l f:SK Qy -\ xrpl%
SHAR <e +l;_ur_""-<-.’.:l 14 <o -5

2 oK 42Co¥K
2y +2+=0

coStx = TS i L \=S Ay -
L-Sxh = TS =T s nitx "
-\\ =0
28 WX T 88X AT 0 ?h'(ui.: k=0 2w( L+ & )=0
(28X ~D(Sthx =1 )=p " Yeoso=0  11cos® =0

stvaX='l2 Sivx= \- X=Th, Ty, 50}, ( & |E£; ‘ﬁ%‘jﬂ

3.- Se X -_3. =0

Part 3: Use the calculator’s invers ctions to approximate'the solutions. Reme a must also find the
other solution byleitheradding 1j\subtracting the value from n, or gubtracting the value from 2nt )
Shnx Ao S% b 4
18. tanf =4 . 19. cos@ =0.84 ax 20. sin@ = 0.63 P
3= ‘ : 2 | e
.C/O (0 L{' S‘v\"’\co U’B\F

= 1.375%, UA“D"‘? @ 0.813S ‘:”\cﬁj @o Lo‘Zlko ?_.j

P 4T O, RS —J B S L.;_I
. : .‘ E
E
E
:
s V) E
: :
ok
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Day 2 Notes — Sum and Difference Identities Surn and Difference ldentities
um
= E Evaluate each trigonometric \ A@( o Acos koS AsmB
P’C xample 1 sum or difference. wsm o

cos = c0SACOS @smAsmB

A @ O tan tanA anB

a) sm( @1) Sin C“lﬂ Q£3 (‘_T\']Lf'.) . anAtanB

. WY SR

c05(T) S (TH)
— (@ E) » ) (@), \-f“" ¥ ( E ]
”"Js—"‘ 60’ =
b) (459 0') = COS(MCUSUOD)'*‘SM(L%S")SMQ‘@

@%\@1 )O 2o

q_ L%

(3 AR L5 "ro\w@iu)mmcq?) - I A
. CEHESE T
* ampe ) T
a) Sinf;—cos-z—%os%-sini— e M \(\3 |

= sn(Tley + Tl = STy = Sin ()

b) = GRS 2
sl

_,,..._—ip'

El

1+tan—4;-tan%- @9 ( ’f/?/ (ﬁg}r@

2aF ), G6)
- Gedl &6

//\
@%:) cosacos @‘" Ty ‘
= @ © e '—“—l,_@.@,\‘@_ 2{{%
. L{."
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Angle Sum+Difference Identitics - Ang!c Sum+D1ffcrcncc Ident,..

lofd

A

Kuta Software - Infinite Algebra 2

Ys®, 00°, 90°, .

http://www, I-.u!'\sof tware com/FreeWorLshectslAngWorkshe

Cly’

Name
Angle Sum/Difference Identities
Use the ¢ anglg@dmluy lﬁ,ﬁnd ik: exact value of each.
1) coall_(_)_Sj = 005 UOU Oq 2) sin 195°
sSM
~ oS ( 7905(%"’) N(h @RS
3) cos 195° " 4) cos 165°
= coS (\50ryge
5) cos 285° = oS (228°+0D° ) 6) cos 255°
04 Y
7) sin105° = Siva (| 8) sin 285°

(v + (T
U

9) cos75° = COS (30" r L{'g‘)

. 10) sm25;5°
= oos('mwsﬁus“% S0 |5 (4

::ﬁ'r xf"

Use the angle dentity to find the exact value of each.

11) cos 75° Z OS5 (Z’LS"V\SUV) 12) cos-15°

Date Period

,,..ﬁf

)

G @
Lt

4/15/13 7:01 AM

©
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Angle Sum+Difference Identities - Angle Sum+Difference Ident...

13) tan 75°
p .
* 3
15) tan-105°
Lr{E

17) tan 15°

9 L%

19) tan -15°

{93,

‘ hup://www kutasoftware com/Free Worksheets/Alg2 Worksheets...
14) cos 15°

{© + {2
&

16) sin 105°

(G. vz

L+
18) sin 15°

(G-{2

o

o -3

20) sin=75°

@ Y
Use the angle sum or difference identity to find the exact value of each. :
21) sin —105° 22) cos 195°
(o -(2 ~w-{2
Lp &1
C23) ‘cos%l‘. ‘ £ 24) tan— ‘—\-m (G‘ﬂ'\ko +'n'l"ﬁ
..-(L.o —-\‘Qv{':‘mlo\'*'—\'w\(m”h— g, *\:‘;.
= 1= Yo FN (M) 2 ‘4—[*@\ \
~ —3+7(3@F +'3-rqa§)
. TReE m&\ A-%
25) sin— 26) cos ——— = _{Dﬁ 12
12 12 iy e -
SR (A e
~ & G-G
20f4 L" L 4115/137:01‘;1\4’ |
~ o } . 'l
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Day 3 Notes - Double and Half Angle Identities
\go (2 .
L J——
TC %0
oo cos(24) =cos’ A—sin’ A ok
Double Angla 5 _ 2tan
,Le R dn(2A)=2sinAcosA =1-2sin"A tan(EA)——-—l_tanzA

=2cos’A-1

Half Angle an[A) 4 [L=cosA wosf A)_ 4 fircosA ronl A)__SinA_( 1-cosA
dentities 2 2 \2) 2 (2) 1+cosA\ sinA

Evaluate the following expresslons using double and half -angle formulas.

N\g

L sin1s* O~ Sln[’5° '—’f- x \—@05(3_,)) 6[2
= 1.

'?.
-3
k ’ 2 ‘(g 2 3
2. cos22.5° 2

= cos(HEN) = X (L @Sty - Y ExToy

=4on () = T2 - s (320)
(- ‘*wg@?

,JLTE;‘_) G- = :%T-T
4. sinl{—-—1] —

o St (-5 = 5

it -‘% ( o
£ = & l,_(,og(._?o'y
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Find the exact value of the function.

7 cosgxfcosu——

= '-‘-"E‘\_ ='+'3 -’@-,—'::
hic {o (@

Verify the following identities.

9. 2sin? 2x+cos4x 1

A2 ZX 'i‘M’

-
L pey

A\

Solve the equations for0 < x < 2|f’

11. sinx=cos2x

Smk= \-—')_S'thz)(
2sivik Fsmx -\ 0O
(2<mX =V XS m x+)=D

LA =0 g0

Sinx=tlz

=T G‘r“ 2m
T ' T

Sinx==\

5
Urb *c«n\/\f-%’
8. tanZquE—ﬂMfr
'z&anu ___?_—_L_LHQ_
RN =
V- Ao L~ (LHS’)

'?13'% _ e
o Ve ~7A
_ 24 _[a¢

—

—

A—-\o -+

10. (sinx+cosx)2 =1+sin2x

ST kaS:thzoSX*'CDﬁK
Vv

+\| + 2SIk co’%
O

| &+ swy <7

12.3({8,2{—008x—2=0
Yz e oS 2 =0
s ™
(2cosx -T)lco Sk H)0
losX—3=p CRASKH=O

Oo% OV =— |
q
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Day 3 Homework .
Double and Half Angle ID's

Use a double-angle or half-angle identity to find the exact value of each expression.

o\ -t
1) cos75° = oS (18X = ,‘ ( +costih
z

= t,]"‘"h"’- =t 7-3
2
-\~
e
3) cos—
2 T
;. Wosaek Calls
"
5) sin—
; 2
T
574

N sec9=-1—?-and0<9<£ .
A | , 2"

Find cos 26
T 1)
. 5 58
287
9) tan 9=-3—and 180° < @ <270°
Find tan 28
ket
f’]
\34

11)csc6’=——§—and0°<9<90°
= |
Find cos —
2 (oy+Sidzy
‘__——-._-—--—__—_—-

=

. 5n
2)smT

G

' Z
4n
4‘)tar13
6) tan 60°

{z

4
8) cot 9=—5and 90° < 8 < 180°
Find sin 28

Ul
G

—

10) cos 9=§and0°<9<90°

1O

Find sin 2
2

12) csc 6= V17 and 90° < 8 < 180°
7
Find tan — -
11 5

(R

i
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Day 4 Notes - The Law of Sines 4 C

For any triangle (ri
sides or angles:

ght, acute or obtuse), you may use the following formula to soLve for missing

u [
StMA _smB _ siC "J,t_

-

(79 |7 c

S
Use the Law of Sines when...you have 3 dimensions of a triangle and you need to find the other 3

dimensions - they cannot be just ANY 3 dimensions though, or you won't have enough info to solve
the Law of Sines equation. Use the Law of Sines if you are given:

. AAS
- ASA

*<S v 3 Casv) B el
B (, cate. et )y
Example 1

You are given a triangle, ABC, with angle A = 70°, angle B = 80° and side 2= 12 ¢cm. Find the
measures of angle C and sides band ¢

LA=T0" a=2 o
L. 3=80" . b= .5¢ o
LC:}_O: c= 1.3 e

B Ak

(?‘

O o0 @ SM’\B’RSM‘S’D"
e

i )
LI RY® = 128 T b
S KATo° st0° A C

ol g S S o CE8 T
Example 2 —’,72—/5?\ c St IR
You are given a triangle, ABC, with angle C = 115°, angle B = 30° and side a = 30 cm. Find the
measures of angle A and sides band ¢ B

il .y 16580 Whn
tp=30 o> B2 om
LCc=18° ¢ Y own

AShA

7 7 @D smIE’ s SME® a=
. - 3o
O30-NS-30 = Zosmus
- Shr\g‘;“ A
® * - S{V\ZD. b
®S-'z"é?i:%':?°*“"’b - C ‘"
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The Ambi s C
When given SSA (two sides and an angle that is NOT the included angle), the situation is ambiguous.

The dimensions may not form a triangle, or there may be 1 or 2 triangles \.Nith tht.e given dimensions.
We first go through a series of tests to determine how many (if any) solutions exist.

If angle A is

1. Ifangle A is obtuse, anda<bora= b,m
2P

No©O .TﬁO\r\DéUL

—
2. Ifangle A is obtuse, and a > b, {onie such triangle exists. )

Z A S 5 A

Given a triangle with angle A = 120°, side

a=22.cmandside £=15cm,

find the other dimensions. K= b =22
LA = l'?/DORQ OE L O . Vig® - _ Ql,)
tfff el BT\ Somm A -

— C=\0:2 S\ __SsuA B
IfangleAis =i V';'L /5< ;;

3. Ifangle Aisacute,anda < h, EO such triangle exists.)
<A0° |

.99 .
4. Ifangle A is acute, and a = h, bne possible triangle exists.
Angle B is a right angle.
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ond a7\
5. lfﬂgleAis\acute, and a > b@e possible triangl@
<A

Given a triangle with angle A = 40°,
sidea=12 cmandside b= 10 cm,
find the other dimensions,

r X :L\"D“ o= 11 oA

LB~ 3283%° b=100m
cC® vl CF T om

=
frmcmasmmm ===~

6. Ifangle Aisacute,andh <a<b, two possible triangles exist.
Y
Given a triangle with angle A = 40°, 1)
sidea=12 cm and side b = 15 cm,
find the other dimensions.
TMO\W \ _
. A A
LA=Y0° o=\ U . 5
LB=120.5% =18 o ’—H’f_“‘fﬁ A= 12 enn
= o - . - -
& LC7V5.40° =U.3%m LG =S3HS b= 1S om
SSA Summary: Lc = 0. qu’ c= 4,35 o
if angle A is if a <b - no solution -
obtuse if @ > b = one solution
if a < h = no solution
: . Ifh<a< 2 '
if angle A is acute ifh a b => 2 solutions
one with angle B acute,
. > Wi Wase -
find the height, one with angle B obtuse
h = b*sinA ifa>b> h-> 1 solution
If a=h - 1 solution
angle B is right
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Ambiguous Examples: ‘
AR
a. Given:A=130° c=9,a=12... Find:B,C, b - @

LAZI30° o= l2
A 14.A% =YY
e TR =9

b. Given: B=90°,C=30° c=2..Find:A, 3 b |
Lp= 0O GiF 8. ﬁgﬁ\’ Ve
(g=aw b= o AT g
L7 S0% L2 <

cc. Given:A=65°,a=6,¢c=8.. Find:B,C, b

Lqag s NOT o Aviangle

e

Example 3

Two observers are 600 ft apart on opposite sides of a flagpole. The angles of elevation from the '
observers to the top of the pole are 19° and 21°. Find the height of the flagpole.

-

Example 4
Officer Chamblee at checkpoint A notices 2 wrecked cars in the direction 480 east of north. Officer

Thorne at checkpoint B, 12 miles due east of A, spots the same accident 30° west of north. Find the
distance from each checkpoint to the accident. :
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?Day 4 Homework

Law of Sines

0 State the number of possible triangles that can be formed using the given measurements.

1) meC=24%b=29yd,c=14yd 2) meB=104°,a=8m,b=8m

3) meC=70°b=34yd,c=5yd 4) meB=40°%a= 14 cm, b=24 cm

Find cach measurement indicated. Round your answers to the nearest tenth.

5) msB=140°, ms4 = 12°%,¢c=27Tm 6) msA4=30°, mLB = 36°, a=23 km

Find b Find b
27\ 271
/'\ 7) msC=62°b=14mi,c=9 mi 8) mLA= 104°, m2B=39°,a=37yd
Find a Find b
NoT & Trongle | Zq’\{d
9) mzC=27°b=231in,c=211n 10) mzA=128%¢c=10ft,a=38
Find m£B Find m£C
i | : 0 ) o -
i3 10 AT oy 1SD2° B 7
11) meC=43°,b=33fc=17f. - .+ . 12) mzC=96°, b =5 mi, ¢ = 26 mi
Find m£B {ha S Find m£B
~ . °
NOT o Trangls -
Solve each triangle. Round your answers to the nearest tenth.
@ 13) meB=59°,mid=24"a=9m 14) mZA=37°,a=35mi,c=17mi
L0PAT, b=10m, €722 LBE %, LTI, ) m

B

. S o s
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Day 5 Notes - The Law of Cosines

For any type of triangle (right, acute, or obtuse), you may use the following formula to solve for

missing sides or angles:
Z=tr ct -Loe oS
bq' = O\L"' C:L-—?_QC— cos B

C? =z a4’ - Zab-ooSC-

Use the Law of Cosines when... you have 3 dimensions of a triangle and you need to find the other 3
dimensions. They cannot be just ANY 3 dimensions though, or you won’t have enough information to
solve the Law of Cosines equations. Use the Law of Cosines if you are given:

SAS
* 5SS

Examplel
Find all the missing dimensions of triangle ABC, given

thata ngle B = 98°, side a=13 13 and side ¢=_20.
b’?.—__ O\ A C --'Z_CJ\C_ C/Dgg

b =12 %+ 20~ 7,‘37/000501?”

2 = 109 + L0 —S20-(-, 1
so’“- SA - %7.0(’ RA) '? bz,

L U3, - (s of Sines®
Sn~AY” - S\V\C -
Example 2* s 2 7/0
ftriangle, ABC, given that angle A = 39°, side b= 20 and side c= 15.

Find all the missing dimensions o
o= otk — T be wsh

o BTS2 045 c05 55°
= 4D +225- (0003 3A°
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!ﬁ?
h-
pxample 3* _ >
:-v Find all the missing dimensions of triangle, ABC, Lg - 3(0-2?(9
4 (glven that side a= 30, side b= 20 and side c= 15. A L+ Z(p 3((‘(1(;0
4

S % AT b=20
0= W+ 15%2 2015 wsA
A ©0 = Ha0 +20.5, - (000 oS

& j” HSTI=Cosf
7215= —00caSA

*Important: The Law of Sines will néver prouce ano
the Law of Sines to find it.

btuse angle. If an angle might be obtuse, never use

.....................................................................................................................

Area of a Triangle B
o a
You can find the area of any triangle given
at least three pieces of information... " C
(@ 1 SAS
AArea—-—bc 51% —ac31 —ab sinC

Ex) leen B = 75°% a =20, c=18...find the area of the A

Nr—t

A/‘LO\C— Stmg

10(Y- TS N&E&ﬂj

2. 555 Yfeyvon's Fornaador <= H'a\-F D‘F-W\JL PfM |

—
——

2
-

AArea=./s(s—a)(g—b)(s—¢) E

o b+ C :

Ex) Givena=6,b=8,c=12., .find the area of the A = -
z(tz W3- ¥ 12~ m %

© 215 X)) :
=2 T

| - Lol
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Day 5 Homework
Law of Cosines and Area ﬁ
Solve each triangle. Round your answers to the nearest tenth.
1) 2) - o
T C e C A e L%\O
pyd. /\ e 10 i
11 mi ; o
LPf =1 D?D 8.59' 14in & e
C™ om 4 il
3 i - 4) _ °
) " LA*—- \\S 5 Lpr._ 2(.0 .
291in —/_/ 7 =14 L//?” LR= Ll
13in — b = ,_g (9 .P\-
B 21in A o 4 o c
¥ LA = $0° 7 s LA= 1N°
c 28in P — 50 - —-— :
\/ 8 FAr P, LemRT )
14in 24 in A — . ex
B cc=9ad : b= I¥YMmi
8) ]
7 5
m__ B -7
& Lpf L q"l’o o 12 mi LK qo
% w\o 5 L= w
27 km 28km L/E?)" LN i 2 A b'-"— ZZ Ml-
v L = dse -

9) b=28 km a=18km, ¢=21km “10) c=3091q,b=17cm,a=18cm

LA Y4 (R=a1Y° = YRk’ LA=S2° | R=%p° (LAY
Find the area of each triangle to the nearest tenth.

12)
11) F 11 ft Fi )

aft 10,

Scanned with CamScanner



