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1] Unit 7 12AdvF Date: MName:

Trig Identities & Equations Unit 7
Tentative TEST date

Big idea/Learning Goals

In thiz unit you will learn how to find exact values of angles that are not directly related to the special triangles.
This is only possible with the use of trig identities, so you will start with trig identity proofs where the use of proper
notation is key to minimize errors as well as to get full marks. You will also learn how to solve more complicated
trig equations that involve factoring not just the unit circle.

Comactions for the texdbook answers:

@ Success Criteria
O | am ready for this unit if | am confident in the following review topics

Function netation

Fundamental trig identities from gri
Unit circle

Special tnangles

Factoring

Isolating a variable

Substituting values

O | understand the new topics for this unit if | can do the practice questions in the textbook/handouts

Date pg Topics # of quest. done?

fou mEw ba zsiad 1o show them
2-3 | Equivalent Trjg,Expresfiongg = Identities
]W[b" Section 7.1

4-6 | Compound Angle Formula
Section 7.2 & Handout

i 7-9 | Double Angle Formula (or Half Angle Formula)
MO""\?’ Section 7.3 & Handout

Y Y 10-11 | Proving Trig Identit)
N\ Section 7.4 & Handoulz? E\SD)
M) \ 12-13 | Solving Trig Equatiors—
L Section 7.5 &7.6 & Handout

EXTRA
- compound and double identities handout

Reflect - previous TEST mark . Owverall mark now

b1 Looking back, what can you improve upon?
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Equivalent Trig Expressions = Identities

1. Clarify for yourself the difference between the following three words, use examples in your explanations.
Exprassion St MPLYF‘Q hage Equation SDOL\IE these Identity PROVQ ‘\'Ld-'v
-no 24 siyn —has 2quals  sign —hos 2guals i~

2 2 _ = =\
X. gg, - ex. &LA:{ -&r ox. a(1+z)(x—z)= Qu*—§
- S@Le,\ﬁ dfe vo&\'&s D\Qz"'\)

A—§ = Q2

2. Understand how to use all the identities (gouped by topic) ALL formulas are found on theﬁt page
a. Odd and even function properties VN @ -+ =D ond - %;— -P(x)
u y=csc (i) ‘_\_7_ y = sec ()
W '

y = cot (#)

&

F

g

= ________Q}.'_-.,_l._l‘_________ 1]

yi=tan (4)

™

I
=
=5

" Y

e R <y v bt B

=1
[
---_H-_"t?----

e e e s ] A s

______--4'_:.’..-’_‘_________

i
K

«—

o
¥

! v ' H
S & secod e OBD (05X < Repd o BVEN  Agnged € W ace0DD
o-n STr{'e')i - St’\e' o.o (@ ('e') - Qﬁe’ er; Co.t (_e,) - - Co.l'_o,

cee(-€) = - cselt sec (-8) = sec§ fon (c6) = -
m Practice writing the equivalent expressions for the following

GselS) Il caired

EH}J = - SN\“;
6 b

I/
i) sin| - ii) sec
.

h,

D b. Complementary angles property = Cofunction identities

Snd = é = C@SC‘V;,'S’> Losnl= cos(W}—B/)
S\Y\@’.—e) ;% =(0% 6’ L sB= &n@?z—-&)

st & =& - {%0\7}—&) . ot Q= ton (‘T/z’&){/{_(

m Practice writing the equivalent expressions for the following

(WS e
) /ﬂ_\ \ASe o F‘o\f\‘—h /ﬂ_\. -”. E‘\:
i) sin| — i) sec| — iii) cot| 2x+—
\6/ 8 4 ;’

=cs(% %) - (% %) - dan (P 2%,
= as(%) ;CSLK‘BJ@-) = tan @1’21) )
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3] Unit 7 12AdvF Date: Name: CoSCG') = Cos(B-¢ 21I’)

u c. Horizontal translations of period multiples ex. -[:an(e'),fnnce' ﬂ)
MA\\% -H..L P—Q(ibA wf‘\‘l«\\\ H w\e\.J' ) 3\\/% C/‘/“c .

fane bd*?d’ Sn-l Cotire Cosecad, secodt
\:(”’ , bangurt, oo
—

m Practice writing the eggixa]_e@sexpmforthe folluwmg * I
-Tpﬂ’q" u\sw\a @A—m 20+ €

2 /y-J' _
i) COS"_ = Cos [ XN if) Csc‘_| (sc _’_L‘W/) iii) tan(x—47)= -L-an(al 397, e
.3J 3 8 & = 4o~ (a-21
Te.

u d. Similar shape of the graph just with a shift
S steilor Yo Costre- -

By /1 el U
\ w US(Q'*’%) ’*Sn\(e) we 8T

m Practice writing the equivalent expressions for the following

g P
i) SmL?—E] = (oS ﬂz_"g’? ii) sec 4T | i) CDt[Zx:I
23
° Cos M7 )< cos (20 >/
3

u e. Prlm:lpal and relateddacutg”angle characteristics

sira- \s (JOS ‘W’e/

A & son(@)= son(T-8) O~ on(18) = ton o &)

K_Q\W\' ete ...

2m-0

m Practice writing the equivalent expressions for the following

g
i sinLll—E] = stn (%) i) cos 7 3r =08 (P‘) iy tan|
6 w7 \
llowing, identify what property was used for each

ﬁ b) cossﬁ
4
= QQ&S:

o (2%)
= S\\\&
Pn\\t\\”'L \,WBD o&

= = %
i 3
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Compound Angle Formula

MName:

Recall that you can find exact values for angles that fall on
~ the x and y axes by using the four points on the unit circle.

Recall also that special triangles help you to find exact
values for the following angles.

E] 1. Inthis lesson you will learn how to find exact values of anglas that are not directly related to the special triangles. For

example, cos103° . You may think that the following can be done but try it with the calculator to see that trig functions
CANNOT be distributed.

cos105° = cos(1357 —30°%)
— 0. L5 .-

cos135% —cos30°

= - '.§43l -
not— Ha Sarnme

You may recall that function notation uses brackets however it does NOT maan o multizly and se you cannot distribute it. This is especislly important in this lesson.

Instead of distributing the following identity is true, check it with the use of calculator.
|cns{A—B) =cosdcosB+sin Asin B

cos103° = cos(135° —307) @os 30° +sin 1@
- 01 2?8? -
m 2. In universities you will be required to follow proofs to theorems that professors do

in class. Read the following proof and make notes in the margins of what is going
on to help you understand it.

Proof for

|cos{A—B]:cosdcosB+sm AsinBl b/“'

A= +1' -2 cos(A—B) Cosire Qo On:
5 equation 1
c'=2-2cos(4A-B) SMTE\"&A

{sinn A ~2in BY +(cogR=e084)" =c” equation 2 \B‘OMM o~ A

4F2—2cos(A-8)
(4(D)-2sin Asin B—2cos Acos B=2—2cos(A—B)
r:,-n\ag.ia. k—} S AsimBTrosAcos B =cos(.d—

sl ol Yy
WA € A=) “ by -2 "
SortB < o™ =)
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MName:

3. ldentify the steps in the following completed proofs, if the proof is not there, prove it.

i) ldentities used:
q coslA-Fl= cosdunsB zin Asin B

b sins= co=| ——E‘

¢ cozf=zin| ——
I_\2

i} Identities used:

coslA—E)=cos Acos E+ein dsin B
4 cos(—f)=cozf
g sin(—&)=—zin&

! iii) Identities to use:
sin{ 4+ B)=sm deoa B+cos dsn B
d cox(—F=cosf
@ zin{—f=—zinf

sinfd+E)=asm Acos B+eoz Asin B
9 cosfd+EB)=cosdcos E—sin Azm B

" ta.nﬁ=sm3

m iv) Identities used:

cos &

=M v) |dentifies to use:
ard+mn B
[-tan tan B
s fA0[—&) = -tam &

L oanld+ 5=

Trigld Page 6

Proof for
|51'.11{.-1+3) =gitt dcos B +cos Asi.ﬂ3|

N Faased
sm( A+ 5) = c:ﬂ-s ——[.»{+B]| ~a YA
mw“"?bﬂ
(2 . |—E | regeowp.
& '_\vud(gz,

(A e o
=cos| e i |otx§.§+sm' Zoe s tsin B

=3In - 5B—c03:151'm@
Proof for

|cos( 4+ B) = cos dcos B—sin Asin B| Fives
! o M

ws(d@fsosl @EJ ewscien~ o~ "lﬂ
—-::04.»{-::05{ B)+smg{sm{ 24

=cez ,){‘H—*]Jl t)

=cozdcos B —sin 4=m3 rewnije.

Proof faor
|5i:1(A—3} = 3m_{cnsB—cos_{smB|

S (A-B) = ein(Ax (—5)) e @

- W) + 1 B pnle)
Swhcos B x s A= sm e)
s B — osA Sing

\

Proof for
tan 4+ tan B
tan(d + B) = ——m8 ——
) l-tan dtan B

tan(4+B)= 24T use ®

cos( A+ 8)
_gindcosB+cosdsin B \LV@ MQ

T cosdcos B—sinAsin B
;’siu.»{cpa’B_Loﬂfﬂﬂﬂ-EH)d\l\M ) R
_\cos Acor®  coxAcos B \%\-‘) %5?\“&&

cppimsB il 4:1:13 |
| cofAcosB cosdcosB)
(e

_ tand+tanB A« m@
1—tan Atan &
Proof for
tan 4 —tan B
tan(d—B)=———
an( ) 1+tan Atan B

o h ) O
| = o ®)

o d~tmd) G
\ — oA Beob) -
~ Y-

Lt i And

ta(h-0) =
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4. Find the exact values of the following

T
a.tan—
4]
= Wn\S0
'\u&rw.d)a S\?u.
A \(0'
A3
-
-\ \3s®
*i \ -
[~ &
=\
-H
> 5
E c:.s«a::l‘—?1r
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{=how that you can uss the sum or the diference formula to get the same result)

= o & o Speerad
o8 (—(OS) s u-e.f:\‘k f«abrwgo &3 oy o
Specnk

Y (%° - \35')
= cas 3% tos(125°) 4 Sw30° s 1357

AN - KAl xﬁ
=2(w)r Ble® hEa e
= (o2
o = (o\ (300’(' —l'bg‘.) Y e

_ w30 (1) - ed® sinl-135")

- (B)w) - W ER

= oy (365°> i Yo odd priod

= o (US°+ A0
{'\”L.)..- oJso gA’ fhe W

vesudd
d.sinE
- Spociod
. e ws) 1y
= gmangT i seased, T R
=S (300°*“'5°> Moy choites
ug® = 00 tUS
™ S D00 (U + (o530 sm'S = 206° +135°
_(-§ fe.
-2\ ) + B)e) s
- -G+l a oGt
a (g% L,
¥\ \
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MName:

Double Angle Formula (or Half Angle Formula)

91.

calculate. For example cos157 .57

In this lesson you will learn how to find exact values of angles that are half the size of the ones you know how to
. You may think that the following can be done but try it with the calculator to see

/ Vo

l-?rl:?:' -cos315°

coz137.5" =cos |#cos| =

that not only trig zunc;i:' ns CANNOT be distributed, but they alzo CANNOT have constants pulled out of the input.

cos315° =cos(Z-

0. 307 ...

=2cosl157.5°
— (.U B <

157.5") % cos2-cos157.5° \ 2 J \2)

or

;tlcoﬂlﬂ”
7

Iy u n.\-ow(,‘\aj‘& ! ’

2. Instead of doing the above, the fellowing identifies are true. Identify the steps in the following completed proofs, if the proof is net there, prove it.

I i) ldentity used:
%os{d +By=cos dcos B —zin 4sin B

i} Identities used:
coz(24)=cos” A—zin” 4

@05:6=1—5m:6 m“,“g

iii}) Identities to use:

£m
E@ns{l&} =cos® d—zin® 4

() E=1-cos’6 \"9’4‘“{)

iv) Identity to use:
@m-:_a—ﬂ) =sindcosF+cosdsinE

V) ldentity to use

@muﬂ?- tan.d+mn B
—tan 4 tan B

cos{"’A} =cos” A —sin’

\..Ds["',-{| mgh{ Al SP{*—W in A”(‘A

use cosdcozd—zindzn 4
© ©
7 1—cos(2.4)

double a.ngleicos{ld) =1-2sin’ .4| half anglejsin” 4 = S
cos(24)=1-2zin* 4(€)

2zin’ A=1-coz(2.4) Dﬂw«*ﬂy.
sin® 4= 1-cos(24) CD:'O’{:' ) divrde ﬂn 2

=cos’ A—sin’ 4

cos(2A)=coz" A-sm” 4 @
={l-zin® A)—smn® 4 ‘)“MQ
—1-2sin* 4 D caleck \ilee
AR

\
double an,gIE'|cos(" A)=2cos’ 4- 1h31f3_nglt cosl 4= L"‘COS(Q-A)

osQp = STA WA ®

QA= A A-(
o ,\(( i) we@ @ ~_/
> oA - sP\ Casdh +) = Qeat?4
- Co¢ | & o
- Qeeth | cos AN _cush
P Py

|sin(2.4) = 2sin A cos 4

LS=Sth 'SAMA split Q_A—.\c\vﬁg
@}) = S\mPt(.as +L§$SMA w1 L )

= Q s Aws A=k addL MJ)
o LS=Rs ”—(

2tan 4 @

Yoa(heR) = «\MM%\RR
\~ Ao fiioe

= W v
\ xR ’

tan24d =

wse @

Trigld Page 8



8| Unit 7 12AdvF Date:

T
|5.lD.|:2)i:|=25]-.'ﬂ)iEE"EA||C05V. A)=rcos® Tsm A |m5(34j 1- Ig,;ﬂ cos{"‘{ cos” A-1

3. Which of the identities are useful in finding exact

|nd it

value o

m 4. Which one is useful for the exact value of s1n157.577
Find it.

r\o\—spl.uaﬂ A= lshs A—"lw'fc
hut, 3p =203 s
s ,u O la)=\=RATA L
R
. \we
CoS A,. ? \A_SC—CDSA—@ iSS nee S\V\Lk" ' —_ C:;ZS’ZA d\:‘w
Cas A = Qwslﬂ”' | [ﬁg (_—LosB\S
CoS 3\3 - & Cos ‘S‘}g SM ;L-L
| + S S“‘m‘g}Sc l B
Cos 3153:(' = tos IS Cos 3S° —,é N
S\h \Y°f5 & 7_)
SN é,%,J1
darom™>
=038t

,@’\;9

= (_05\53-5 = ~0.92%9....

5. Find the exact values of the following by using the doubles angle identities. You may convert to degrees if that is easier
for you. (follow instructions even if it is possible to find the answer in a faster way)

m Iz 1T
d. SIHFCOS—

S wsembles @
= Sh \S"ﬂh( Cos \q &N\Q*A' ngh—wsh
= swm(axists)

A
0= s frcos
9 4\/5\\'\

= S\\rxg\§° &

Y \
':_ [a)

- _X— O

%
= =
(

(5 )%

_\rz

S\V\\Y?’ RY (-QS\n
2 2 93$3C.

Trigld Page 9
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= a2 ks specrad
@—_A_‘r we wil)
otz Wiy
- ;H:an@o) ¢ O fdentty.
(| —ta-(6o) n
-l:a.\a_Ars 23
|- & G
1
255)
| -Gy
l’-
26 L 256 .-
I—23 - B
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mcsmz-g\\‘\gb "S—b—

3

= Jom>Y cos“m

‘“6

A58
-8
3

=90
6. Find the exact values of the following by using the haif angle ideniiiia
m 5T

(6}

MName:

d. cos3— = C=8 Q?ﬂ)

Joudfe 5\\&{\ Q&m‘\m‘\

. =\~ Asin 3
O ‘

=0

ﬂmnk‘u Wit M
tos AR \— AR

. b. Find cosg iflsz’ <6 <360° nd singz—%l
A—'/“Q»S’ = n ﬂ \g
=cos 125 ap= aas’ @
(. —- = l+c°>
= |1 (s (295D s A= liwsél YOS g
o— (o 1._'”1.
C”;ﬁ: l-l- " ‘L:Lﬂ. 6%
M)+ _‘)LF \ L * -E\L:—-
1= — ,,m_|_+ L=} v =1{ae
' N\ G =@y
=+ &5 mﬁ 1
N——_ 'L "~
1 o= \k - = G‘j’) e :“: qq
- £7:' ) T\ Y _& - l'_ T (.OS; So
—;' \ = > SO i =‘3:£°
so  Sv
c e:{:s?—;r 0% \OC ;A::loaioa d. Find smg if 180° < &< 270° and cosﬂ——i—i:fﬂg’;&
. , Q.A- I =932
oA = | € cos A G sinfy = ﬂ;_d ©
-1 3 —~ -&- = l-—COSG'
wlos”= | € erd > @
\s
§ -, wE-1""h
(0 | + &%
XL
e = 37—~)J'
Cor \OS'«Q“"F_,__‘);: Ql/? 2
° e'fn o
(os 10$ = "3’_ - sl - o( meons & (0 L
i ) > L -
\n
2 Gos 05" = 4L -5 S“‘& Y=
- +_Y4
_\z-% N :
Y = Y3
3
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Proving Trig Identities

u 1. The proofs to identities are not unique, hence it is important to write out what you do in each step. Here are some
strategies to try when doing proofs.

» Convert ever}rthlng to he terms of sine and cosine (list the |dent|t|es {:f u here)
Cecdh=_| @te-wﬂ* &m&r' &

ne

n grade 11 {write all 3 ways it could appear)

swtld = [— s
wjl&'-—/ ['Sth&

bie ap-other identities learned in this unit move 3n2A

)

L ] =
: p S22 us w
+ Factoring RAMULA page . " P )
+ Expanding from C"""Pl[ = mhes
¢« LCD - only if you have adding or subtracting of separate fractions. Lxp restion
s Distribute the denominator — only if you see a possible cancellation S,\..,\F&( R .
Avoid the following mistakes Yy Ty

« Distributing the numerator — can't EVER do this {try with regular numbers to see this)

¢ Canceling wrong — remember “monomial cancels monomial®, “binomial cancels blnomlal stc.. %" Ea -‘L+1><
* Forgetting to record brackets — especially if the question invoves both multiplication and addltlon

s Forgetting to write the input beside the trig function — cos, sin, tan w1thout & are meaningless

7,
+ Incorrect placement of the exponent smﬂ)g,hen you mean sin’é Lh\)
« Forgetting to explain the steps you've done

2. Prove the following, explain all the steps.

ﬁ esc x—1 1—sin? b. cos® x—sin® x = cos 2x
a. ———=1-sm"x
s X x A{&M\nw‘k
LS = C&ﬁ — _L_ LS

G Gt At o 59 factoe

I ! = (coor s )| ot — s )
= —_ 2 . .
Cse™* " e "'\Jﬂ\ _ \ ™ -
- o — S X
_ L - ((cos™=¢ )
‘ - © Sl

10
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N
M"‘““b l\‘;ﬂfﬁ

’O(Z Srosttos =t 91’j~‘j> Ddﬂ%()“a"“

e 9\3\\'\1(95’1‘6 QU\:‘) DO[OV‘L(& o LS-.:&S
= Swmod S\V\aj =13 -

m d Bin @ﬁ\ecﬁ . 1 5in X

5 =smx | } © cos’xsinx cos x_cscx wL_C~D.
Ls= /wt‘?/* L (R
y- < cav\ul oo D\%M.

= St = RS T esEA Smot
L L&“’ RS _ __L_ )&WU{

11
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Solving Trig Equations — no factoring needed

o 4 ‘E ’ o
Solve each of the following forxin 0= x =27, o i+ \3M ¢ P i fnp“{ ¥
M1 26v3-3secf) =63 2 (233 =0 € PO T %
- =

Lok B=3a Peplage ©=trpk
53 —3seca= 3 —S3 P
x—__/?

=0 ¢
—¥ec A= —a43 HJ\G'{JE_) Hen HHF 2, Az A
B W ®--B .y _ 8
sec,;t_:r&g} T"Z‘ "_l‘
s \B 9— —-9,._1\-_: Q'l
o s> =2 x =2 = —
o aﬁx\ﬁ &Nl EErCl

o @28 .8 -X%
b

- O,- ST =24
a ¢ N—@ »—,Z-’L “

2 = _
3.4 ‘ o %l =4

5 AL
b6 A agﬁnﬂ Y .8
a - ¢ -
\ %L:S'\l =%, A, = ST “‘:‘:‘g‘* % <
Yt 6 A é/kwa/ Yy = HBI
0L oL
@ 3 2cos2x+2=0 4. @;‘;‘@h—;l@ mx = b
- £ {
O to lave \:Il o , othcwia
&Co_ce&&:o \\,,\‘,stgko-k*@ So\\r(.
0R—= -z
= <\ et = SrsC
o3 = -3_;' — SmaL S
—%
M Ou= 2 =24 <+, 5o
) sl Sa—
\/\ 8= ST 73, 37 T\ e

bl %%— — %= %% rdie) %Tg\oé’ o) ‘ a3 Xz ‘%
’1),7 @? \L“l = \l‘l‘ @,—()
g T ¢

12
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Solving Trig Equations — with factoring

S
So ot MVQ‘%‘/ AN;'JD

rob- Mo sane lnpub

Solve each of the following forxin 0= x =27, G 4 '*Ds‘.
m 5. 25inxsecx—2ﬁsinx=0 6. 10cos2 ¢/8C0%>L1 0 -5 el o
Sh ecx — = o CADML
% % =7 lo(awm-\x Fowx ¥ 1= O
as\xx’ = (VA seex 3= AV costA — —&esAa £\ =
S\Y\'X/o secx. = (= QO — g’aasx — Q= O
osx = i :f_’__)(_. lo @q (;
Ve 3 ¥ @’Lo e
1S J
QOcosi ﬁ&wsd— + \3
b.2& - X

(3A=2A 0o =

-1
2

@

cos'@=2—cosé
~S

= O

tos"'@*-kw&&- AL=0

\ 2
\ -\

@s (S —t'a\)@,;s&~ \3’; o

Q»SS""L orR (O\&T’)

LA
NEVER e
Costn- Q- 1)) Q,o D)
Rogpwettn
Lord ! -V
\[\'C 0
Yo =au

Trigld Page 14

N .28 - qu(v

s =615
- o= S-
@+lﬂmsx@

Caiss Cans vt worle

Quod.
Cos = —I0X S (o — Y (> ~°Q
(50
Cos = —(0 = (T60
o
wyg.= 03922 o« Losq——-otJ’QZJ

N

¥, = 0.28- 1% = 6.20-2.62

Yo= G 12
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FORMULA page
Reciprocal ldentities Quotient Identities
1 sin x
GCX= gnx anx = Cosx
1 - COsX
S N = m cot x proge
1 Co-function ldentities
COLN =

tan x

sinx= cos(E— x)
2

COsX= sml{ﬂ—x}
2

tan x = noﬂ%—x}

cotx= m{%-x}

Principal&RelatedAcuteAngle Identities

sin x = sin(7— x)

sin(r+ x)=s0(27—x) =smn(-x)=-sn x

sin x = an(7- 3)
cosx = cos(2m-x)

cos(m=x)=cos(M+x)=-cosx

tan x = tan(T+ x)

tan(7r= x) = tan(27 = x) = tan{—x) == tan x

Pythagorean Identities Additon and Subtraction

sinx + costx = 1
1+ tan'x=sec’x
1+cotix=cscin

Horizontal Shift Identities
anx=an(xt2m)
cosx=cos(xt 2m)
tan x =tan(x )

7
sinx = cos(x——
( 2)

. i g
cos x = sin(x +E)

Evenfodd Function ldentities
sin(-x)=-sinx
cos(=x)=cosx

tan{-x) =-tanx
csc(=x)==csc X
sec(=x)=secx

cot(-x)=—-cot x

Trigld Page 15

Com eo?und

mulas
Sin (X + y) = 5N xCos y + COsx5in ¥
$in (X — y) = sinxcosy — cosxsiny
€os (X + y) = cos xcos v — sn xsiny
€05 (X = y) = COs X COs ¥ + Sin xsiny
tan (x + y) -%
tanx — tany

unlx_ﬂll+imx!any

Double Angle Formulas

sin 2x = 2 sin xcos x

cos 2x = cos? x = sinfx
=2 costx =1
= 1= 2sintx

2 tan x
tan 2 = ————
1-—tan*x

Half-Angle Formulas
3 l1-cos2x s l+coslx
SIS X m—————  c0s .r-—?mu

14



