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Math 1060 ~ Trigonometry

10 Using Trigonometric Identities

Learning Objectives

In this section you will:

Learn and use the even/odd identities in simplifying trigonometric
expressions and verifying identities.

Learn the sum and difference identities for cosine, sine and tangent.

Use the sum and difference identities to find values of trigonometric
functions.

Use the sum and difference identities in verifying trigonometric identities.

Learn and apply the cofunction identities.



Identities are useful in simplifying expressions and computing values
for some of the less-familiar angles on the Unit Circle. In this video,
we will familiarize ourselves with some important identities and use
them to compute values, simplify expressions and verify other
identities.

The Even/Odd Identities: For all applicable angles 0,

* sin(-0)=-sin(0) (o} cos(-0)=cos(o) e ° tan(-0)=-tan(0) ad

* csc(-8)=—csc(0) * _scc(-0) =sec(d) +cot(-0) =-cot(6)
Ex 1: Simplify these expressions. ( " A Ao
a) sin(-x)cos(-x)sec(-x) b) -cot(-x)tan(x) X D‘Q' \oo'\'\’\

=(-siy x)(cos (x\y“‘ X)‘ =-(- cd-x) tany Cir\:vxx)
= S X ‘&?I\ = Cotx anx

= -S‘}\X - \




Let's play a little True False game.

Ex 2: Identify these as True or False:

2) Serd)=5c+5d Ty oy (otis—lv\‘bu%\,‘rl@

b) ";”=g+§ True ("

c) (x+y)Y =x"+y* FQ\S'Q (P}(PB’V\L'\'}S do ]\_I_ET A|S'\'¥'\L\\+€-
Dipra=beds  False  (y Hhwugh addibon )

e) sin(u+v)=sinu+siny

ox u=v:L | Su(u)=skmT=0 .
— = Sci,\u-\-s"v:Siq('Vz)Nl"(%):\*‘\:l

False <SWL nchovy does NOT
distv\bute %Wf\ («M(va\)

We can tell by inspection that sin 30° + sin 60° # sin 90°.

So, we need a set of sum/difference identities.

Sum and Difference Identities: For all applicable angles @ and j3,
o sin(a*f)=sin(a)cos(f)tcos(a)sin(F)
o cos(atf)=cos(a)cos(f)Fsin(a)sin(F)
tan (@) Ztan(f)

1+ tan () tan (5)
Cos (S + ) = s cos R - S(h&K) St R

Cos (- [},B; COSX coslg 4+ Siny Siq,@

e tan(azpf)=
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( cos - cosy Y(cos u- cos v)-\-( SUNVE S\'k\!)(s'\'\u' S'\'W)

= ( Cog(u-u) - D(COS (h—V)‘l)‘- S‘(;:'(u—d)

S\nce av\a).e_

u- = _
qcos(u-v). sin(u-v)) v a"jk u-v,
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(Cos'u—2cosu casy res®y ) + (sin*y 2Sinusiny+Siiy )
= @s'(u-v) 2 cos (u-v)* | + S\."\I(U‘V)

(Coszw *Sintu) + (costy £si2v) 2( . )
——— - coS U COSV LSinusinVv
= | L |
- (cos"( u=v) +S(v\1(l«-v)> -2 cos (u=v) +\
\\’-——Y\__/
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/2/~2 SWCDSV 4 Stnu s'.,w) =,Z-2cos(wv)

2. (CoSu CoS\/ 4 Suny § h\l) = —Zcos (u“’)

Esu CosV + sthu Siav = ¢0s ((-v) )




Sum and Difference Identities for Sine. For all angles @ and /.

(D sin(a+p)=sin(@)cos(B)+cos(a)sin(B)
* sin(a- f)=sin(a)cos(f)~-cos(a)sin(f)

Ex 3: Determine these exact values of sin 75° in two ways.
Y4

a) sin(75°) = sin( 30° +45°) \ b) sin(75°) = sin(120° - 45°)

®: Stn (3()’) mg(t(&% . sud2 Dacos ¢ ?)

b ) sn(4C) | 5 SR
c (@ aemy . | TeBE)
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Sum and Difference Identities: For all applicable angles a and 5,
o sin(atf)=sin(a)cos(f)tcos(a)sin(F)
o cos(atfB)=cos(a)cos(F)Fsin(a)sin( )
tan(a)=tan(f)

1¥ tan(a)tan(8)

o tan(atpf)=

Ex 4: Use the sum/difference identities to find the exact values of these.

a) cos 2 = o ((8 3\1—) =sin (3"”TT)
= S\‘h("g_“- _4r

“cos (55 Tzf)-cos(zi T
| \ 12 [
(o) |-s(-1)
4(8)5(6) G- | i(F)es(E)

: ~cos ()5 £)

Ex 5: Evaluate tan 165°. :']%(%) _ (%}(E>
+un JbS°= dan (|20'+<-|S°\ = - ?.—\lt4
= tan (120°) + fan (1) 1
'N ° " Yo
f_'i‘ 1-':-('/\?20 ) a (‘{S)

HEBRO
= (-3
s




Ex 6: Verify this cofunction identity. Ia‘('\'\\ S an ¢ %’A

o s vt b all
sin (T—x) = Cos X o 4“%& \M\\Lus of Hha
S\l!q(%-)(\ ?:) Variable .
= < i - COS -rz_'- Sth X NO‘\'Q.- Hhang ave
] S "\(z)COSX | o ( ) MM(J CD'Fl,gnc.hm,\
= l CoSX — O'S(hx \dlll\"“\-hqg .
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