Precalculus — 5.3 Notes

Sum and Difference Identities for Cosine

Often, an angle can be expressed as a sum or difference of two angles for which we know the exact values of

the trigonometric functions. We can use sum and difference identities to find the exact values of the
trigonometric functions of our angle of interest.

cos(a+ B)=cosacos f—sinasin B

( Mnemonic: “Cosine changes the silly sign.”
cos(a—B)=cosacos f+sinasin S

sin(a+ f) =sinacos f+cosasin f

Mnemonic: “Sine can’t change signs.”

(a+B)
sin(a— B) =sinacos f—cosasin 8
(a+5)

tan a + tan
a+p p

tan @ —tan S
tanatianp tan (a - f) = 2ne—@np
I—-tanatan S I+tanatan f

Examples: Write the following angles as sums or differences of two other angles whose trigonometric
functions can be calculated exactly:

4o z0” R ars°~ 30°
105" = 6072457 15" = oo 4o 345" = 2007+ 45 195" = 0+ 135
>
7z _ T_dw 2% T gox ST _ 2x
R G e P PR
Find the exact value of cos(15°). Find the exact value of cos(117z/12).
tos (60°-45°) = (05 (0 w519 + 5in (0" sin 45" T+ W
= ( L}(ﬂ @Xr) tos (25 + ng,;) 2 o5 (B )eos(T) - Sin(;qm)s;n(%)
AR VAL =z /L
o - (B)(B)- (5
_Se-Ja
/{4—_
Find the exact value of sin(165°). Find the exact value of sin(-57/12).
Sin (l30° + 46") = Gin (120’) cog (45") 4—Cas<l'.zo")si/\ (45 ) "’5_“- 2”
2 2
( )(r> ( 9)( ) Sin ( o “’> Sm Cag(;u—' Cos(fl)gleJ
= /- Jz
= — - ( 7 ?z)"( 2)(22
4 —VGe-J2
Find the exact value of tan( 5 ) Find the exact value of tan(57/12). o/

+an ((aD 46) {an o - fan 4’
[ + tand” tan 45°
= N _ J= -l
I+ [ 1+832

Use appropriate identities to simplify each expression:

sin49°cos 4°+ cos 49°sin 4° cos (x)cos(—5x)+sin (—x)sin (5x)
51(\(4404_4.3 _ o&tk/c\lcn: cos(x) os(Bx) - Sin (ﬂsMC’JK)
cos (x +5%)
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Find the exact value of sin(a+ f) if sina=8/17 and cos #=-1/3. a isin Quadranét I and S is in Quadrant II1.

51(\(0“\'&3—;s'mfoosﬂ.‘_CDg(XS]ﬂ -\
O

- -2 , 3082

5 | ) Cos x=—13 N
_ | -®+3082 \, :CQ(
- \ ain —Qr

2/ c
Find the exact value of cos(a—p) if sina ——4/5 and cos ff = 12/13 o 1s in Quadrant III [ is in Quadrant I'V.
, . : x A% 2 12
Co5(8-)= CosoiCos B+ Sinttsinf

(1 12 v ((A)2 Y

Av:

- Le ¢ ’LO _ I N
B B I
% . - -9
Coes X =~ = ) = —_—
Cofunction Identities 5 s ﬂ

Sine and cosine are cofunctions, secant and cosecant are cofunctions, and tangent and cotangent are
cofunctions. Each function can be related to its cofunction by a simple cofunction identity.

sin(£—x)=cosx  cos(Z—ux)=sinx sin(90°—x)=cosx  cos(90°—x)=sinx
[4
tan(Z—x)=cotx cot(£—x)=tanx btan(90°—x)=cotx cot(90°—x) = tan x
Z Z
2 2

sec(§—x)=cscx  csc(f-x)=secx _ 7. L sec(90°—x) =cscx csc(90°—x)—secx o
CDS(qn‘——X.)-—'-,so sinx = cag (40°-x Sl\/) QD cog % Scésc 3’;0
Examples: Use appropriate identities to simplify each expression. ed) Han (275 cot 28°
cos (10°) cos (20°) + cos (—80°) sin (—20°) sin (65°)sin (5°)+sin (—25°)sin (—85°)
8¢ (o5 (10°) cos(S) + Cos(e8 )( Sin 20 ) odd [even: sin ((57)5n (%) + (-sin 95°)(-sines’)
tos (1o°) 0% (307) ~(E05 (&) @sm (20 $in(esDsin(s") +5in(a57) sin (65
cofunetion cos (06°) = 511 C(D tofonction: S 5°=cos 857 §inIS5 = (oS 65°

cos (to®) cos (20%) - 5"‘ (207) Sin (65" )cos(85) + (o5 (657)51n (857
CDS({D +9.o) C,DS(BO) - Sin (@5”1— %6") = Sin ,50")
Examples: Prove that the following is an identit N
=
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