Precalculus — 5.3 Notes
Sum and Difference Identities

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

2]

in(a+ f)=sinacos f+cosasin f . ‘ .
Mnemonic: “Sine can’t change signs.”

_ tana—tanf

tan

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

tan o + tan
tanattanf tan (o~ ) =
l-tanatan S I+tanotan f

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

105° = 15" = 345° = 195" =
iz _ z_ T ST _
12 12 12 12
Find the exact value of cos(15°). Find the exact value of cos(11z/12).
Find the exact value of sin (165°). Find the exact value of sin (—57/12).
Find the exact value of tan (15° ) Find the exact value of tan(57/12).

Use appropriate identities to simplify each expression:
sin 49° cos 4° + c0s 49°sin 4° cos (x)cos(—5x) +sin(—x)sin (5x)



Find the exact value of sin(a+ f) if sina =8/17 and cos # =-1/3. o is in Quadrant IT and /8 is in Quadrant IIL.

Find the exact value of cos(a—f) if sina=-4/5 and cos 8 =12/13. o is in Quadrant IIL. A is in Quadrant IV.

Cofunction Identities
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
tan(Z—x)=cotx cot(£—x)=tanx tan(90°—x)=cotx  cot(90°—x)=tanx
sec(Z£—x)=cscx csc(£—x)=secx sec(90°—x)=cscx  csc(90°—x)=secx

Examples: Use appropriate identities to simplify each expression.
cos (10°) cos (20°) + cos (—80°) sin (—20°) sin (65°)sin (5°)+sin (—25°)sin (—85°)

Examples: Prove that the following is an identity.
cos(x+y) coty—tanx

cos(x—y) coty+tanx



