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We are now going to discuss several identities, namely, the Sum and
Difference identities and the Double and Half Angle Identities. Angles with
names of u and v are used in these formulas. Please note that the variables u
and v can be representatives of any algebraic expression !!!

Proofs are provided separately for some of the formulas for your information
only. Interested students might want to look at them. They can be found
under the link "Point of Interest" in the Learning Materials in the
MyOpenMath course.




1. Sum ldentities for Sine and Cosine @ of 2)

sinfu +v)= sinticosy + sinv cosil

COS{U+Vv)=CcOSUcCoOsv — sinusinv



Sum Identities for Sine and Cosine (2 of2)

Example 1:

sinfo+p)
Show that can be changed to fan« + fanp.
COS . COSP

Let's use the Sum Identity for Sine sinfii + v ) = Sinu COSV + Sinv COsSH .
Here, u = aand v = 3. Then we do the following:

sincCcosf+ sinpcosa
COSu.COSP
sina.cosp N sinpcosa _
COSuCOSPp CcOSucosp
sina N sinp _
COSc COSp

tan o+ tﬂﬂﬂ used the Quotient Identity

separated the fraction into two fractions

canceled like factors




2. Difference Identities for Sine and Cosine (1 of2)

Sinfu—v )= Sinicosy — Sinvcosu

COS{li—V)=CcOosucosyv + sinusinv



Difference Identities for Sine and Cosine (2 of2)

Example 2:

n

Show that cos[E _B] can be changed to sin ©.

Let's use the Difference Identity for Cosine €OS{U — V)= COSUCOSV + Sinu sinv
Here, u = g and v= 0. Then we do the following:

110 - i -
CcOS [E] COS0+ SIH[E] Sing = apply the Difference Identity for Cosine

0-cos0+1-sin6 = evaluate cos (E) and sin (E)
_ 2 2
sSino



3. Double Angle Identities for Sine and Cosine (1 of3)

Double Angle Identity for Sine:

sih20=2SsSNUcosl)

Double Angle Identities for Cosine:

Primary:
cos2U=cos'U-—-sinu

Secondary:
* Replace cos? uin the primary with 1 —sin? u, we get cos 2u =1 -2 sin? u.

* Replace sin? uin the primary with 1 —cos? u, we get cos 2u =2 cos? u - 1.



Double Angle Identities for Sine and Cosine (2of3)

Example 3:

Simplify 6sinx cos x using the Double Angle Identity for Sine
sin2u =2 sinu cosu.

Here, u = x. Let’s factor out 3 to get 3(2sinx cos x), which equals
3(sin2x).



Double Angle Identities for Sine and Cosine 3 of3)

Example 4:
Simplify 4 — 8 sin?x using the secondary Double Angle Identity for Cosine
cos 2u =1-2sin? u.

Here, u = x. Let’s factor out 4 to get 4(1 — 2 sin?x), which equals
4(cos 2x).



4. Half Angle Identities for Sine and Cosine (1 of2)

Half Angle Identity for Sine:

Ji—cusu
2

.U
sin—=1=
2

Half Angle Identities for Cosine:

U T+cosu
casE=i

2

NOTE: The plus or minus sign in the half angle identities depends on the
quadrant in which the angle 7 lies.



Half Angle |dentities for Sine and Cosine 2 o3

Example 5:

Rewrite sin 6x in terms of a Half Angle Identity.

JT—casu

We will use the Half Angle Identity for Sine sin= =+ >

2

Here g = 6X, then u = 12x.

Using the pattern for the Half Angle Identity for Sine, we can state that sin 6x

T-cos12x

+
equals \f 2




Half Angle |dentities for Sine and Cosine o3

Example 6:

1+ cosdx T+cosu

u
Simplify + \/ > using the Half Angle Identity for Cosine ¢°°3 = iw] 2

Here u = 4x, theng = 2X.

Using the pattern for the Half Angle Identity for Cosine, we can state that

N T+cos4dx
- 2 equals cos 2x.
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