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Section 6.2 — Double and Half Angle Formulas

Now suppose we are interested in finding sin(2A). We can use the sum formula for sine

to develop this identity: k : )
R@&,ﬂ qu(AfB) = sinA ©@sD t ostsia B 5 A=T

sin(2A) =sin(A+ A)
=sin Acos A+sin Acos A

J 5024 =2sin Acos A

Similarly, we can develop a formula for cos(2A) :
Roll ®s(AtB) = @sA @B — shASIAB A=T

cos(2A) = cos(A+ A)
=cos Acos A—sin Asin A

[os2A = cos Asin’ A |

We can restate this formula in terms of sine only or in terms of cosine only by using the
Pythagorean theorem and making a substitution. So we have:

cos(2A) = cosh—sin® A (puline. I cos” At SA =L, e

0s(24) =1-2sin’ A <= psh = | — SnA o sinA = (—caSA
ws(24) =2c0s” A-1

We can also develop a formula for tan(2A) :

A +tan B -
tan(2A) = tan(A + A) Recall 4o (A+8) = {E——~ ) A=0
_ tanA+tan A = TonA Can S

1—tan Atan A

2tan A
) @ =] "n7 A

These three formulas are called the double angle formulas for sine, cosine and tangent.

Besides these formulas, we also have the so-called half-angle formulas for sine, cosine

and tangent, which are derived by using the double angle formulas for sine, cosine and
tangent, respectively.



Double — Angle Formulas

sin(2A) = 2sin Acos A L@Nh 1o &ﬂﬂ(} c,srf'@.c;tl; (1

cos(2A) = cos? A—sin? A
=2cos’ A-1
=1-2sin* A

2tan A

tan(2A) = >
1-tan“ A

Half — Angle Formulas

. (Aj /1—cosA
sin| — |=+

2 2 To be CJJD/L@_ n?_&:l_ '-]_u,e_s a_%)
cos(gj:i /1+c205A Ol {qQ/

(AJ sinA  1-cosA
tan| — |= =

" 14cCc0sA  sinA

Note: In the half-angle formulas the + symbol is intended to mean either positive or
negative but not both, and the sign before the radical is determined by the quadrant in

which the angle ? terminates.



Example 1: Suppose that cosa = —; andFind ‘
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DOUBLE ANG LE BRMULAS — BACKUARDS

a. 2sin45°cos45°

= Sin (2,-45") - gin (9°) —_m




b. cos’=—sin®’= = COS(Z, J_—> (05 (Zr)

2tan15° %m (Zv- ]go)

C. 2
1-tan-15°
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d. 1-2sin’(6A) = @5(2,- @A) = (s (IbA)
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Now we’ll look at the kinds of problems we can solve using half-angle formulas.
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Example 3: Use a half-angle formula to find the exact value of each.

a. sin15° = pssi%fue_
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Example 4: Answer these questionsfo i T
%
a. In which quadrant does the terminal side of the angle lie? ~N
< —>
TN,
: 0
b. Complete the following: 2T_ < — < 317
doulol be in Q..
c. In which quadrant does the terminal side of g lie? Quoadoek T .
d. Determine the sign of sin[g}.— ?aeit?u&
e. Determine the sign of cos(g): ngﬁajtde'
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