3/13/2025

Double-Angle Formulas, Half-Angle Identities, Power-Reducing Identities

Double Angle Formulas
sin(26) = 2sin6 cos 6
cos 20 = cos? 60 —sin?6 = 2cos?’0 —1=1—2sin?0
2tané@

tan20 = ———
an 1—tan26

Power-reducing Identities (derived from the cosine double angle formula, tangent by dividing the results)

1
sin? 0 = Z(l — cos 26)

1
cos?6 = 5(1 + cos 26)

1 —cos 26

2 —
1+ cos 26

tan

Half-Angle Formulas (derived from the power-reducing identities, by replacing the double angle 26 with
a, and thus, 8 = %, then square rooting; the sign is determined by the quadrant the resulting angle is in).

sin(%)=i ’1—;05(1
cos(g)=i ’1+;osa

a ll—cosa
ta“(E)=i 1+cosa

Example.

Example.




Example. 55, [_I;

Given that cos(@) = g, in Q1.

Find sin(26), cos(26), tan (26) T
in(20) = 2 sin(9) cos(8) = 2 (45) (28) 2520

sin = 2sin(8) cos(6) = 2(3)\23) = 7809

2o — cos? g _29_<28>2 (45)2_784 2025 1241
cosev=cosT sy = 53 53) T 2809 2809 2809

20 = 20520 — 1 = 2 (28)2 1568 2809 1241
€05 26/ = 2 Cos ~ “\53 © 2809 2809 2809
20 =1 —2sin20 = 1 2(45)2_1 4050 2809 4050 1241
cos=v = sme = 53) 2809 2809 2809 2809
45 90 90 90
29y < 200 _ Z(ﬁ) 2§ 28 7§ (784 2520 _
tan(26) = 1—tan28 45\2 1— 2025 784 2025 1241 (784) T 1241
1- (ﬁ) 784 784 784 784
2520
1241

Example.
Giventan(f) = —2,in Q2

Find sin(26), sin (g)

sin(26) = 2sinf cos 6 = 2 (%) (—%) = —g

1

oy 2 [E(G) - [

(cos @ —sin6)? = 1 — sin 26

Verify the identity.

(cos @ — sinB)(cos @ — sinf) = cos?§ — cosHsinf — sinH cos O + sin? O =

(cos? 6 + sin?0) — 2sinf cosd = 1 — sin 20
(supposed to be problem 60 in 10.4)

Example.



cotf + tan @

csc(20) = 3
L-‘g- OV\\\] r\_,j CSC(ZQ) — 1 — 1 — 1( 1 )
sin(20) 2sinfcosf® 2 \sinfcosb

1( 0+t 0)_1(c059+sin9>_1 c059<c059>+sin9(sin9) _
|% k\*u‘l - 2° MY =2\sin6 " cose) T 2\sin0 \cos8/) " coso \sing/) ~
Jrrony

2

1 .
1< cos? 6 sin? 0 )_7(c0529+51n29)_1< 1 )

sin9cos€+sin9c059 sin @ cos @ "~ 2\sinfcos O

Example.
325sin% 6 cos* 6 = 2 + cos(26) — 2 cos(46) — cos(66)

325sin? 6 cos* 6 = 325sin? 6 (cos? 0)(cos? 0) =
1 1 1
32 <E (1 —cos 29)> <§ (1+ cos 29)) <§(1 + cos 29)>

32
E(l —0s20)(1 + cos20)(1 + cos 20) = 4(1 — cos?20)(1 + cos 20) =
4(1 + cos 26 — cos? 260 — cos®20) = 4 + 4 cos 20 — 4 cos? 20 — 4 cos® 260 =
1
4 + 4 cos 20 —4(5(1 +cos49)> —4c0s320 =4+ 4c0s20 —2 —2cos40 — 4cos326 =
2 4+ 4cos26 — 2 cos 48 — 4(cos? 20)(cos 20)
1
=2+ 4cos20 —2cos46 — 4(5(1 + cos49)) (cos20) =

2+ 4cos260 —2cos46 — (2 + 2cos40) cos(20) =

2+ 4cos20 —2cos40 —2cos20 — 2cos46 cos20 =
2+ 2cos260 —2cos40 — 2 cos46 cos20 =

cos(a) cos(b) = %( cos(e + &) + cos(a — b))

1
2+ 2cos20 —2cos46 — 2 [E (cos(40 + 20) + cos(46 — 26))] =

2+ 2cos26 — 2cos46 — cos(66) — cos(20) = 2 + cos(20) — 2 cos 40 — cos (66)



QED.

Example.
1 1 _2cosb

cosf — sin @ +c059+sin9 " cos26

Find a common denominator and apply identities.

Quiz due tonight.

Next week is spring break.

Resume on 3/25

When we come back, we’'ll solve trig equations.



