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1) Express each of the following as a single trig ratio.

a) 2sin (5x) cos (5x) b) 2 25
cos®6 — sin

C) 1 — 2sin?(3x)

= sin[2(5x)] = cos[2(3x)]
= cos(20)
= sin(10x) = cos(6x)
d) _2tan(x) e) 4sinfcos f) 2cos2§ -1
1 — tan?(4x) 2
= tan[2(4%)] = 2x2sinfcos6 = cos [2(2)]
= tan(8x) = 2sin(26)

= cos6

2) Express each of the following as a single trig ratio and then evaluate

T T
C) 2sin — cos —

a) 2sin45°cos45° b) cos?30° - sin®30° 127712
. L 4
= sin[2(45%)] = cos[2(30°)] = sin [Z(Eﬂ
= sin(90°) = cos(607) = sin7—6r
1
=1 = 3 _ 1
T2
. 23
d) cos? % — sin? 1—7; e) 1 — 2sin? ?71' f) 2tan 60°cos? 60°
43 3n sin 60°
= cos |2 = 2( 2 _ 2 c0°
C05[2(12)] COS[ ( 8 )] —2<C0560D>c05 60
= cos = = cos 3T7T = 2sin60°cos60° = sin[2(60°)]
_ ﬁ _ _ 1 = sin(120°) = @
? V
3) Use a double angle formula to rewrite each trig ratio
b 3 C) tanx
a) sin (40) ) cos (3x) 1
3 — -
= sin[2(20)] = cos [2<§x)] an [2< 2x>]
2tan (2
= 2sin(26)cos(20) = cos? (EX) — sin? <§x> = szl)
2 2 1 — tan®(5x)
e) sinax f) tan (56)
d) cos(66)
. 1 = tan [2 < 2 6)]
= cos[2(30)] = sm [2 ( 2 x> 2
2tan (2
= cos?(36) — sin?(36) = 2sin <lx) cos (lx) - M
2 2 1-— tanz(ge)

Copyright © 2026 Annie Bernatchez—All rights reserved.



https://www.jensenmath.ca/

5.3 Double Angle Formulas Worksheet with solutions

4) Determine the values of sin26, cos26, and tan26, given cosé = g and o <6<

SIS

5 25
2 2
3 4 7
_ 20 _sin2g=(2) —(2) = _
cos(26) = cos*6 — sin“6 (5) (5> 35
2(4
tan(26) = 2tan6 = (3) - _ =
1— tan%6 1_(5)2 7
3

5) Determine the values of sin26, cos26, and tan26, given tane = - -~ and g <6<n

LA

7 25 sin(26) = 2sin6cosd = 2<1)< 24) 336

25 25) " 625
2 2
24 7 527
020 sin20 = _ 2\ _ (L) = 2%
a 24 —— cos(26) = cos?0 — sin?6 ( 25) (25) S
_ sin(20) _ —336/625 336
@n(20) = <5508 T S2ess T T 52
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6) Determine the values of sin26, cos26, and tan26, given sing = — % and 37” <6<
S A
i = 2si —of - 12\(5) . _ 120
sin (26) = 2sinfcos6 = 2< 13)( 13) = 0
2 2
5 = oo st = () - (- ) - - 12
o cos(26) = cos*6 — sin“f = (13 =) = 5
| _ sin(20) _ —120/169 _ 120
| @n(20) = <558 = "119/169 ~ 11
3
T 12
PN
7) Determine the values of sin26, cos26, and tan26, given cos¢ = — % and g <6<
' o
i = 2si o34\ _#
3. sm(26)—23m6c056—2<5>( 5)_ 5
2 2
- awo- e (- -3 - 5
i 4 cos(26) = cos*6 — sin“f = ( z z) = 33
_ sin(26) _ —24/25 24
tan (26) = cos(20) ~  7/25 7
— -

8) Determine the value of « in the equation 2tanx — tan(2x) + 2a = 1 — tan(2x)tan?x

2tanx + 2a — 1 = tan(2x) — tan(2x)tan®x

2tanx + 2a — 1 = tan(2x)(1 — tan®x)

2t
2tanx +2a -1 = _chanx
1 — tan%x

2tanx + 2a — 1 = 2tanx

(1 - tanx)
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2a—1=0
1
=3
Answer Key

1) a) sin (10x) b) cos (26) C) cos (6x) d) tan (8x) e) 25sin(26) f) cosf

. o ° 3
2)3) s1n90,'1b) cos60,‘% C) sin%}% d) cos%;% E) cos%ﬂ)_

L f) sin120%; V3
NG 2

3) a) 2sin(26)cos(28) b) 2cos?(1.5x) — 1 C) _2tan(0.5x) d) cos?(36) — sin?(36) €) 2sin(0.5x)cos(0.5x) f) 2tan(2.56)

1 — tan?(0.5x)

4) sin(26) = %, cos(20) = — 2—75' tan(26) = — 2_74
5) sin(26) = — %, cos(20) = 272;, tan(20) = — %
6) sin(26) = — %/ cos(26) = — %’ tan(26) = %
7) sin(26) = — %, cos (26) = 2—751 tan(26) = - 2_74
8a=

1 — tan?(2.50)
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