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sin 2x =2 sinx cosx

Double-Angle Formulas

cos 2x = cos?x —sin® x
or2cos?x-1
orl-2sgin?x

tan 2x =

2 tan x

1-tan®x

One application of these formulas is in
evaluating trigonometric functions.

Examples:

1. If Zx is in Quadrant Il and cosx = ﬂ%. Find the value of sin 2x.

2. Prove the identity: sin2x=

2tan x

| +tan® x

A second application of these formulas is
in solving trigonometric equations.




Exercise Set A

1. IfAis a positive acute angle and cos A = %, what is
the value of cos 247

7 9 24
(11 (2) 55 3) 25 (4) %
2, Ifsinx= % and angle x is obtuse, then the value of
sin 2r is
5} _6 24 _24
(1) 3 (2) 5 8 55 (4) 5%

3. If sinx = g and x is an acute angle, what is the
numerical value of sin 2x?

4. Ifsin A = £, find the value of cos 24.

5. Ifsinx=a and cos x = b, express sin 2x in terms of
a and b.

6. Ifx is a positive acute angle and cos x = {’5. find
sin 2x.

7. Ifsinx = -g—, what is the value of cos 2x?

8. Iftan A =1, find the value of tan 24A.

9. Iftan & = 1, then the value of tan 28 is
(n1 (3) -2
(2) 2 (4) undefined

10. £A isin Quadrant I and sin A = —\;—5 Find, in
simplest form, the value of:

a. sin 2A b. cos2A
11. Which is a solution of the equation sin x = cos 2x'
(1) 15° (2) 60° (8) 30° (4) 45°
12, Which is a solution of the equation
sin? 2x + sin 2x - 2 = 07
(1) 30° (2) 45° (3) 60° (4) 90°

In 13-18, find all values of @ in the interval 0 S8 < 21
that satisfy the given equation.

13. cos 28 = —sin @
14, cos 28 =cos 8
15. cos 20 + 2 = sin @
16, sin 268 —cos 8 =0
17. cos 260 +cos @+ 1 =0
18. 2c0s%8 + cos B cos 20 =0
In 19-22, find all values of @in the interval 0°< 8 < 360°

that satisfy the given equation. As necessary, express
values to the nearest degree.

19. 3cos 280 +sinf8-2=0
20. 3cos 20 -sinf-2=0
21. 3co8204+5sinf8-2=0
22, 58inf@+2cos20-3=0

In 23-31, for all values of the angle for which the given
expression is defined, choose an equivalent expression.

23. sin 20 sec 0 is equivalent to
(1) tan8@ (2) tan28 (8) 2cos 8 (4) 2siné

24, § secx sin 2x is equivalent to

(1) sinx (2) -sinx (8) cosx (4) —cosx
25. 2 sin® A + cos 24 is equivalent to

n1 (2) 2 (3) sinA (4) -sin*A
26. ﬂf-é is equivalent to

sin? A

1n1 (2) 2 (8) 2tan A (4) 2cot A

sin 24 - .
27. 3 s 4 18 equivalent to

(nH1 3) 55'2”\

(2) cos A 1-2cos? A

o8 @ 2s5in A

28, SM24 _ iy A is equivalent to

cos A

(N1 (2) cosA (3)sinA (4) 2sinA
29. @ is equivalent to

sin 2x

(1) sinx (2) 2s8inx (8) 2escx (4) cscx

30. sin 2A + cos A is equivalent to
(1) cos A(2sinA+1) (3) 2(sinA +cos A) -
(2) cos A(cos A + 1) (4) cos A (sin A + 1)
81. (sin x — cos x)? is equivalent to
(1) 1 (3) 1-sin 2x
{(2) —cos 2x (4) 1-cos 2x
32. Which statement is true for all real values of 6?
(1) cos?@-sin*8=1
(2) cos@+sinf=1

(8) sin®g = 1;5295_22

(4) cos 268 =2 cos @

33. Which equation is an identity?

(1) sindx=4sinxcosx

(2) cos 4x = cos® x — sint x

(8) sin®4x + cos®dx =1
(4) sin*x+cosix=1

In 34-69, prove that the statement is an identity for
all values of the angle for which the expressions are
defined.

34. sin 2x = tan 2(2 — 2 sin® x)
35. 2 — sec® x = (cos 2x) (sec? x)
86. cot x sin 2x — cos 2x = sec® x — tan® x

87. sin 26 cot 8 — 2 sin® 6 = 2 cos 20

38. cot § = .5in26



39.

40.

41.

42.

43.

44,

45.

46.

417.

48.

49.

50.

b1

52

53.

54.

sin 26

cot @ = 1= cos 20

2cos x
cos 2x

- 2
cos29=L~m-'nTa
1+ tan® @

tan 2x cscx =

o 1-cos20
tan 6 = sin 20

cos(90°~ 8) _ sec
sin 20 2

sin20 _ 2

tan@ 1+ tan? @

‘«’ta_nx_:zmﬁz =tan x
2sin® x

_cos2e+l
sec? x - tan? x

) tan A
=sin24= ———
2 1+tan? A

=2 cos® x

sin 26 =tan @
1 + cos? @ —sin? @
1-tan® x

cos 2x = z
sec? x

sin 26 _ 2
tan® 1+tan @

_8n0+s8in20 _ 4550

1 + cos 8 + cos 20

9 - 2cos® x
sin x

e
tan 8 +cot @ = ey

sec x sin 2x =

2sind

2 _
1+tan” 0= cos @ sin 20

b65.

56'

57.

58.

59.

60.

61.

62,

63.

64

65.

66.

67.
88‘

69.

2sin? A | ot A ='secA csc A
sin24

0826 | gin § = L0
in@ scc 8

' 5 = —1
2{t:ol;i'l tan A) tan 2A

5in26 cos20 _ _1
sin 0 cos O cos 0

2

2sin” x . 1 _gecxcescx
sin2x  tanx

cos 2x 4 8in 2x =cscx

sin x co8 x

2-tan?A =1+ 591.‘;?"“'1'
cos? A

cosx  sinx _ 2
sinx cosx sin 2x

2 cosx _ 1 _ tan? x
sin2x sinxcos?x  sinx

(cos 20)(1 + tan? 8) = 2 — 12
cos* 0

cos 20
— <0820  _14itand
cos @(cos 8 — sin 0) ran
2-4sin? 0 _ 19

tan 6 + T

1+cos 24 _
ey cot A

csc 2x¢ + cot 2x = cot x

1+cos20 _ o2
=75 20 L

1



