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Formulas for Sums of Angles

sin (x +y) = sinx cos y + cos x siny
cos (x +y) =cosx cosy - sinx siny

tanx + tany

tan (x +y) = ———— 7
+) l1-tanxtany

Formulas for Differences of Angles
sin (x-y) =sinx cosy -cosx siny
cos(x-y)=cosxcosy+sinxsiny

tanx -tany

tan (x -y) = 1l +tanaxtany

One application of these formulas is to prove other identities.

Examples:

1. Find the exact value of tan 15°.

2. Prove that the following is an identity: tanx+tany=

sin(x + y)
COS X COS y

3. Given: Zw in Quadrant [, Z¢ in Quadrant II, sinw= %,cost = —%. Find sin(w+1¢).




5.

Exercises

Which equation is not a trigonometric identity?
(1) sin®x +cos®x=1

(2) tanx = Sinx
cosx

(3) cos(x +y)=cosxcosy +sinxsiny
(4) sin(x+y)=sinxcosy +cosxsiny

sin (@ + 270°) is equivalent to

(1) cos@ (2) 2cos 8 (8) —cos @ (4) —sin @
sin (180° + A) is equivalent to

(1) cosA (2) sinA (3) —cos A (4) —sinA
sin (90° - 8) is equivalent to

(1) cos @ (2) sin@ (3) —cosf (4) -sin8
cos (€ + 90°) is equivalent to

(1) sin@ (2) cos@ (8) -sinf (4) —-cos @

cos (2n - x) is equivalent to
(1) ~cosx (2) cosx (3) —sinx (4) sinx

7. tan (x + 45°) is equivalent to
1 tanx -1 tanx
) 1+tanx 8 1+tanx
tanx +1 tanx
2) l1-tanx ) 1-tanx
8. tan (180° - y) is equivalent to
(1) -1 (3) —tany
~tany 1-tany
2) Aty
(2) 1+tany @ l+tany
9. cos (A — B) — cos (A + B) is equivalent to
(1) -2sinAsin B (3) 2cosAcos B
(2) -2 cos B (4) 2sinAsinB
10. sinlx 4y is equivalent to
COSXCOs Yy
(1) 1 +cotx (3) tanx + tany
(2) tanx + 1 4y ol L.
Cos Yy cosx

In 11-12, use a sum or difference formula to prove

that the given statement is an identity.

11.

sin(-f8)=—-sin @ 12. tan (-@) = —-tan &

In 13-22, prove that the given statement is an iden-

tity for all values of the angles for which the expressions
are defined.

138.

14.

15.

16.

V3

sin (x + 45°) = --2-2 (sin x + cos x)
cos (60° + y) = % (cosy —\/3 siny)

° _ l+tanx
tan (45° +x ) = s

o_ Ry c0sB=sinB
tan(4b" ~BYn cosB +sin B

17.

19.

1
° o __ =
cos (60° + B) + cos (60° - B ) =B
sin(A-B) _
o m— cotB-cot A
sin (x + ) sin (x — y) = sin®*c — sin%

20, cot(x+y)=

21.

22.

23.

24.

2b.

26.

217.

28.

29.

30.

31.

32.

33.

cotxcoty-1
cotx +coty

cos(x—y) _cotx+tany
cos(x+y) cotx-tany

sin(A+B)cosC _ 14 cot AtanB
sin(A+C)cosB 1+cotAtanC

a. Using the formula for cos (x- y), find the exact
value of cos 15° in radical form if m Zx = 45°

and m<£y = 30°.

b. Using the formula for sin (x - y), find the exact
value of sin 15° in radical form if m£x = 45°
and m<£y = 30°.

c. Find the exact value of sin 75° using the
formula for sin (x — y) where m<£x = 90° and
m<y = 15°. Use the values for cos 15° and
sin 15° found in parts a and b.

Since cos 75° = cos (30° + 45°), then cos 75° equals

ay Yo=V2 3 ~2-VE
@ V2 () Y2 VE

sin 35° cos 22° + cos 35° sin 22° equals
(1) sin 13° (2) sin 87° (3) cos 13° (4) cos 57°

sin 60° cos 45° — sin 45° cos 60° equals

V6= V2

3 3

W1 (@0 @ 3

cos 70° cos 40° — sin 70° sin 40° equals
(1) cos 30° (2) cos 7T0° (8) cos 110°(4) sin 70°

sin 13° cos 17° + cos 13° sin 17° equals

V3

1 3
(1)1 (2) 3 (3) 2 (4) 0

sin 42° cos 48° + cos 42° sin 48° equals
(n1 (2) 0 (8) sin6° (4) cos 6°

sin 96° cos 24° + cos 96° sin 24° cquals

(1) sin 60° (2) —sin 60° (3) cos 60° (4) —cos 60°
sin 210° cos 30° — cos 210° sin 30° equals

11 (2) -1 3) 0 (4) 180

Express in radical form:
sin 90° cos 30° - cos 90° sin 30°

Ifsinx = % and x is a positive acute angle, find

n
cos (x + -2-}



34.

36.

36.

37.

38.

IfA an%B are positive acute angles and if
sin A = ¢ and sin B =4, then sin (A + B) is equal to

(1)1 I 24
(2)0 (3) ¢ @ 5%
If x and y are positive acute angles, and sin x = %
andsiny = %, then cos (x + y) is equal to )
4
(1) W33 @ 2. V3
10 5 2
4V/3-3 4 3
(2) ——— 4) == 22
10 W 5 2
Iftan x = and tan y = 1, the value of tan (x + y) is
a 3 @ 3 (3) 3 ) 3
If x and y are positive acute angles, and sinx = g

and siny = %, then sin (x + y) is equal to

3V3-4 12 V3
T ® %+
3V3+4 12 V3
T @ 25 4

Ifsina =% tanf = 5 and « and f are in the first
quadrant, then the value of cos (a + f) is

m-% @8 @ @

39. IfsinA=%,sinB= 3, andanglesA and Bareacute
angles, what is the value of cos (4 — B)?
m-£ @ g % 32 4) &

40. If tan x = } and tan y = §, then the value of

tan (x +y) is

(1 4) 1

(2 2 (G

In 41-44, express the answer in simplest form.

41. Iftan x = 1 and tan y = 2, find the value of
tan (x + y).

42. Ifx and y are obtuse angles such that sinx =2 and
siny = %, find the value of sin (x + y).

48. If x and y are positive acute angles such that

cosx = % andcosy = -E, find the value of cos (x +y).

44. If A and B are positive acute angles such that
sin A =2 and cos B = {, find the value of

13°
cos (A + B).



