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Trig Relationships

Exercise 6.1 Functions of Related Values (related angle identities and co-related

angle identities)

Simplify.
{a) cosx F cos(m — x) — cos(m + x) — cos{—x)

{(b) tanx + tan{w — x) + col(g - .r) = tan{2w — x)

{(c) sin(w F x) + cos(% - x) + lnn(.%r + .l’) + lan(J—;* - .t)

(d) sin(g + .t) - cos(?‘?ﬂ - .l') + Siﬂ(s—'; S .t)

() sin(g - .r) + sin{w — x) + sin(:%“ - _r) + sin(2w — 1)

Simpiify.
E + (E + ) sin(k —
cos(w + x)os 3 X 3 .r)
(a) cos{w — x) sec(r + x)
] T 3
sm(.t o E) lan(.t - T)
) +
cos(m — x) —tan{w + x)

Exercise 6.2 Compound Angle Formulas {(addition and subtraction identities)

Express as a single Irigonometric function.

(a) cos2acosa — sin 2asina (b) cos xcos4x + sin x sin 4x

(c) sin5cos2 — cos 5sin2
(d) sin 2mcosm + cos 2m sinm

tan 2a + tan 3a P
(€) I — tan 2atan la (N
(g) cos’x — sin’x
(i) tan x + lao x

tin7 - 1an9

-1 4+ tan7twan 9
(h) sinagcosa + cosasinag

| - on? (§) cos®2 + sin®2
= X
Evaluate using formulas developed in this section.

L P3w
(2) sm—ﬁ (b) cos — 2

! d) lan(—-§—1r)
{c) t:m(—-l—zn) ( 2
Find the value of each of the following.

o o ] : w 311’ :
- H e - | 9 —_— _:
(a) sm(-l 3) (b} LOS( 5 4) {c) hn(_ 1 .

If x and y are in the intervad (0. ;) and sin x = :and cos y = —ﬁ

evaluate cach of the following.
(2) sinlx = ¥) (h) cos(x + ¥) (<) tan(x + y)

n . . =
I ¢ 15 i the mterval (;.1’:) and v is in the interval (17, T) and

. R |
COs ¥ = i

{a) sin(x + ¥)

S j evaduate each of the following.

th) cosft = v)

and tap v

(¢} tan{x — y)

9Find tha.. exact value of cach of the following.

2511 b A

(b) vos 7 Lt)‘i —2; ~ sin 7-5m 2-|—
() sin 5; 5 21 + 2% 2
i et B Lk o
N C ™ Cos m S s

EXERCISE 6.1 Af\_;u,cr

J. 2)0 (k)2 lnn x (c) (LF (d) sinxy (2)0

7. (a) —-sinx — cos?x (b)cscix

N

EXERCISE 62 (< Ltgrb

. (@) cosJa (b)cos I (&)sin3 (d)sin Jnﬂ'l
(e)tam Sa () —tan 2 (g) cos 2x (h) sin

{ittan 2¢ (§) | g
(a)‘/_ % <c)%,_,—l mﬁzj\,—%'
3@ ’-\/\_’/3 = \/zjv:zl : ; :ﬁ

L@l mY f
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Exercise 6.3

0.

8.

Use the Addition Formula for Tangent to prove the Subtraction
Formula for Tangent.

Prove each of the following.
(a) sin{w + x) = —sinx

In .
{c) cos(—-z—- + .r) = %in X

(b) tan(2w — x) = —tans

{d) sin(-:gz - x) = —cosz

T T
(e) cos(—z- + .r) = —sinx (£) lan(i + .l') = —colx

—sin ¢ (h) —tan{—x — @) = tanzx

(g) sin(x — ) =

Double Angle Formutas

Use a Double Angle Formula to rewrite each expression.
(a) cos 2(2x) (b} sin Ix (c) tan 6x
(d) sin dx (e} cos §_r () tan{—Tx)

Express as a single sine or cosine function.
(3) 2sin 38 cos 38 (b} 6sin@cos @

0 0 /]
(c) %sin g cos 3 (d) cos? -3? - sin? 32

o 7
(e} 1 -2 sin’z {f) 2 cos? (50) -

(g) 8sin?20 ~ 4 hy 1 -2 sin’(% - g)

4
fcos & = ~—§ 1—;— < 0 = w, find the value of sin 20 and cos 20,

Determine the quadrant of angle 20.
12
Ifsin g = 5 0<s @< -12:, evaluate sin 28 and cos 20. Determine

the quadrant of angle 20,

2

If sin 0 = 3 0=s#=< 1)-7- find the value of sin 40,
FaRT .

if cos @ = 3- 5 = & = 2w, find the values of esc 20 and see 26
| T

Iftima = 3 0=qg-= E find the value of tan 2a.

Jn
e, evalue an Ja.

Hana = 2, =27 < g =

Develop formulas for
(2) sin 38 an terms of sin .
{¢) tan 30 w terms of n

{b) cos M in terms of cos 0.
{d) cos 48 in teems of cos 0.

I+ £\

Heos 0 + smo = md cos & - sinHh =

vilue of s ¢

Trig Relationships

. (a} sin 68 (b) 3 ..-;iu 28 (©) f sin 8

18.

: A - \/1 hml?

4
'

- }D\

I. {a) cos? Zx — gin?
2cos? 2r — |
2 tan 3x

1 — tan? 3x

or |l — 2sin? 2xor
(b) 2 sin gx cos -gx

{d) 2 sin }x cos ¢
=2tan {x {

(e) cos? lx = sint Lx (1)
’ ! I~ tant Jx

{d) cos

2]
(e) cus -2- Uyeos 70 (g} —dcos 48 (h) sin

. 8in 280 = -4 cos 20 = &. 4th quadrant
. 5in 20 = 10 cos 24 = = L3 2nd quadrant
3V5
]
25

. osc 28 = 20 =

_“/_.., sec 29 = ”
-3 84

(@) 3sin @ - Asm*d (b)dcosP @ - I eos ¢

Jtan 0 ~ 1an’ ¢
{€) ————
! - 3Jwnt o
W Bcos* ¢ - Geos? o v |}
\/1
5
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41.
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45,
46,
47.
48,

49.

50.

51.

52.

53.

54.

55.

0.

The following involve a variety of formulas and identities.

sinf ¢ + cos*x = costx + sin'x

tanx —cotx = (tanx — I)(cot x + 1)

cos x = sin x lan? x cot® ¢

(stnx + cos x)(tanx + coi x) = secx + ¢SCx
sin* x + cos®x = sinfx(cse?x — 2cos? )

sind x + cos* x = (1 — sin x cos x}sin x + cos x)

s(lT-— )scc-l—sin (E— )csclf«lsint
N T 12 L T

secly (tan x — lan 2)

tan(zx — y) + tan(y — 2) =

(1 + tan xtan y){| + tan ytan 7)

sin &x = 8 sin x cos x cos 2x cos 4x
mx=1-2sindT - f)

sin x I 2 sin (4 3

sin(x + y) + sinfx — y) = 2sinxcosy
sin(x — y) " sin(y — z) I sin{z — x)
sinxsiny sinysinz  sinzsinx

0
w
tan x + tan(w — x) + col(-z- + .t) = tan(2w — x)

s'in(E .-l- t)cos(-n - r)col(:;—-'-r + r)
sin{ 3+ : 3 :

= sin(T—r - r)s'n(g—?- - )co((T—r + t)
= 5 " 1 5 X >+

lun(E - .r) - col(-:-i-;- - .I:) + tan(2w — x) = cot(mw — x)

2
_4—25ec’x

lan x

tanx + tany + tan z — tap xian ytan z

tan{x + y + 2) =

{ —tanxtany — tan xtan z — tan ytan 2

csc’(E - .t) =1+ sin’xcsc‘(lr - r)
2 2

T T
l.'m(:-;- + t) + lun(I - .r) = 2 sec 2v

t —sin2v  coskx
cos 2t !+ sin2x

s by I — cous 2x
x

> = [nx
I = cos 4x vos 2

e
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6.6 REVIEW E.

CISE

_

If x is in the interval TW@ and y is in the intervaj _me ._.; and
tanx = Sand esc y = 2. evaluate,

ta) sin(x + y) .E an(x — y) (€} cos 2(x + y)
bvaluate,

, . 13w —Ilm 5w
(a)* sin T 1b) -oA 5 v () uasAlﬂMv
id) sin 15° (e} cos{~75% (F) —tan 105°
Iftanx = ...ww < x = 7, evaleate,

(a) sin 2x (b) cos Zx (c} tan 2x

x 2 Tt

Ifsinz == 0=s.r<<, .

:__._‘N 3 O=sx 5 evaluate .
(a) cos x (b) tanx (©) ﬁ:m
Find the value of
(a) sin 112¥° (b} cos M {c) tan “”IM

Express cach of the following as a function of its related acute angle
and evaluate,
Lk

b _
{b) cos 5

Express each of the following as a function of its co-related acute
angie and cvaluate,

(a) sin 120°

(c) _p:ﬁlwi

7 3
() mmzml.wmv (b) cos 495° (c) lan |MH
Prove the following identilies.
(a) tanx = csc 2x — cot 2x (b) _lm:_..r.u_l_":_.ﬂ
cos 2r I + tan x
(€} cosx ~ tan y sinx = sec y cos(x + v)
fd). sin{w + x)} + nomﬁw - av + S:AW + hv = —cotx
© sin 4x — sin 2x  cos 3x
O —
sin 2x cos x
(f) cosx + cos 2r + cos 3xr = cos 2x (] + 2 cos x)
{g) sin(x + y) + sin(x ~ y) = 2 sin x cos ¥

(7

9.

10.

I,
12.

Solve. .

() 2sinxcosxy =0,0< v = =

(b) sinx + sinx =0, ~qr =, = T

(€) cos’x —cosxy = 0,0< < 2n

(d) sinfx —2sipy + [ = 0, 27 =xy=2xg

{e) cos? 2¢ + 2eos2vr + | = Q, M Ey=sg

() sec?2x -~ | =, —-dmr=xr= g

(8) tandxr —tan2r = 0,0 < x = o .

(h) V3cosx +sinx =0, —20=x=<0

Iftanx = | and sinv = m with v and v in the interval _,‘_.“_.
cvaluate.

{a) csclx + y) b)Y secl{x — v}
Express cos |2a in terms of cos 3a and in terms of sin 3a,

Use reflections to prove

el

™

(@ sintk - 7) = —sinb, 7w -<p - =

3
(b ncmﬁw - mﬂv = —sin b, W < bl

“$.6 REVIEW EXERCISE

2.

n

(@ - 8 1y .
-V3+| -v3-—| V3 -+ '
— : = al m-— -1
(a) g ® Y (c) s 7. )l 3 {c)
Vi VI-|o Vi+g - .
d — — haj L
(@) 2372 . p AV ( v/\w -1 9. 0. I (b} -, N.c. &
2 w 3= In w
@-F &3 ©-% 0. 2. = 2z (o -um.m
g ./t = a -
@L MaS (o [ mi L mo
)] T—. tu, == = =
10, =3, 5
{a) &(\M + | (b) 1+ 32 - A Pre
p AV ] ¥ 23 (m) 0, 3.7 () S =i
— l -
(©) et - 22 25732 25V2
1 + V2 10, fa) T fb) Y
3 -
E.a% E% (©) =73
S’
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