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Exercise 6.1

3. Simplify.

Trig Relationships

Functions of Related Values (related angle identities and co-related
angle identities)

Exercise 6.2

cosi — — s + toni —

/it ) In

Compound Angle Formulas (addition and subtraction identities)

A I. Express as a single trigonometric function.

(a) cos 2a cos a — sin 2a sin a (b) cos -t cos 4x + sins sin 4x

(c) sin5cos2 — cos5sin2
(d) sin 2m cos in + cos 2sii sin in

(e)
tan 2a ± tan 3a

— tan 2a tan 3a

(g) cos2 x — sin2

(I)
tan x + Ian x

I — tan2 .r

tan 7 — tan 9
(F)

I + tan 7 tan 9

2. Evaluate using formulas developed in this section.

(a) sin (b) cos —

(c) tan(—jjw) (d) tan(—j1r)

(a) sinL — (h) cos( —

3. IF .t and y arc in the interval (o. ) and sin .t =

evaluate each ol the iollowing

Ib) ci>s( I- y)

ii is in the interv:ii ( . and y is in he interval (. 4) and

ens =
—

ioU tan v = evaluate each of the Following.

51;
(U) sin — ens

6

(h) CI)S( t —

5iT SiT

EXERCISE62 L&C/’)
I. (a) cos 3a (b) cos 3t Ic) sin 3 (U) 3m JnT4

(e) tan 5u (f) —tan 2 (g) cos Zr (h) sin

(i) tan Zr (j) I

Vi-l -I- tF?
2. (a) (b)

1V2
(c)

—

\I]f-l V1kI ‘jJ I-I
(U)

— V
(e)

2V 2V2

IV3 \3I l—V3
3. (a) — it’) — (ci

2V2 ZV2 I F V3

3. (a) ½ (hi IC) b
.5 .O

4,_a (Ii) (el1—35. (a)

— I I I- \/3
& (a) b) (c)

V F

(a) cos x F cos(ir — x) — cos(n + .r) — cos(—x)

(b) tan x 1- Ian(ir

(c) sinCw F x) F

— 0 + cot( — —

(d) sin( + ) — cosQ!
— ) +

(e) —

tan(2ir —

Jir (a)
+ + tan(—_ —

- I)

F sin(-it — .0 +

cos(ir — .0

sin( — + .sin(2ir — x)

.1 n\ / Jir
stnlx — —I Ianlx — —

\ 2/ \ 2
(b) +

cos(ir — x) — tan(n + .0

7. Simplify.

cos(it ± .0cos(: F ) sin(j!
—

sec(ir ± .t)

EXERCISE 6.1

3. (a)O (b)2tanx (c)0 (d)sinx (e)O

7. (a) —sinx — cos2x (b)csc1x(Ii) sin a cos a + cos a sin a

tj) ens! 2 + sin2 2

I 31;

12

3. Find the value of each of the following

(a) sinCi
— )

3

(c) can(— 1-

and ens y =
(C) tanCt F y)

(a) sin( r F v)

the exact value “1 each ol the following.

(c) tan( T
— .3.’)

U in
(h) ens — ens —

— sin
a -hr
— sin —

7 11

— F ens — sin —
IX 36 IX
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9. Use the Addition Formula for Tangent
Formula for Tangent.

10- Prove each of the following.
(a) sin(n + x) = — sin x

(c) cos( + = sin .t

(e) cos(j ÷ = — sin x

(g) sin(x — it) = —sin x

to prove the Subtraction

(b) tan(2ir — x) = —tans
fJit \

(d) sinjj— — X) = —coSX

(1) Ian( + = —cots

(Ii) —tan(—s — it) = tans

Trig Relationships

Exercise 6.3 Double Angle Formutas

I. Use a Double Angle Formula to rewrite each expression.
(a) cos 2(2x) (b) sin 3x (c) tan &r

(d) sin (e) cos (1) tan(—7x)

2. Express as a single sine or cosine
(a) 2 sin 30 cos 30

I 0 0
(c) —sin—cos

function.
(I,) ósinOcos0

JO • 30
(d) cos2 — sin’

(1) 2 cosz (o) —

(g) 8sin220— 4 (h) I — 2sin2(—)

3. If cos 0 = — 0 s ir, lind the value of sin 20 and cos 20.

Determine the quadrant of angle 20:

3. If sin U = 0 S 0 s , evaluate sin 20 and cos 20. Determine

the quadrant of angle 20.

5. If sin 0 = , 0 s 0 s , lind the value of sin 40.

3w
6. If cos 0 =

.
— 5 0 s 2w, find the values of csc 20 and sec 20.

7. Iltana = S a . find the value of tan 2a.

‘U
S. II Ian i, = 2, — 2ir a S ——, evaluate Ian Ia.

2
9. Develop lonunlas for

(a) sin 30 in lerms ot sin 0.
(c) tan 30 in ternis u Ian 0

IS. lfcosU I- sintl= ‘iriclcosO — sjnO
= I

0
(e) I — 2 sin2 —

4

EXERCISE 6.3
I. (a) cus’ Zx — sin’ or I — 2 sin2 2x or

2cos’Zx
— I (b)2sinxcosjr

2ian3x
(c)

— tan’ 3x
(ci) 2 sin cos

— 2 Ian lx
(c) ens’ — sin’ s

— Ian’Jx

2. (a) sin 69 (b) 3 sin 20 (c) sin 0 (ci) cos

() COS ; (1) COS 70 cg) —4 cos 30 (h) sin

3. sin 20 = — . cos 20
= 4 4th quadrant

3. sin 20
= f, cos 20 = — 2nd quadrant

25 256. csc 20 =
, Sec 20 = —

—17

1 8.9
9. (a)jsino— 4spn0 (b)3cos’U— Jcosfi

S tan 8 — tan (I
(c)

— 3tan’U
(ii) S ens1 U S cc’s’ U i I

a.

(b) cos 30 in terms of cos 0.
(d) ens l0 in terms oF ens 0.

value (if sin 20.
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46. sins = I — 2sin2(_)

37. sin(x + y) + sin(x
—

y) = 2 sin x cos y

49. (an x + (an(ir — x) + + s) = tan(2ir — s)

so. + x)cos — r)COt(i +

= sinQ — x)sin( — x)cotQ ±

lit \ 13n
51. Ian1 — 5) — cotç—

— 4 — 2 sec2 x

tan x

52. tan(x + y + z) =

53. csc( —

\7

—— I —sinlt

ens Zr

— sin 4r — COS
,6. x = Ian x

I — cos ‘lx ens Zr

0

The following involve a vadely offormulas and identities.

37. sin2 x + cos4 x = cos1 x + sin4 .r

38. tans — cots = (tans — I)(cotx + I)

39. cos x = sins tan’s cot x

30. (sin x + cos s)(tan x + cots) = sec s + csc s

41. sin4 x + ens4 .r = sin’ .r(csc2 x — 2 cost t)

32. sin3 x + ens3 x = (I — sin .r cos .r)(sin x + cos x)

33. —.t)c.—sin(-j—.t)cscj=4sinx

sec’y (tan x — tan z)
44. tan(x

—
y) + tan(y — z) =

45. siaSs = Ssinxcosscos2xcos4x

(I + tan stan y)(I + any tan z)

48
sinG

—
y)

+
sin(y

—

sin x sin y sin y sin z
+

si(z — x)
=

sin z sin 5

+ tan(2it — x) — cot( — x)

tan s + tan y + tan z — Ian x tan y tan

I — tan stan y — tan sCan z — tan y tan :

I + sin2 s

53. tan( + ± tan( — = 2 sec Zr

ens Zr

— I F sinit
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0

w
)

co
s3

u
—

3
co

su
—

4
0

6.
S

ol
ve

fo
r

U
in

ra
di

an
s

0
II

5
2

le
x

an
an

sw
er

s)

a
)c

o
s
io

.2
c
o
s
2
O

c
o
s
o
2
O

b
)2

c
o
s
U

t7
c
o

s
2

0
+

2
c
o

s
0

_
fl

0

c)
3—

3s
’n

O
—

2c
os

2O
=

0

a
Si

r
7g

h
a

c)

h
2

a
4w

5f
f
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3
’
3
•
3

a
3#
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0

—
.
—

,
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2
2

7
a
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1
z

a
5
#
3
#
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O

.i
r
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_
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a
lI
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a
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,
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j
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f
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—
.
—

.
—

—

2
3
2
3

a
Si

r
7
a

h
it

d)
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—
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z
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n

a
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,
4
a
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f

I
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a
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0
2

6
2
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n
o
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u
o
n

I)
3
3

3
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w
)

a

a
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r
a

a
S

n
6.

a)
0

t
6)

c)
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S

#
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7n
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7n
a

Z
a

7.
a
)
-

b
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—
c
)
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n
S

a
—

n
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Q
—

9
)—
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2
4

2
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8
8
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—
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1
1
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S
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6.6

R
EV

IEW
E

k
tTSE

3
.

tIta
n
s

=
it,

evaluate.

(a)
sin

Z
r

(b)
cos

Z
r

.
sin

!
=
,

o
x

,
evaluate.

(a)
cos

x
(h)

tan
x

5.
F

ind
(he

value
of

(a)
sin

11W
(b)

c
o
s

6.
E

xpress
each

of
the

follow
ing

as
a

function
of

its
related

acute
angle

and
evaluate.

sin
4x

—
sin

Z
r

cos
3x

(c)
=

sin
2s

cos
x

7.
(a)1

(In

9.
l
a
)
0
..,t

(h
i

it.
(ct

0.
-
.

—
-
-
.

2
t.

it
37’

.
.

.
F

iii
.

.
.

r
1

9.
Solve.

1.
Ifs

is
in

th
e

inten’aJ
IO

.—
i

an
d
y

is
in

the
interval

I—
,rI

and
.

-

I
2
J

12
J

(a)
2
s
i
n
s
c
o
s
x
=

0
,0

x
t

ta
n
x
=

4
a
n
d
c
s
c
y

=
9
e
v
a
lu

a
te

.
(b)

s
in

’s
+

s
in

x
=

0
,

—
f
l’

C
L

C
r
r

.

Cc)
c
o
s
2
x
—

c
o
s
x
0
.0

.r
E

2
ta)

;in
(x

+
y
)

v)
:an

(x
—

y
)

Cc)
o
s
2
C

r+
y
)

2.
bvaluate.

Ce)
c
&

Z
r
+

2
c
o
s
lr

+
1
=

0
,

—
r
s
x
i
t

.
13’r

/—
lln

\
/

5
r\

.
(f)

s
e
c
Z

x
l
=

0
,_

2
i
r
s
s
t
2
i
t

(a)’
sin

—
j-y

b
)

:o
s

)2
—

ta
9
—

F
)

(g)
tan

4x
—

tan
Z

r
=

0.
0

<
x

<
-yr

*
Cd)

sin
15°

(e)
coc(—

75°)
(f)

—
tan

l0
5

(h)
/3

co
ss

+
sin

s
=

0,
—

2-yr
x

0

(C
)

tan
Z

r

(c)
sin

3-it
(c)

tan

(a)
sin

120°
lilT

(b)
cos

—
Ic)

ian
(—

rr)
6

7.
E

xpress
each

of
the

follow
ing

as
a

function
of

its
co-related

acute
angle

and
evaluate.

(a)
sin

(—
7
)

33ir
(b)

ens
4
9
5
0

(c)
tan

—

8.
P

rove
the

follow
ing

identities.

(a)
tan

x
=

c
s
c
2
x

—
co

t2
x

(c)
c
o
ss

—
t
a
n
y
s
i
n
x
=

s
e
c
y
c
o
s
(
x

+
y
)

(b
—

sin
Z

r
‘

co
s2

x

(d)
sin(-ir

+
x)

+
c
o
s
(

—

—
I

—
ta

n
x

—
I

+
tan

x

10.
If

(an
x

=
I

and
sin

y
=

w
ith

s
and

y
in

th
e

interval[o.j.
evaluate.
(a

)
c
sc

C
r

+
)

(N
secC

e
—

y
)

II.
E

xpress
cos

l2a
in

tec-m
s

of
ens

3a
and

in
term

s
ul

sin
3a.

12.
U

se
reflections

to
prove

3-fl
(a)

sin(b—
-it)

=
—

sinb,
h
<

.

(b)
c
o
s
(b

—
)

&
6

R
E

V
IE

W
E

X
E

R
C

IS
E

1.
(a)

—
1
b
)

(c
)4

—
_—

‘\J’—
’

—
v
i+

i
—

‘fl—
i

v
3
-
i

2.
(a

)
_
_

(b)
—

(c)
—

(c)
—

l
2
\’2

2V
2

\3
—

\i—
i

\‘3
—

l
\/3

4
t

(d)
—

It)
—

(I)
2
\2

2V
2

V
3—

I

3.
(a

)
—

(
b

(ci
—

—
td

—
.

±
4.

Ia)
(B

)
4
v
3

(c)
—

6
(flU

.
-
,

t
i
t
.

2
r

$
.(a

)
(b)

-
V

2V
2

2
V

(
g
)
O

.;.
(h)

—

Ic)
—

+
V

4
+

2V
2

2
5

2
2
5
’fl

I
+

V
2

Ill.
(
a
)
—

‘
j

v
i

,—
-

6.
(a

)—
j—

(b)—
j-—

Ic)
—

‘3

-L
ta

n
(

+
=

—
co

ts

(f)
c
o
s
x
+

c
o
s
2
x
+

c
o
s
3
s
c
o
s
2
x
(J

+
2
c
o
sx

)
(g)

sinC
e

+
y)

+
sin

(x
—

y)
=

2
sin

x
cos

y

C
,

N
,—


