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Determine solutions for each equation in the interval 0 < x < 27, to the nearest hundredth of a radian. Give exact
answers where possible.

a) sin(2x) — 0.8 = 0

Let 6 = 2x. sin6 =0.8

2

21 93

i 0 or 2

32

6, = sin™!(0.8) ~ 0.93

6, =7 —093 ~ 221

2x = 60 - 2x = 093 - x; = 0.46, and 2x =221 — X & 1.11
Add the period of = to find other solutions:

X3 =X+ 7= 3.61

Xg =X+ 7R 425

b) ssin(2x) -3 =0

Let 0 = 2x. sinf = g
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2

64

0or 2n

an2

6, = sin”! (E) ~ 0.64
5
0, =7 —0.64 725
2x =6 — 2x = 0.64 - x; ~ 0.32, and 2x = 25 - x, ~ 1.25
Add the period of = to find other solutions:
X3 =Xx;+ 7~ 3.46
X4 =X + 7 = 439
C) —4sin(2x) +3 =0

Let 6 = 2x. sinf = A—:‘:
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2

0or 2n

an2

6, = sin”! (2) ~ 0.85

6, =7 —0.85= 229

2x =6 - 2x = 085 — x; ~ 042, and 2x = 229 - x, ~ 1.15
Add the period of = to find other solutions:

X3 = Xx; + 7~ 3.57

X4 =X+ 7= 429

d) sin(2x) = =

V2

Let 6 = 2x. gng = L . From special triangle: , 7 - _L . Place in Q1 and Q2.
Vi R
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2

an2

T T 37 3
2x:6—>2x:z—>x1: g,andz‘x:T—»xZ:?

Add the period of 7 to find other solutions:

7r+7[_97r
T8

X3=X1+7= 3
3 117
8

Xy =X+ 7=
€) sin(4x) = %

Let 6 = 4x. sing = % . From special triangle: sin 7_6f = % . Place in Q1 and Q2.
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2

n 0or 2n

an2

57
24

N

4x=0->4x= = > x| = 2—7Z,and4x:%r—>x2:

Add the period of % = 122_4” to find other solutions:

x3=x1+z=£-[,x4=x2+z=E
2 24 2 24
xS:x3+z=25—n1x(,:x4+z=29—n
2 24 2 24
X7=x5+z=37—ﬂ,x8=x6+z=41_ﬂ
2 24 2 24
f) sin(3x) = — @

Let3x=0. sing= — @ . From special triangle: smg = @ . Place in Q3 and Q4.
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/2
m 0ar 2
=
n/3 3
3anf2
T 57 T 4
61—271—5—?,6277T+§7T
5 5 4 4
3x=6—>3x=Tﬂ—>x1: ?ﬂ,and3x=?ﬂ_>x2=§
Add the period of ¥ = °F to find other solutions:
_ 2z _ Um o 2z _ 107
X3 = X1 + T = 5 ;X4 = Xy + 3T = 9
_ 2r _ 17m _ 2z 16w
XS—X3+?— 9 /X6—X4+?—T
1
g) cos(4x) = - —
(4x) 7
Let 6 =4x. (og5= — %.From special triangle: COS%T - \/L_.Place in Q2 and Q3.
2 2
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2

0or 2n

5
16

3 3 5
4x:6—>4x:7—>x1: 1—6,and4x:T—>x2:

Add the period of % = 81_’67 to find other solutions:

x_x+7r_117rx_x+7r_137r
3THMT 2T 16 7Y T 2T 2 7 16
x—x+z—ﬁrx—x+z—2l—7Z
STBT T 1T T 2 T 16
x_x+7'r_277':x_x+ﬂ_29n'
TTT2 T 16 78T 0T 2 T 16
1
h) cos(2x) = — 5
Let 6 =2x. cosg= — % . From special triangle: cos%

an2

= % . Place in Q2 and Q3.
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2
A
n 0or 2n
=,
3z
o=r-2=Z,6=1+7=2

2 4. 2
2x=9—>2x:?ﬂaxlzglandzx:?ﬂ_)xzz T

3
Add the period of » = 3?” to find other solutions:

47 5t
x3=x1+7r=?,x4=x2+7r=?

Answer Key

a) 046, 1.11, 3.61, 4.25
b) 0.32, 1.25, 3.6, 4.39

C) 042, 1.15, 3.57, 4.29
d)z 3z oz lz

8 8 8 8
e) L o L 1im 25m 2m 37m  4ln

247 247 247 247 247 247 247 24
f) dr Sz 10w 1w lom 177

9 9 9 9 9 9

16 167 167 16° 16 ° 16 16

h)g,2_” dr o7

37. 57 11w 137 197 21m 27w 297
8 o

37373
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