5.4 Solving Trigonometric Equations Algebraically - Part 1

Example 1: Solve 4 sin (x - g) = 2 using exact values for 0 < X. < 2m

® Substtute O for the angle/phan shif4
let 6 - )(.—1;'-

Ysin ® = 2

® lsolate +he ‘b’fﬁ funchon

is\n@ Y

v

sin® =
2

® Solve for © ( use special A's)

G

yA
X“ g 4|
N3
Op = I
b
6= 6r O : T -0r
Gl-‘lr— :(p_Tr_IL
b b b
01 = 5T
b
@ Sub ,9 to solve for '
X, - - 6 ¥y, = L = 0y
P 2
X, = T+ 11 Xp : 5W + 20
b b b b
= 3T
b
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Example 2: Solve 2 cos 3x = /3 using exact values for 0 < %< 2w

® Swbshtute 0O for +he angle /Pen‘od change
e+ 6= 3x

20050 = N3
® ¢06 Isolate  the trig  funchon ‘and sove for O (use special As)

2-cos6 = N3 2
.
cos6 = N> . T
T et . '\E ek- o
Oi= 6r O, = 27 - Or
6, - I '-_l?LT_I: -
b o L
O = N
b
@ sub © 4o solve for X
3)(1 = 9' 3)(1, = el—
3, e -'LL 30, = M
3 3 b
X, = ar . _|_. )(1, :“_T-L ! -l—'
'"b 3 b
X, = ar X2 =( U
18 18
@ Add on period t find other soluhions
) 3 - X3 = 1— + J]L‘I X -_"ﬂ'_-'- |
period %T_-. %— ‘;"8“' ® 8 18 + 18 _:ﬁi_
o = .ﬂ »y
mw = 2LT wpper llmlf 18
I8 of owr VT 12T
. Xe = LB Sz
restricho~ 5 — T 8

m m



Example 3: Find the general solution, in radians, using exact values : V2 cos 2 (x + g) +5=4

Follow sdeps I-4  similar b Example
s
le} © - 2(2("":;)
NT cosO +5 = 4
N2 cos® = - I
tos® = —1
N7
{‘\' I 2
N
V] e =1 O
e,: - ell
< b
PRl
6= 2
L‘-
2(+IT) =0
' 7)) | z(x“-_) = O
2—()(,1-'15) = 2T
k- A T
X, t L = 37 L
' a 2
X.:E-Brr Xp T = ST
2 o = 8
¥, = T Xz = 15T - 8w
4t L
Xo = 77

l.

Or -

Or: T + Or

-z i L
Y Y
6. - 5w
l+
% General

Solution -

Add o period (h)

period = LT - T




Example 4: Solve 2 sinx —3sinx —2=0; 0 < X.< 2r . Express your answer accurate to 2 decimal
places.

This takes +he form of o guadruhic equathon .

let m= s\inx

Zm* =ZIm -1 = O

L
- [} -
Zm*-4m tm-17 = 0 = * == 3
Zm(m-2) + t(m-2) = O
(m-2)(Zm+i) = O
LM
wi= 2 m = 2
smx = 2 sinx = —1 L% = sin™ '-l)
2 2
No solution : = - 0.54
- ey ///
(y=sine has a g
mar of 1 ) Xreg = 0.524%
b
,4 NS
X, = T+ Aref Xe = LW - Xref
= Ir + 0.572H = i - 0.5t

Practice: 5.4 Worksheet #1abc, 2abc, 3ab



