Step 1:
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Step 3:

Step 4.

Step 5:

SOLVING TRIGONOMETRIC EQUATIONS

Write all expressions in terms of one trigonometric function.

Transpose the given equation so that the trigonometric expression (and the
angle) is on one side of the equation, and the constants are located on the
other side of the equation.

Use the sign in front of the constant on the right hand side to determine the
guadrants in which the solutions are to lie (use CAST).

Calculate the reference angle i.e. the first quadrant solution. If the exact value
cannot be determined:

Press Inverse Sin, Cos or Tan of the number on the right hand side of the
equation (but ignore the sign).

For example: Sin™*(number on RHS of equation but ignore the sign)

(Ensure that the calculator is in Radian Mode).

Solve for the variable (usually X or &). Let the angle equal the rule describing
angles in the quadrants in which the solutions are to lie.

A
2nd Quadrant 1st Quadrant

A
v

3rd Quadrant 4th Quadrant

Note: First Quadrant Angle = FQA

Let angle = FQA if solution lies in 1t Quadrant.

Let angle = 7 — FQA if solution lies in 2" Quadrant.
Let angle = 7 + FQA if solution lies in 3" Quadrant.

Let angle = 27 — FQA if solution lies in 4" Quadrant.
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Step 6: Evaluate all possible solutions by observing the given domain. This is done by
adding or subtracting the PERIOD to each of the solutions, until the angles fall
outside the given domain.

lcycle ¥, 1cyde 1 cycle
e

—Ax —fhr U
e

For sine and cosine functions: Period =

>
<

.
<

27
[The number in front of the variable|

T
|The number in front of the variable|

For tangent functions: Period =
Always look closely at the brackets in the given domain and consider whether the
upper and lower limits can be included in your solutions.
DO NOT discard any solution until the final step.
Step 7: Eliminate solutions that do not lie within the specified domain.

Note:  Students may solve trigopnometric equations by rearranging the domain.
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QUESTION 1

Solve the following equation for x: 2sin x = V3, x €[0, 4x].

Solution
Transpose the given equation so that the trigonometric expression (and the angle) is

on one side of the equation, and the constants are located on the other side of the
equation:

. 3
sin X=—
2

Calculate the reference angle (the first quadrant solution):
x=Sin™ ﬁ i
2 3

Use the sign in front of the constant on the right hand side to determine the quadrants
in which the solutions are to lie:

Solutions are to lie in the quadrants where sine is Sv | AV
positive i.e. the 15t and 2" quadrants: T |C

Solve for the variable (usually X). Let the angle equal the rule describing angles in
the quadrants in which the solutions are to lie:

X = % and X = 7 —1st Quadrant Angle
T 2
=0 —— = —
3 3

Evaluate all possible solutions by adding and/or subtracting the PERIOD to each of
the calculated answers observing the given domain:
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SOLVING SIMPLE TRIGONOMETRIC EQUATIONS
WORKSHEET 1

QUESTION 1
Solve each equation over the interval (-8, 8). State your answers correct to 4 decimal
places.

(a) tand=4

(b) cos#=0.84
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(c) sin®=0.63
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SOLUTIONS

QUESTION 1
(a)
ton - = 4 NG,
& =tan'(4+)=1.32582 @*‘}T
Solukons O Ire in Quaovonts L +'3
e= 1.32582 T+ 1.325 82

e-= 1.325S8®2 G-, 6774+

——

~ . ) A—- ‘oo’-:. 1 = i
DO a:n-’( 8,8 5 okcy((s\/(o(-fae} pesi ‘
- o~ —_— B e 4 S G . 4671 7. 60O <
&6 = q_.q5-73'7/ i S 7 ’ .32S 82/ S
'7,609@

S~ “4 . 46T
B —4As7H, 18IS g, (.3258 5

(b)

cos & = 0,84 . @
S

COS—‘(O,S‘b) = 0.573513

Soluekons +O le@ 1~ @uadronts |+ “F

= ,z-rr—-o.§73§13
o= ©,57 ISt P

= g, 7096 77
- O.5738 :3/

cool = AT~ = 27T
Aolol | soback per L

Dormain (~8, z) "

6. 25677 N
6= os5735t3 , 570967
-5 70967 —~0.573s5173

-6.85 67

S E7
57097, 6

5 S b A
® = ~6.956717, -'5.-70‘7'7/ —0,573S, 0. 73 ’
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(©)
sHE-= 0.63

sin'(0.62) = 0. 681553 @ |®E
sSoluHons o lie in Guactronts [ +2 i l c.
5= o.éels—ss/ T™——0.681s532

= 0.6R1$53 2.4600 4«

Pomain'. (‘*8, 8) ~. Adlal (5u(o+racf~ pe/:ool=g_';l_‘ = Z7r

6. 9647 4 @ —F4—F 22
0.691553 A.4-6 004
—sn 6016 3 —ce 123157

2 .4600, 6. 96477

L&
. &= —5.6016, T4 1232, 0.6€16,

© The School For Excellence 2019 Units 3 & 4 Mathematical Methods — Trigonometry Page 7





