Solving Trigonometric Equations in Degr ees

Using the relationship between Sin, Cosand Tan

1. For all values df (except for when taf is not defined and where cés- 0)
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2. For all values of, co<o + sif9 = 1
Why?
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Using Pythagoras
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(r Cose)2 + sine)2 =1 !
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cos 0 + sine2 =1

Example 1. Simplfy sin 26 + cos 26
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as sinB+cosB=1

sif20+cos20 = 1
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Example 2: Show thatm_zSlrle =1 _talko

coso
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Example 3: Givenco® = — 3 and thad is reflex, find the value of skand tar®
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sit@+cos0=1

as cod = —§ SO 00259: —§ 2
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As cos was negative in the question and reflexus$t be in quadrant 3

Sin@ = _4
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Example 4: Given that si® = 2 and it is obtuse. Find the exact value of@os
5
X = '\/52 — 22

5
x =421 < I

V21

[0 cosh = —
5

As sinf is positive and obtuse it must be in th&@quadrant.

V21

[0 cosB = ——" because cos is negative in the 2nd quadrant
5

Solving Simple Trigonometric Equations

If you have an equation likginx = 0-7 we can show this on a graph
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Where the 2 lines intersect are the answers.

Or we can use algebra and our knowledge of trigatoaifunctions and quadrants.

Angle positive negative How to calculate answer
0-90° All None Keep angle
90° - 180° Sin Tan, cos 180° - angle
180° - 270° Tan Sin, cos 180° + angle
270° - 360° Cos Sin, tan 360° - °“angle
Example 1: Find the solution to si& = 0-6 for 0< 6 < 36C°
sin@ = 0-6
6 = 36-9 (1dp)
sin@ is positive in quadrants 1 and 2
Q1 =369
Q2 =180 - 36-9
= 143-2

[0 The solutions are 36-& 143-1°



Example 2: Find the solution to taé = —A/gfor 0< 06 <360

tanf = A/E ignore the signs to find the initial an@le
6 = 60°

tan is negative in quadrants 2 and 4

Q2 =180 -60
= 12C

Q4 = 360 - 60
= 300

The solutions are 12& 300°

If you need to find more solutions because oneoor ynitial answers lie outside your region, then
you can plus or minus the period of the graph.

What's that? cosH 0 =10 so@ = 360
1
The period is 360° so you can either add or sgb860° to find the other solutions
sin 3 SO 360 120
3

The 3 means it has been squashed horizontally

The period here is 1230 you can either add or subtract 1 &9find other solutions



Solving Trigonometric Equationsin Radians

When a question is in radians then you deal wigmtin exactly the same way as degrees but you
need to remember to change the mode on your ctdcula

Example 1: Find the solutionto 7sid = 4 for 0< 6 < 2n

7sin =4

sin® =é

7
6 = 0-608rads (3dp)
sin® is positive in quadrants 1 and 2
Q1 = 0-60&ads
Q2 =11 - 0-608
= 2-543rads
O The solutions are 0.608 rads and 2.534 rads



Solving Harder Trigonometric Equationsin Degrees

The key to solving these equations is to try amdresge the original equation into the form
Sin® = C , this will then give you the value @fIf you have sin{ + C) = k then you leave the
brackets till the end

Example 1: Find the solution to 3cas(- 3¢°) = 1 for 0< 6 < 360
3cosk—-30)=1

cos k — 30) =1
3

& —30) = 70-53
0 6 = 70-53
cos is positive in quadrants 1 and 4
Q1 x-30=70-53
x = 100-53
Q2 x—-30=360-70-53
X — 30 = 289-47
X = 319:47
O The solutions are 100-5& 319-47

Remember ‘inside the bracket leave till the end’



Solving Harder Trigonometric Equationsin Radians

You deal with these in the way as you did for degreut you must make sure you have your
calculator on the right mode.

Example 1: Find the solution to 4 six(— 2) = 2 for 0< x < 2n

4sink —2)=2
sink—2) =21
2

X — 2 = 0-5236

6 = 0-5236

sin is posttive in quadrants 1 and 2
Q1 X—2 =0.5236

X = 2-534rads
Q4 x-2=21 — 0-5236
X —2 = 5-7596
X = 7-7596rads

Here we can see that the second answer is outsidarmge so we need to find the next
solution by subtracting 12

7-7596 — B = 1-4764
[0 The solutions are 1.4764 rads & 2.534 rads



Solving Trigonometric Equations With More Than 2 solutions

These are equations where you no longer have kesirtigrm but one where there is a coefficient in
front of thex. Again these equations are dealt with like thekets, we make sure we deal with the
x term last, but it does bring up a different peshlwhich is related to the number of solutions that
the equation with generate.

Example 1: Find the solutionto 4 cox2- 1 = 2 for 0< X < 2n
4cosx—-1=2
4cos®=3
CosS® = 3
4

& = 0-7227rads

Cos is positive in quadrants 1 and 4

Q1 X = 0-7227
X = 0-3614rads
Q4 X =2m — 0.7227
X = 5-5605
X = 2-7802rads

This is not the final answer because the period is
CoSs X period = 2;“ =T

The number infront of the also tells us how many solutions there will be
within any 2t or 360 range

so for cos 2 we would be looking for 4 solutions

0-3614 +n = 3-50299
2-7802 +1m = 5-9218
[0 The solutions are 0.3614, 2.7802, 3.50292 1

Always check for how many solutions you need (nerier this is for a2n or 360 range)
sin X = 6 solutions

cos & = 8 solutions

cosl X = 1 solutions
2



Solving Harder Trigonometric Equationsin Radians

You need to solve them the same as any other quadcmation

Example 1: 2co0—-co® =1 solefor (xx < 360

2cod0 - cosd = 1
(2cosB + 1)(cosb—-1) =0

cosf = —i or cod=1

using coP = i using co® =1
0 = 60r 06=0
cos0 is negative in quadrants 2 & 3 dbss positive in quadrants 1 & 4
Q2 6=180-60 QlLe=0
6 =120
Q3 6 =180 + 60 Q46=360-0
6 = 240 6 = 360

The solutions are°Q 120 , 240 , 360

Be aware you may need to usig’x + cos x = 1 to simplify before you can factorise.



