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25/10/ 16

Solving Trigonometric Equations - Lesson 5

Solving Quadratic Trigonometric Equations
Using Trigonometric Identities

LI

o Solve trigonometric equations of the form :
acos®x + bsinx + ¢ =0
asin®x + bcosx + ¢ = 0
acos2x + bcosx + ¢ =0
acos2x + bsinx + ¢ =0
asin2x + bcosx + ¢ = 0
asin2x + bsinx + ¢ = 0

for various ranges of x (in degrees or radians).

SC

e Double Angle Formulae and sin®x + cos?x = 1.
e Factorising trinomials.

e Solve linear trig. equations.
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Strategy

e Use a double angle formulaor sin®x + cos®x = 1
to get the equation into one of the forms :

asin®x + bsinx + ¢ =0

acos®x + bcosx +¢c =0

e Solve as per Lesson 4.
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Example 1

Solve 5sin?x° - 2cosx° -2 =0
© < x < 360).

5sin?x° - 2cosx°® -

5(1 - cos?x°) - 2cosx° -

5 - 5cos?®x® - 2cosx° -

w PN
Il
o

5cos?x® + 2cosx° -
(Bcosx® - 3)(cosx° +

cos x° = %,cosx° = -1

[y
~
Il

y - o -3
Y CoS X Y 5

- ) o

N\ 360°

3 solutions expected

3 .
cosx° = = :
5

RAA = cos'l(%)

= RAA = 53.13...°

S
180° - RAA

A

vi
Vi

360° - RAA
c

RAA

cos is + ve

180° + RAA
T

x° =53.13...°,360° - 53.13...°
= x°=53.13...°306.86...°

cosx° = -1:

RAA = cos ' (1)
= RAA = 0°

) A
180° - RAA RAA

cos is -ve

180° + RAA | 360° - RAA
T 4

x° = 180°

x° =53.1°180°306.9° (1d.p.)
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Example 2
Solve 6 cos?x° + sinx° =5 (0 < x < 360).
6cos’x° + sinx° = 5
6cos’x° + sinx° -5 =0
6(1 - sin?x° + sinx° -5 =0
6 - 6sin®x° + sinx°-5=20
6sin°x° - sinx°-1=0
(3sinx°® + 1)(2sinx° -1) =0
X 1 . 0 1
sinx°® = -—=— ,sinx° = =—
3 2
Y _ aip x © 1
y = sinx y = —
- 2
4 @, / :
360°
LX
[ ) [ )
\ 1
ve=-3
4 solutions expected
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sin x°

3
RAA = sin! L
= sin 3
= RAA = 19.47 .. .°
S A
180° - RAA RAA
sin is — ve
J J
180° + RAA 360° - RAA
T C
x° =180° + 19 .47 ...°,360° - 19 .47 ...°
= x°=199.5°340.5°
oo _ 1,
sinx°® = >
RAA = sin! .
= sin >
= RAA = 30°
S A
sin is + ve / /
180° + RAA 360° - RAA
T C
x° =30°150°

° = 30°150°199.5°340.5° (1d.p.)
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Example 3 (non-calculator)

Solve cos2x - Bsinx + 2 = 0
(0 <= x < 2n).

cos2x - Bbsinx° + 2

(1 - 2sin®x) - 5sinx°® + 2

1 - 2sin?x° - Bsinx®° + 2

0
0
0
2sin’x° + Bsinx®° -3 =0
0

(2sinx° - 1)(sinx°® + 3) =

sinx°® = %,sinx° = -3

y =-3is
somewhere
down here

2 solutions expected

.1
SIHX—Z.

RAA = sin’! (%)

= RAA = 1/6

180° - RAA

/

RAA

/

sin is + ve

180° + RAA
T

360° - RAA
c

x = m/6,5n/6

sinx°® = -3:

No solutions, as y = sin x doesn't meet y = -3
(min. value of sinx is - 1).

x = m/6,5n/6
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Example 4
Solve 2sin2x +3sinx° =0 (0 < x < 2m).

Give all answers to 3 significant figures.

2sin2x + 3sinx =

0

2(2sinxcosx) +3sinx =0
4 sinxcosx +3sinx =0

0

sinx(4cosx +3) =

sinx = 0 ,cosx = -3
4
Y y = sinx
/
. 2
X
3 solutions expected
Y
y = cos X :
— :
2T
X
®: & \
-4

2 solutions expected
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sinx = 0:

From the graph of y = sin x, there
are 3 solutions :

O, m 21
> x =20,3.141...,6.283...

RAA = cos ! (%)

= RAA = 0.722...

X
I

S A
T - RAA RAA
cos is - ve
T + RAA 2m - RAA
T C

x=m-0.722...,mt + 0.722...
= x = 2.418...,3.864...

x =0,2.42,3.14,3.86,6.28
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CfE Higher Maths
pg. 191-2 Ex. 8F AllQ

pg. 193 Ex. 86 All Q
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