002 - Solving Linear Trigonometric Equations with Wave Functions.notebooPecember 25, 2016

24 /10 / 16
Solving Trigonometric Equations - Lesson 2
Solving Linear Trigonometric Equations
with Wave Functions

LT

e Solve trigonometric equations of the form
asinpx + bcospx + ¢ = O for x indegrees or radians.

SC

e Wave functions.

e Solve linear trig. equations.
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Strategy

e Use one of the four addition formulae to write
asin px + b cos px inthe form of a single sine

or single cosine.

e Solve the resulting linear trig. equation.
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Example 1

Write 5 cos x° + 12 sinx° in the form
kcos(x - «)° where k > 0 and
0 < x < 360.

Hence solve Bcosx° + 12sinx°® - 13 = 0
0 < x < 360.

k cos (x - x)° =k (cos x°cos a®° + sin x°sin «°)
= (k cos &°) cos x° + (k sin &°) sin x°

=bHcos x° + 12 sin x°

ksino® = 12 (1)
kcosa® = 5 (2)

/ ™~

o 12
k = 12° + B° tan o® = =5 (3)
k = 13 RAA = tan 1(12/5)
RAA = 67 .4°
ksinx® = 12 = sinx® >0
kcosax® = 5 = cosax’° >0
tan x° = 1—52 = tan® > 0
S A
180° - RAA RAA
o° = 67.4° J VAN
J J
180° + RAA 360° - RAA
T C

Scosx’® + 12sinx° = 13 cos(x - 67.4)°

Mar 3-16:58
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Tosolve Bcosx° + 12sinx° - 13 =0
(0 < x < 360), we use the previous result to

write,
13cos(x - 67.4)° - 13 =0
cos(x - 67.4)° =1

Y y =1

/

y = cos(x - 67.4)°

1 solution expected

cos(x - 67.4)° =1

RAA = cos !1
= RAA = 0°

s A
180° - RAA RAA

. J

cos is + ve

180° + RAA 360° - RAA
T C

x° - 67.4° = 0°360°
= x° = 67.4° 427 .4°

As 427 .4° is outside the given range of
0 < x < 360, we reject it.

x° = 67.4°

Mar 3-16:58
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Example 2

Solve 8 cos2x - 6sin2x - b = 0,
where 0 < x < 2.

We have a choice of using any one of the four
addition formulae; it's best (but not essential)
to pick one that has a similar form to

'‘acos 2x - b cos 2x', so that we avoid negatives
for the 'ksin ' and 'k cos &' equations.

k cos (2x + ) = k (cos 2x cos x - sin 2x sin &)
= (k cos &) cos 2x - (k sin &) sin 2x

=8 cos 2x - 6 sin2x

Il
o

k sin &

(1)
kcosx = 8 (2)

/ ™~

k = V6% + 8° fan x = % (3)
k = 10 RAA = tan '(3/4)
RAA = 0.643...
ksinx = 6 = sinx >0 o
ever‘ﬁhmg here is
kcosa = 8 = cosa > 0 riicocest
3 addition formula
tan x = 2 =  ftano > 0O
S A
T - RAA RAA
SIS
x = 0.643... /
/ /
m + RAA 21 - RAA
T C

8cos2x - 6sinx = 10cos(2x + 0.643..)
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Tosolve 8 cos2x - 6sin2x - 5 =0
(0 < x =< 2m), we use the previous result
to write,

10cos(2x + 0.643..) -5 =0
cos(2x + 0.643..) = 1/2

Y = cos(2x + 0.643
y - 12 y ( )

/X

& & P Py
¢ > 4 @ ®

2m

4 solutions expected

cos(2x + 0.643..) = 1/2
RAA = cos ' (1/2)

= RAA = m/3 = 1.047...
S A
T - RAA RAA
: J/
Cos IS + ve
J/
m + RAA 2m - RAA
T c
2x + 0.643... = 1.047...,2n - 1.047 ...
= 2x = 0.403...,4.592...

There are 2 more solutions, so keep adding 2m
until 2x is between O and 4m = 12 .566 ...
(as 0 < x < 21,0 < 2x < 4mn). So,

2x = 0.403...,4.592...
0.403... + 2m,
5.235...+ 2m
x = 0.202,2.296,
3.343,5.438 (to 3d.p.)
Mar 3-16:58
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CfE Higher Maths

pg. 198-9 Ex. 8H All Q
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