Trigonometry - Equations and Identities Lesson #2: Solving Second Degree Trigonometric Equations

: Ex ¢s | Determine the zeros of the following functions on the specified domain.
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Assignment
1. Factor the following trigonometric expressions.
a) 4sin’? - cos? 6 b) cot? x - cot x c) sin? @+ 3sin 6+ 2
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602 Trigonometry - Equations and Identities Lesson #2: Solving Second Degree Trigonometric Equations

2. Consider the equation 2 cos?c+ 3 cosx+1=0.

O a) Use a graphical approach to find the solution to the equation where 0 < x < 2. W ’
Give solutions as exact Y.a;{ei i y T X ![’.‘5' FURIS!
X ” 3 ‘l'.[‘h \\O-D

-3 I
b) Use an algebraic approach%o }md the solution to the equation where 0 < x < 2.

Give solutions as exact values.
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¢) State the general solution to the equation.

O X ’% ¥ An—\rl W*A“W%W+Anw‘ nel

3. Algebraically find the solutions to the following trigonometric equations.
Give solutions as exact values.

a) 2sin?26+ sin =0 where 0 s 6= 27 b) 2sinx-sinx=1 where 0 <x s 2%
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Use the following information to answer the next question.

O A student is solving the equation 8cos® x + 2cosx - 3 = O on the interval 0° s x < 360°.
The student’s work is shown below.
8cos’x+2cosx-3-0
(2cosx -1X4cosx+3) =0
1 3
-= or -z
cos x - cosx - - XD{@Y‘(L
\/quadmntlﬂ quadrant 2/3 W%
reference angle = 60° @
/ X =60 | 0180 139" TN\ v et
Z X = 360° - 60° i Xx=180°+ 139°
A 1L\< ' X = 60°, 300° AL 319"
o
Xx = 41°, 60°, 300°, 319°

4. a) Verify algebraically that x = 60° is a solution to the equation, ~754b X=63 1A% equoction .

%@»GO")J*’ a((oSCO') -3~ 0O Y= '(70. is a solution .
@ 3(3)*+ta(i)-3 =0
At\-3 = 0
b) Show that x = 41° does not satisfy the equation. o
g (w3d1')? +a(tosdl)-3 =0 T X=41" iy wota-
U w56t + \.g0a4-> = O soluthion
3-060|.... :r'LO ——

c) Explain the error in the student’s work and provide a correct solution to the problem.
7HeC 5 an ncowrct ektraw angle for cos k= 3
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Kb Aoy K607, B, 0\ | A%
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6.

Use the following information to answer the next question.

Christine is determining the roots of the equation 2sinxcosx = 3sinx
2sinxcosx = 3sinx on the domain 0 < x s 2.
2sinxcosx _ 3sinx é’/NO
Her work is shown at the side. sinx sinx —
2¢c0sx =3
COSX = 2
2
no solution

a) Is Christine correct in stating that cos x = % has no solution? Explam

5 7 YN orge ot gaph g=rosX B 14 A= and
/7 |

b) Use a graphical approach to show that the equation 2 sin x cos x = 3 cos x on the
domain 0 < x < 2;r does have roots. Give solutions as exact values.

¢) Identify Christine’s error and provide a correct algebraic solution to the probslem.
23X tosk =35\ X s\ =0 (oSX> 2

dsinXcosX =3sia X = QO x=0"’lf\<.¥ll' no soluhon

inX (X -3) =0

X (ausk -9) £ | X=o0, T
FX=O ovr o - /a\

A trigonometric function, f{x), has a period of 2:tradians.

a) If the roots of the equation f{x) = Oonthe domain0<x<2rarex=a,x=b,andx=c
state the general solution to the equation f{x) = 0.

X =atanT ) branT, ctanT , NET

b) Use the generalization in 6a) and the solution in 5c¢) to state the general solution to the
equation 2 sin x cos x = 3 cos x.

X 2anT ) T+4 T AT +anTh neT

¢) The three sets of answers in b) can be simplified to a single set of answers.
Write the general solution to the equation 2 sin x cos x = 3 cos x in simplest form.
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. Algebraically find the solutions to the following trigonometric equations.
O Give solutions as exact values.

a) cot?’A+cotA=0 where-rsAsn b) 2 cos? x=1/3 cosx where 2rsxs O
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9. The diagram below shows the graphs of y =6 sin?x and y=6sinx- 1 whereOsx =<2

y SRR N e '

6r . ! } :

5 sl N | ] 7 N - 6sinx |

4 . /, N

; //[?- . N

TTH N N+

Bwa N/ I
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3 | ; ’ y.

4 | /
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- ot epleedd ol o) = !\,‘M_ g / -

-7 y = 6sin x - 1 A 1
.

a) Explain how you.could use this diagram to estimate the solution to the equation

6'sin’x - 6 sinx + 1 =0, where 0 s x < 2. o[—
Gswdx =bstak-\ = fiadk X- Coardhnor¥S of- palnk
O WSt Clloa. 0F Yre 3 qraphs

b) Algebraically determine the solutions to the equation 6 sin*c - 6 sinx + 1=0,
where 0 < x < 2. Give the solution correct to the nearest hundredth.

6\ X -bswaX ¥\ =O sy - biyn ' v 0.3
ds oot fadhor = (()i\_‘ligé °
s = ot (Pl | xehL=0.qwSiol - retd O3
I~ X =0.908S T -0.9083, 5,349, T-0.213°
S\(\X : Gt m)t'(4X‘1\)( X = 0-90¢8S 12'3330, 0.d\49 \ 2.0

14 — X’O-a‘\ |D'q|| 3&5, 3.15
¢) Explain how)y u could use this diagram to estimate the solution to the

equation 6 sin’x (6 sin x - 1) =0, where 0 = x =< 2.
Flodl Xy -k o aath Smph -

d) Use an algebraic approach to find the solutions to the equation 6 sin?c (6 sin x - 1) =1
where O < x < 2. Give the solution correct to the nearest hundredth.

bStX 20 or Gsiny- >0 Ty 2o T,all o\ 277
S 0 oy sin): -’Z ]
X =0, aF ( '
. o rm\l?o.\bﬁ X‘O-OO)O"\\Q‘H‘I!B'”’A&

x> 01614, -0.1614
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10. The following questions cannot be solved using an algebraic approach. Graphically

O determine the solution(s) on the set of real numbers to the nearest hundredth of a radian.
a) 3sin’r=x b) X +sin6x-1= 0
qroph y, = = 35X goph y7- X *+sinbx -1 ¥
= X Adenmag. Y-t

X-toov . of p“\q\s'a{—\(\kﬁfd\@“ -1.38 ,-(.01, 0.6 3,0. al, 0 3"’)
X=0.00,0.3 5,31 0»\

""{]"i""""?f'f‘ 11. Which solutions are correct for the equation 12 sin’x — 11 sin x + 2 = 0?
A sinx=3 8 lasiadx ~ L stax ¥4 ~O
@ 27\ R A - s\ 3siay t3-=0
sin x = 34 . . - . - :
LY Hsiax (Ss\nx 3) ~\(35:0X-3)
R (5sm)( M (4s\aX - \\ =0
SNk =2 o s\\X’q
12. The number of solutions of the equation 2’c303 2x+cosx-1=0,

where 87 < x < 8xis
(Record your answer in the numerical response box from left to right.)
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13. IfangleAisacuteandlog,‘(sinzA)-—l,thenthevalueofA,totheneamsttenthofa
radian,is _____
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