Trigonometry - Equations and Identities Lesson #3: Solving Equations Involving Multiple Angles 61.

® Assignment

1. Use a graphical approach to determine the roots of the equation sin 2x = g

a) onthe domain0 s x s 2x b) onthec.iomainofrealnumbem.
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2. Consider the function flx) = 1 — cot 2x. o '
Using a graphical approach, determine the zeros of the function OJ‘ 2 X = |
a) forOsx=<2n b) forx ER. ¢ _
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3. Determine the general solution to cos %= "5 using a graphical approach. L £
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4. a) Useanalgebraicapproachtosolvetheequationsian-ﬂ, 0<x=x<2n.
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b) State the general solution to the equation sin 2x = 5 -

QW\@\ =J '.'//W X= I +Y\“_\ %--\r\'ﬂ“l nel
5. a) Useanalgebrai?'approachtosolvemeequaifionseck—\/5-0, 0° < x < 360°.
(‘)‘f\%ﬁ/ see X= 3 (o5 3X=,Lf)% 0" 43x < loyo’
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b) Stz:it: the general solution to the equation sec 3x — \/2 =0, where x is expressed
in degrees. o . B .
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6. Use an algebraic approach to determine the general solution to the equations

O a) tandx=| b)tan%x-l
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7. The graph of y=2cos 3x + | is displayed on a graphing calculator -
a) Describe the effects of the parameters 2, 3, and 1 on the graph of y=cosx.
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b) A student was asked to ﬁnd all the values of 8 which satisfy the equation

COS 3x = -% —g SXs 2 Explain how the student can find these values from the

graphaboveandmaxkthesepomtsonthe - 3 f.[
@3X= 1 Fiph e - A or\MYOPhO{‘ Yals3X
2B =0 on domain ~I 4 x& I©
¢) Show how to find these values by solving algebralcally oS 3x = -5 , -~ i
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10. Which of the following is NOT a solution to the equation 2 sin 3x = 0?

A . sindx = O - ‘@nemksolw’non
4 3)(’0\'(‘.‘\& X:nn— '61-
C. —3— D. 2.7! X%O,I -&:]l- ———g—‘n
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11.  Which of the following equations does not have a solution in the interval 7 < x < 3—’—‘ Q 3 .

2
A A= A
A. cscx=-2 Q BIL( ‘/ (S\nA’ ;)
B. cos2x=1 v,t{—(-’*O, &X"O‘&vfﬂr\ x—'O,U]&“\ v/
© m%"‘ft’r(’% s sx-hy -2 '%ﬂ:x
D. sindx=1 yob/ =T 2, § _
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INIISINNIN12. The smallest positive solution to the equation sin 4x = 0.48, correct to the nearest
l-;.:.nm- hundredth of a radian, is x =

MVomanswerinthenumericalresp;)nse box from left to right.) Ol. ( 7)
SWIX =048 Hy=9.<006S
X =0 \x%llp

Answer Key

1. a E.E,E,ﬂ b)x-£+nn.£+nu,n€1
6 3 6 3 6 3

2. )E,s—,g—,m b)x-£+n—n.n61 3. x-£+4mt,&+4mt.n61
8 8 8 8 8 2 3 3

4. a) 1.2.2,& b) xe —+nn, —+nn,nEl
8§ 8 8 8

5. a) 15° 105° 135°,225°, 255°, 345° b) x=15°+ 120n° 105° + 120n°,n E I

6. a) x-{g+ﬂ nel b) x=gm+4nx,n€l

2
7. a) The amplitude is increased to 2, the period is reduced to ?n,andtheverticaldisplaccmentislunitul

b) Findthex-interceptsofthegraphofy=2cos3x+lonthegivendomain. c)-ﬂ,-g 2 4=

9° 9°97 9
8. a) 4dcycles b) 30°C
¢) 3:30 am, 5:30 am, 9:30 am, 11:30 am, 3:30 pm, 5:30 pm, 9:30 pm, 11:30 pm
9. Sincexisreplacedby%x,therootswillbedoubledandanyvalueoutsidethedomainOsxstr
Q will be disregarded. The only root is .
10. B 11. C 12. jo | . 1] 3]
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Use the following information to answer the next question.

In a controlled laboratory experiment, the temperature in

a greenhouse is controlled by an electronic thermostat. e

The temperatures vary according to the sinusoidal function [kttt
C(:)-28+4sin§:

‘where C is the temperature in degr€&s Celsius and

t is the time in hours past midnight.

8. a) How many temperature cycles are there in one day?

b - v pLried = al_, = b hows gt z{ L{cﬂo(csl@

————

b) Algebmcaﬂydemneﬂwtemm 2:30 pm> "\-l"/ S_}\ks
Fohs (45) =a¥t isin (THT) = 300
c) Algebrmcallydetennmetheum&dmngthedaywhendletempemm:exsZ6°
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9. 'Iherootsoftheequauon 2sin’x-sinx-1=0, for 0 < x < 2, are are 5, ¢, ,and — 3

. . . of 1 ,
Describe how the roots of the equation 2 smz{ExJ S sm(%x) -1=0, 0sx<2m, relafz,

to the roots of the equation 2 sin?x-sinx-1=0, 0 sx s 2x. Determine the roots.
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