Trigonometry - Equations and Identities Lesson #8: Using Identities to Solve Equations 64!

© Assignment

1. Solve for x as an exact value where 0° < x < 360°. m@(zﬂ mm )
a) 3-3sinx-2cos2x=0 b) tan3x - 1 =sec x
3 - 3s\nY- &(\—s'\n‘x>=o (secx-1) - | =seL X
3- 3siax- at dsix= O s> X-$tex-Q =O
A5\ X -3siax +1 =0 (stex +\)(stex - &) =0
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S x = _l’ -\)LO 0SX= -\ o SA= -3
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sin X -—\/L or sinX =] - %= \80° X= bo°,300°,
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X=90° X =207, \SU’ X = p0°, %0, 300

X=30",90°150 = i\i\
O 2. Determine the roots of the equation 7sec’x+2tanx-6=2sec’>x+2, 0sx 27 T C
Use exact values where possible; otherwise round the answers to the nearest tenth.

Tseedx vt -~ 3secdf - = O k=32 oy fanx= -}
S5sec X +atank-a =0 >

® 133 hlspsio QA ett=d
5(1+fordx) +ad0nx-a=0 5 wtso. 4

5 ¢ <harx + Xjonk-a =0 X=0.540 , T ¥ bSHO x-——TY-\\S; \MT—Q;
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. Consider the function f{x) = 2 cos? -;-x- 1. Express the function in terms of cos x, and

hence determine the zeros of the function where the domain is the set of real numbers. QchH, | O
atos 5x-1 = (o3 (3 X) = (osX SOl .

cooX =0
@ X *—];:\— ) \ aex .
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O 4. Considerthefunctionj(.::)-xiu(%r +x) —sin(g -x).

a) Simplify flx).

. : ! - T .
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¢) Verify the solutions in b) graphically. X = e [\§ _ﬂ[’ g-—\_ nii
AR R

5. Solve the following equations for 0 < x < 271
. @) co82x+cosx =0 b)cos?.x-l-2_£n‘x C) cos2x-sinx=0

O 205 Xt cos X = 0 \=sinX =1 -3siod - )= st -sint =o

D <2sin® - asia X 0= 2Asin*x +sinA~)
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2005 X + 0Sx=\=9©
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. x:gs—ﬂl ﬂ
6. Consider the equations 1) sin 20 = v/3 sin 6 and if) cos @=+/3sin 6. 6 A -

a) In which of these equations is division by sin 6 a valid step?
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6. b) Determine the solution to each equation in a) on the domain 0° < 8 < 360°.

7. Consider the equation sin’x - cos’x =0, 0 < x < 2.

a) Solve the equation using b) Solve the equation
a trigonometric identity. by dividing by cosx.

¢) Provide a third algebraic method which can be used to solve the equation.

8. Determine the roots of the following equations for —180° < x < 180°.
et a0 DR L 0N
b) sin2x-cos 2x=0

T X<

8) sin2x+cosx=0

IS rtgs X +0sA=O
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Use the following information to answer the next question.

O Consider the equation 2cos’x +sinx =1, 0 < x s 27 . Olive and Jacob both incorrectly
determined that the equation had only one root. Their work is shown below.
Olive’s Soluti factb’s Saluts
Line 1 2cos’x + sinx- 1 Line 1 acosax-i-sw-:.
Line2  Zsin’x- 1)+ sinx- 1 Line2 2(1 - sinc) + sink =1
Line3  2sim’x- 2+ sine- 1 Line3 2-2sin?c+sinx=1
Line4 2sint’ys sine-3.-0 Line4 22 -1 =2sinxx - sink
Line5 (2sinxy + 3) (sinv- 1)- 0 Line 5 1 = sinx(2sing - 1)
Line6 25int+3-0  'sine-1-0 | Line6 simcmz | 2simk-tm1
' ]
Line 7 s --; ' sinre 1 Line7 sinx=1 ! St =1
' ¥/ 4 ! T
- ' ® Line8 xe=— | x=-—
L 4
Solution x-’—z' Solution x-;

O 9. a) Olive made one error in her work which led to the incorrect answer. In which line did
the error occur? Describe the error she made.

b) Jacob adopted the wrong method in trying to solve the problem, but in which line did hs
first write a statement which does not follow mathematically from the previous
statement. Describe the mathematical error. )

c) Algebraically determine the roots of the equation 2 cos?x + sin x = 1,0 < x < 2.

O
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10. The diagram shows the graphs of two trigonometric functions
O y=2cos2x and y=sinx -1 for0 = x <27

y

34

a) Describe how to use the graphs to solve the equation
2cos2x-sinx+1=0,where 0 s x <2x. Markthes<3pointswi DOTS on the grid.
J003dA= SVaX -\ - Bnd X= toorcdinaitS of poidat
nsegkio n:

O b) Use a graphing calculator to determine the roots of the equation in a).
Use exact values where possible; otherwise round the answers to the nearest tenth.

055, 2.29, 375

c) Verify the roots in b) algebraically. ) _
a(\-}s\n‘x\—sxm\-\w\ o s\;)\t’ao/ ‘,\80\&
_dein*h ~sin A ¥\ =0 yore— e

’ q‘s\‘f\\S{kna;;\s\n)(-S X=0- 8O ~0.%YY¥0
i . x=p.g4%0, -39

0 YS\PK - 2580y Ms‘mij
0= Sk (Aslax-3) N{IOA=3) g ye oy gl
02 (S\AH\)("\SV\\'B)
S =\ siax "/% X =033, 2.3 ST}ac
d) pescxibehowtousethegraphstosolvetheequation 2cos2x(sinx-1)=0,
where 0 < x s 2. Mark these points with a SQUARE on the grid.

O Tl x<ink, o each 3%0"\ ‘
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e) Useagraphingcalculatortodetemﬁnetheexactrootsoftheequationind).
T 3v I
qan q \%‘“’| —;f

f) Verify the roots in e) algebraically.

dos X (“hl"“ =0

sind= | or e =0

Answer Key
1. a) 30°,90°150° b) 60°, 180°, 300° 2. —,—,05,37 3. x-§+mr

4. a) /2sinx by 1% _3% 5% 1x

4’ 4’ 4" 4
Sn

n n X 5x 3x
. -, "N, — b -oo_' ’2,‘ bl Sl
8) x 3 n 3 ) x > xn c) x 6" 6 2
. @) inii) b) 1) 0°,30°, 180°, 330°, 360° i) 30°,210°
" 3t Sx 7=
4’ 4 4’ 4
. a) x = -150, -90°, -30°, 90° b) -157.5°,-67.5°,22.5°, 112.5°

@ 9 A W

9. a) InLine 2, cos’cm ] - sinzx. not sin?x - 1.

. ayb) -, — — = c) Factorusingadiffetenoeofsquares,andsolvceachfactorequa]tozem.

b) InLine 6. If the product of two quantities is equal to 1, it does not follow that cach of the quantities

has to equal 1.
n Ix l»x
) -, —,—
2 6 6 .
10.a) Findthex—coordinatcsofthepointsofintersection of the two graphs.
3x ) Tt 3n 5k
O b), ¢) 0.85, 2.29,? d) Finddlex-mwrceptsofeachgraph. e), Z’E’T’T'T



