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Fox 09 January 2009

Lo1s-19 -

A calculator IS allowed (and is necessary).

Show all relevant work in a clear and concise manner. Failure to show work will result in a loss of credit.

\/{rove the following identity:
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Solve each of the following equations on the interval [0, 272') , and then verify graphically. Give exact

answers, if possible, or to three decimal places.

4sin*2t-1=0

sm(fﬁg At +D)(250n 21 1)- -0

cot2 x=5+cscx

Cot x -0y - O

(ese®- D-C2ty-5 =0
CSCrx-csex-B=




The end of a plastic ruler is vibrating in damped harmonic motion. A function that relates the position
(distance above or below the center of vibration in cm) of the end of the ruler to time (in sec) is given by

d(t)=-1.2¢"" cos(1007t)

the centre of vibration?
(c) At what time does the ruler first go through the central position?
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Find the exact value of the following:
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The end of a plastic ruler is vibrating in damped harmonic motion. A function that relates the
position (distance above or below the centre of vibration in cm) of the end of the ruler to time (in
sec) is given by ;

d(t)=-1.2¢"" cos(1007t)

(a) Where is the end of the ruler when /= 02

(b) During the first 0.1 seconds, what is the ruler’s maximum distance, to three decimal places,
above the centre of vibration?

(c) At what time does the ruler first go through the central position?

(a) d (0) =-1.2¢"" cos (1007[ (O)) =—1.2 so the end of the ruler is 1.2 cm below the center of

vibration.
For parts b and ¢, graph the function and use the calculator’s “CALC” capabilities.

Xmin=0
Xmax=0.1
Xscl=0.01
Ymin=-1.5
Ymax=1.5
Yscl=0.2

(b) use CALC, maximum to find first relative maximum . . . 1.097 cm
() use CALC, zero to find first z-intercept . . . 0.005 sec OR d (t) =-1.2¢ cos (1007rt) ={

1

200 sec
Find the exact value (do not simplify) of the following:
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cos[taﬁ1 (%) +2sin”" (*%ﬂ =cos(6+20)

cos(0+2) =cosfcos2f3 —sinOsin2f
= cos@(l— 2sin® ﬂ)—sin@(Zsinﬁcosﬂ)
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Substituting . . .

~(0.996



Honors Precalculus Trigonometry Free Response — Solution

Fox 09 January 2009
Prove the following identity:
secO+tanf = cosé
1—-siné
1, sin@ _cosd (1+sin¢9)
cos@® cosf 1-sinf\1+sinf
1+sin0 cosf(1+sind)
cosd  1-sin’@
1+sin@ _cosO(1+sin0)
cosf cos’ 6
1+sin@ 1+sin6
cos®  cosf

Solve each of the following equation on the interval [O, 27:) , and then verify graphically. Give

exact answers, if possible, or to three decimal places.

cot’x=5+cscx

csc*x—1=5+cscx

csc’x—cscx—6=0
(cscx—3)(cscx+2) =0
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Sinx =" or sinx =—
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Using a calculator, X = S10 ' (5) ~0.340

This value IS between [07 2r ) and the other angle

whose sine is 0.3401s © 0.340 ~2.801
T 1172'}

So the solution set is {0-340, 2-801,—6—,-6—

Graph Y = cot® x —5~¢SCX and find x-intercepts.

4sin*2t—-1=0
sin?2¢ = L

4
sin 2t = il

2

0<t<2r=0<2t<4r

So 2 equals all the angles, between 0 and 47

e
whose sine is 5 and 5
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Graph Y = 4sin® 2t —1 4nd find x-intercepts.
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