Math 111, Supplementary Assignment #6: Using Graphs

1. Consider the graph of y = sin x, with x in radians. 

a) The equation sin x = .6 has how many solutions in the interval 10 
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 26? (Use your calculator in radian mode to graph Y1 = sin x and Y2 = .6 on the given x interval. Count the number of times that the graphs intersect.)

b) Approximately how many (to the nearest half) periods does y = sin x have on the interval in part a)?

c) For any one period of the sine function, sin x = .6 will have how many solutions?

d) Find approximate solutions (all of them) to sin x = .6 in the interval [6.28, 12.57]. 

e) How many solutions does sin x = .6 have in the interval [0, 2
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f) These solutions correspond to which quadrants of the unit circle (or angles in standard position)? 

g) One solution to sin x = .6 is x = arcsin .6 (note that this is an exact value). Since .6 is positive, x = arcsin .6 is between 0 and  
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, and we can think of it as a reference angle. Use this reference angle to express the exact value of another solution to sin x = .6 in the interval [0, 2
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]. 
h) In this part we generalize the result of the previous part. Consider the equation 

sin x = k, where k is some constant with 0 < k < 1. (Note that the constant k plays the role played by the number .6 in the previous part.) One solution to sin x = k is the number x = arcsin k. There is another solution to sin x = k in the interval [0, 2
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]. Write an expression for the exact value of this solution (your exression will include arcsin k). 
2. a) Set up coordinate axes, and sketch the graph of y = cos x on the interval of x values [0, 2
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]. 

b) Show on your graph all solutions to cos x = .7 in the given interval.

c) Consider the constant m with 0 < m <1. The equation cos x = m has how many solutions I the interval [0, 2
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d) The solutions in the previous part correspond to which quadrants of the unit circle?

e) One solution of cos x = m is x = arccos m. Write an expression for the exact value of another solution in the interval [0, 2
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]. Your expression will include arccos m. 
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