
                    Assignment 5.4 

Mrs. Shaw        PC 12 

 
To be completed on a separate piece(s) of paper. 

 
 
1. Solve the following equations algebraically using exact values.   0 ≤ 𝜃 < 2𝜋 

a)  2cos 3𝑥 = √3    b)  5 tan ቀ𝑥 −
గ

ଷ
ቁ − 4 = 1 

c)  0 = 2 cos ቀ𝑥 −
గ

଺
ቁ + 1   d)  4 sin 2𝑥 = −2 

e)  sin 3𝑥 =
√ଷ

ଶ
     f)  √2 cos

1

2
𝑥 = −1 

 
 
2.  Solve the following equations and state a general solution using exact values in radians.   

a)  √2 sin 7𝑥 = −1    b)  2 cos 3 ቀ𝑥 −
గ

ସ
ቁ = 1 

 
 
3.  On a typical day at an ocean port, the water has a maximum depth of 20 𝑚 at 8: 00 𝐴𝑀.  The 
minimum depth of 12 𝑚 occurs 6.2 hours later.  Assume that the relationship between the depth of 
water and time is a sinusoidal function.  Write an equation for the depth of the water at any time, 𝑡 
hours.  (Midnight is 0: 00 𝐴𝑀 or 𝑡 =  0)     
 
 

4.  The rotation of a Ferris wheel is modelled by the equation ℎ = 26 cos 2𝜋
௧ିଶହ

ହ଴
+ 27 where ℎ is the 

height above the ground in meters and time, 𝑡, is in seconds.   

a) Draw a graph of 2 cycles and label the maximum, minimum, and middle line.  Clearly label your 
axes.   
b) At what time will the rider reach the maximum height?  
c) What is the maximum height?  
d) How long will it take until the rider can get off the Ferris wheel?  
e) How high is the Ferris wheel above the ground?  
 
 
5.  A Ferris wheel has a radius of 25 𝑚 and rotates every 80 seconds.  A rider enters the seat at the 
lowest point on the wheel 2 𝑚 above the ground.   
 
a) Draw a graph of 2 cycles and label the maximum, minimum, and middle line.  Clearly label your 
axes.   
b) Write a function that gives the height, ℎ, after 𝑡 seconds of motion for the rider.   
c) Find the height of a rider after 35 seconds.  (nearest hundredth)    
 
 
6.  A wheel of radius 20 𝑐𝑚 has its centre 25 𝑐𝑚 above the ground.  It rotates once every 10 seconds.  
Determine an equation for the height, ℎ, above the ground of a point on the wheel at time 𝑡 seconds 
if this point has a minimum height at 𝑡 =  0 seconds.   
 
 
 
 



7.  Tides are a periodic rise and fall of water in the ocean.  A low tide of 4.2 𝑚 in White Rock, BC 
occurs at 4: 30 𝐴𝑀, the next high tide of 11.8 𝑚 occurs at 11: 30 𝐴𝑀 the same day.   
 
a)  Write an equation that describes the tide.     
b)  What is the tide height at 1: 15 𝑃𝑀, that same day?    (nearest tenth) 
c) If the first high tide is at 11: 30 𝐴𝑀, at what time does the next high occur?  
 
 
 
 
 
 
 
 
 
 
Answers:  
 
1. a) గ

ଵ଼
 ,

ଵଵగ

ଵ଼
 ,

ଵଷగ

ଵ଼
 ,

ଶଷగ

ଵ଼
 ,

ଶହగ

ଵ଼
 ,

ଷହగ

ଵ଼
               b) ଻గ

ଵଶ
 ,

ଵଽగ

ଵଶ
                                             c) ହగ

଺
 ,

ଷగ

ଶ
                 

 
    d) ଻గ

ଵଶ
 ,

ଵଵగ

ଵଶ
 ,

ଵଽగ

ଵଶ
 ,

ଶଷగ

ଵଶ
                              e) గ

ଽ
 ,

ଶగ

ଽ
 ,

଻గ

ଽ
 ,

଼గ

ଽ
 ,

ଵଷగ

ଽ
 ,

ଵସగ

ଽ
                     f) ଷగ

ଶ
     

 
 
2.  a) ହగ

ଶ଼
+

ଶగ

଻
𝑛, 𝑛 ∈ 𝐼             గ

ସ
+

ଶగ

଻
𝑛, 𝑛 ∈ 𝐼                                     b) ଵଷగ

ଷ଺
+

ଶగ

ଷ
𝑛, 𝑛 ∈ 𝐼             ଶଽగ

ଷ଺
+

ଶగ

଻
𝑛, 𝑛 ∈ 𝐼                   

 
 
3. Answers may vary.  This is are the most common ones.  
 
     𝑦 = 4 cos

ଶగ

ଵଶ.ସ
(𝑥 − 8) + 16              𝑦 = −4 cos

ଶగ

ଵଶ.ସ
(𝑥 − 14.2) + 16               𝑦 = 4 sin

ଶగ

ଵଶ.ସ
(𝑥 − 4.9) + 16                

 
  
4.  a) See solution posted on Weebly  
     b) 25 𝑠𝑒𝑐𝑜𝑛𝑑𝑠              c) 53 𝑚               d) 50 𝑠𝑒𝑐𝑜𝑛𝑑𝑠              e) 1 𝑚  
 
 
5. a) See solution posted on Weebly  
    b) Answers may vary.  This is are the most common ones.  
  
     𝑦 = 25 cos

ଶగ

଼଴
(𝑥 − 40) + 27              𝑦 = −25 cos

ଶగ௫

଼଴
+ 27               𝑦 = 25 sin

ଶగ

଼଴
(𝑥 − 20) + 27                

 
     c) 50.10 𝑠𝑒𝑐𝑜𝑛𝑑𝑠  
 
 
6. Answers may vary.  This is are the most common ones.  
 
     𝑦 = 20 cos

ଶగ

ଵ଴
(𝑥 − 5) + 25              𝑦 = −20 cos

ଶగ௫

ଵ଴
+ 25               𝑦 = 20 sin

ଶగ

ଵ଴
(𝑥 − 2.5) + 25                

 
 
7.  a) Answers may vary.  This is are the most common ones.  
 
       𝑦 = 3.8 cos

ଶగ

ଵସ
(𝑥 − 11.5) + 8.0              𝑦 = −3.8 cos

ଶగ

ଵସ
(𝑥 − 4.5) + 8.0               𝑦 = 3.8 sin

ଶగ

ଵସ
(𝑥 − 8.0) + 8.0                

 
     b) 10.7 𝑚 
     c) 1: 30 𝐴𝑀 the following day 


