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1. Perform the multiplication and use the fundamental identities to simplify  (3 − 3 cos 𝑥)(3 + 3 cos 𝑥). (6 points) 

 

 

 

 

 

 

 

2. Sketch two cycles of the graph of the following function. Label all your asymptotes and points clearly. (8 points) 

𝑦 = 3 sec (2𝑥 −
𝜋

3
) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GRADE: __________%  



3. Use the trigonometric substitution to write the algebraic expression as a trigonometric function of 𝜃, where 
𝜋

2
<

𝜃 < 𝜋.  Simplify your answer. (10 points) 

√64 − 16𝑥2 ,     𝑥 = 2 sin 𝜃 

 

 

 

 

 

 

 

 

 

 

 

4. Find the exact value of cos(𝛼 + 𝛽) using the fact that sin 𝛼 =
3

5
 ,     0 < 𝛼 <

𝜋

2
  ;  cos 𝛽 =

√5

5
  ,    −

𝜋

2
< 𝛽 < 0.  

(8 points) 

 

 

 

 

 

 

 

 

 

5. Find the values of all the missing parts of a triangle 𝐴𝐵𝐶. Use Law of Sines and Cosines as needed. (12 points) 

a. 𝑎 = 12 𝑚,   𝑏 = 16 𝑚,   𝑐 = 25 𝑚 

 

 

 

 

 

 

 



b. 𝑎 = 9.72 𝑘𝑚,   𝑏 = 11.8 𝑘𝑚,   𝐴 = 38°40′ 

 

 

 

 

 

 

 

 

6. Verify the following identities. (20 points) 

a) sin(3𝜃) = 3 sin 𝜃 − 4 sin3 𝜃 
b) √

1+sin 𝜃

1−sin 𝜃
=

1+sin 𝜃

|cos 𝜃|
 

 

 

 

 

 

 

 

 

c) cos 𝜃 =
1−tan2(𝜃/2)

1+tan2(𝜃/2)
 d) 

tan 𝜃+sec 𝜃−1

tan 𝜃−sec 𝜃+1
= tan 𝜃 + sec 𝜃 

 

 

 

 

 

 

 

 



7. Use the cofunction identities to evaluate the expression  cos2 20° + cos2 52° + cos2 38° + cos2 70°  without 

the aid of a calculator. (6 points) 

 

 

 

 

 

 

 

8. Find the exact value of the following expressions without using a calculator. (20 points) 

a. cos 15° cos 60° + sin 15° sin 60° 
b. 

tan(5𝜋/4)−tan(𝜋/12)

1+tan(5𝜋/4) tan(𝜋/12)
 

 

 

 

 

 

 

 

c. sin 15° d. cos(arcsin(𝜋/6)) 

 

 

 

 

 

 

 

 

 



9. Find all complex cube roots of −125. (Hint: use 𝑧1/𝑛 = 𝑟1/𝑛 (cos (
𝜃+2𝜋𝑘

𝑛
) + 𝑖 sin (

𝜃+2𝜋𝑘

𝑛
)).) (5 points) 

 

 

 

 

 

 

 

 

 

 

10. Find the exact value of (2 + 2𝑖)4. (Hint: (𝑟 𝑐𝑖𝑠𝜃)𝑛 = 𝑟𝑛𝑐𝑖𝑠(𝑛𝜃)) (5 points) 

 

 

 

 

 

 

 


