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FREE RESPONSE  – Calculator Permitted 
 
Suppose that cot   = 2

5
 and 0 < 𝜃 < 𝜋

2
 while cos  = −3

5
 and 𝜋 < 𝛼 < 3𝜋

2
. 

a. To the nearest thousandth of a radian, find the values of   and .  Show your work 

 
 
 
 
 
 
 
 
 
 

b. Draw and label the reference triangles for both   and .  

 
 
 
 
 
 
 
 
 
 
 
 
 

c. Find the value of tan ( + ).  Show your work using an identity and leave your answer in exact form. 

 
 
 
 
 
 
 
 
 
 
 
 

d. Find the value of 𝑠𝑖𝑛(2𝜃).  Show your work using an identity and leave your answer in exact form. 
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MULTIPLE CHOICE – Calculator Permitted 
 
1.  If 𝑐𝑜𝑡 𝜃 = 5

12
, find csc  if  0 <  < 90. 

 
A.  12

13
   B.  5

12
   C. − 5

12
   D.  13

12
   E.  –1  

 
 
 
 
 
 
 
 
 
2.  Which of the following equation(s) is/are true for all values of θ? 
 

I.  tan  = sin  sec   II.  tan θ sin θ = cos θ  III.  𝑠𝑖𝑛 𝜃 (𝑐𝑜𝑡 𝜃 + 𝑡𝑎𝑛 𝜃) = 𝑠𝑒𝑐 𝜃 
 
 
 A.  I only  B.  II only C.  I and III only  D.  III only  E.  II and III only 

 
 
 
 
 
 
 
 
 
 
3.  Simplify 𝑐𝑠𝑐 𝑥 𝑐𝑜𝑠

2 𝑥
1+𝑐𝑠𝑐 𝑥

. 
 
 A.  csc x + 1  B.  1 – sin x C.  sin x – 1  D.  1 + sin x  E.  sin2x – 1  

 
 
 
 
 
 
 
 
 
 
 
4.  Find all of the solutions on the interval 0 ≤ 𝑥 < 2𝜋 for 2 𝑐𝑜𝑠 𝑥 − √3 = 0. 

 
A.  𝜋

6
 and 11𝜋

6
  B.  5𝜋

6
 and 7𝜋

6
 C.  𝜋

3
 and 5𝜋

3
  D.  2𝜋

3
 and 4𝜋

3
  E.  𝜋

3
 and 2𝜋

3
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MULTIPLE CHOICE – Calculator Permitted 
 
5.  Simplify the expression 𝑡𝑎𝑛 (𝜋

4
− 𝜃). 

 
 A.  √2+2 𝑡𝑎𝑛𝜃

2−√2 𝑡𝑎𝑛𝜃
  B.  1−𝑡𝑎𝑛 𝜃

1+𝑡𝑎𝑛 𝜃
  C.  1+𝑡𝑎𝑛 𝜃

1−𝑡𝑎𝑛 𝜃
  D.  1  E.  –1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.  For 0 < θ < 2π, which of the following value(s) is/are solutions of the equation 6sin2 θ – sin θ = 2? 
 
  I.  2.412   II.  7𝜋

6
    III.  11𝜋

6
 

 
 

A. II only  B.  II and III only  C.  I and II only  D.  III only E.  I, II and III 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.  The expression 𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝛼 − 𝑐𝑜𝑠 𝜃 𝑠𝑖𝑛 𝛼 is equivalent to which of the following expressions? 
 

A. 𝑠𝑖𝑛(𝜃 + 𝛼)  B.  𝑐𝑜𝑠(𝜃 + 𝛼)  C.  𝑠𝑖𝑛(𝜃 + 𝛼)   D.  𝑠𝑖𝑛(𝜃 + 𝛼) E.  𝑠𝑖𝑛(2𝜃𝛼) 
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MULTIPLE CHOICE – Calculator NOT Permitted 
8.  Find all of the solutions on the interval 20  x  for 03cos2 x . 

 
A.  

6
  and 

6
11  

B.  
6

5  and 
6

7  

C.  
3
  and 

3
5  

D.  
3

2  and 
3

4  

E.  
3
  and 

3
2  

 

 

 

 

 

9.  Simplify the expression 
 

x
x 22 sinsin  

. 

 

A.  
x

xsin   B.  
x
x 1sin    C.  1  

 

D.  
x
x 1cos    E.  

x
x 1cos   

 
 
 
 
 
 
 
 
10.  Given that  

7
2

2cos  x , what is the value of x2sin ? 

 

A.  
49
45    B.  

4
49  

 

C.  
4
45    D.  

49
4  

 

E.  
7
2  
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11.  The expression 



cottan

csc


 can be simplified to which of the following expressions?  

 
A.  cos  + tan  

B.   cossin 2   

C.   seccsc2  

D.  cos  

E.  sin  

 

 

 

 

 

 
12.  If tan  > 0 and sec  < 0, determine the quadrant in which  lies.    
          
 

A.  I        B.  II     C.  III      D.  IV      E.  II or IV 
 
 
 
 
 
 
 
 
 
 
13.  Determine the exact value of the expression:  

7
2

7
5

7
2

7
5 sincoscossin   . 

 

 A.  1   B.  2
3    C.  –1 

 
 D.  0   E.  

2
1   
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14.  Determine which of the following equations represents a trigonometric identity. 
 
 I.   cotcoscsc    II.   csc)cot(tancos   III.   coscsccotcos   
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