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Q1. (5 points) (7.1 Recitation Q#1): If 
4 sec x

x
θ +
= , then find csc ?θ =  

Solution:   

 
Q2. (5 points) (7.2 Recitation Q#4): If 4 4 sin cos cosx x A Bx− = , then ?A =  and  ?B =  
Solution:   

 

                   ( )21 2sin

cos2

x

x

= − −

= −
 

Then          1   and   2A B= − =  

Q3. (5 points)(7.5 Textbook Example 6): Evaluate 
2tan 2arcsin ?
5

⎛ ⎞ =⎜ ⎟
⎝ ⎠

 

Solution: 
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Q4. (5 points)(7.6 Textbook Exercise 21): Solve the equation 22sin 3sin 1x x− = +  over the 
interval [0 , 2 )π  
Solution: 

 

Q5. (5 points): Find the exact value of   tan 69 cot 24 ?
1 tan 69 tan 66

+
=

−
 

Solution: 

  tan 69 cot 24 tan 69 tan(90 24 )
1 tan 69 tan 66 1 tan 69 tan 66

tan 69 tan 66
1 tan 69 tan 66
tan(69 66 )
tan135

tan 45
1

+ + −
=

− −
+

=
−

= +

=

= −
= −

 

Q6. (5 points): Solve the equation 1 1 3cos sin 0
2 5 3
x π− − −⎛ ⎞+ − =⎜ ⎟

⎝ ⎠
 

Solution:  1 1 3cos sin
2 3 5
x π− − −⎛ ⎞= − ⎜ ⎟

⎝ ⎠
 ⇒ 1 1 3cos cos cos sin

2 3 5
x π− − −⎛ ⎞⎛ ⎞ ⎛ ⎞= −⎜ ⎟ ⎜ ⎟⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠

  ⇒  

1 3cos sin
2 3 5
x π − −⎛ ⎞⎛ ⎞= − ⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠

 

Let 1 3 sin
5

θ − −⎛ ⎞= ⎜ ⎟
⎝ ⎠

 where  
2 2
π πθ− ≤ ≤ . ⇒ 3sin ,  

5 2 2
π πθ θ−

= − ≤ ≤    ⇒    

 is in Quadrant IVθ  2 23,  5,  25 9 16 4y r x r y= − = = + − = − = =  
1 4 3 3cos cos cos sin sin

2 3 3 3 2 5 2 5

4 3 3 4 3 3           
5 5

x

x SS

π π πθ θ θ −⎛ ⎞ ⎛ ⎞ ⎛ ⎞= − = + = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

⎧ ⎫− −⎪ ⎪= = ⎨ ⎬
⎪⎩

⇒
⎪⎭
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Q7. (5 points): Given the vectors  2,2 3   and  2 3 2u i j= − = − +v . Find the following 

(a)  u  
(b) The unit vector e in the opposite direction of u . 
(c)  The direction angle of 2 3 2i j= − +v . 
(d)  The vector  2 3u v− . 
(e)  The smallest nonnegative angle between u  and v . 
Solution: 

(a): ( ) ( )222 2 3 4 12 4u = − + = + =  

(b): 2 , 2 3 1 3,
4 2 2

e u
u

< − >
= − = − =< − >  

(c): Let θ  be the direction angle of 2 3 2i j= − +v . Then  
2 1tan

2 3 3
θ = = −

−
  ,  QIIθ ∈   5  180 30 150

6
πθ = °⇒ − ° = ° =  

 

(d): 2 3 2 2 , 2 3 3 2 3 , 2 4 , 4 3 6 , 2 3 2 , 2 3− = − − − = − + − =u v  

(e): Let α  be the smallest nonnegative angle between u  and v . Then 
2,2 3 2 3,2 4 3 4 3 3cos

(4)(4) 16 2
α

− ⋅ −⋅ +
= = = =

u v
u v

       30
6
πα =⇒ ° =  

 
 
Q8. (5 points): Find the amplitude, range, period, phase shift, and sketch the graph the 

function  ( ) cos 3sin
2 2
x xf x = − . 

Solution: 3a = − , 1b =   ⇒  α  is in Quadrant II. ( ) ( )
2 22 2 3 1 4 2k a b= + = − + = =   

amplitude 2  ,    period 4π= =  
1 1sin sin
2 2

3 3cos cos
2 2

'

'

b
k

a
k

α α

α α

= = = =

−
= = = =

  

⎫
⎪
⎪
⎬
⎪
⎪⎭

   ⇒   5
6 6 6

' π π πα α π= ⇒ = − =  

5 ( ) 3 sin cos sin( ) 2sin( )
2 2 2 2 6
x x x xf x k πα= − + = + = +  

        5( ) 2sin( )
2 6
xf x π

= +  

       5 phase shift    
3
π

= −  

The period is 
2 41
2

P π π= =  

 
 

7
3
π

3
π2

3
π

−
4
3
π

2

2−

5
3
π

−
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Q9. (6 points): Given   3sin 2 4
4

y x π⎛ ⎞= − +⎜ ⎟
⎝ ⎠

 ,  3 11,
8 8

x π π⎡ ⎤∈ ⎢ ⎥⎣ ⎦
. 

(a):  Determine the interval where the function is increasing. 
(b):  Determine the interval where the function is decreasing. 
(c):  Determine the coordinates of the lowest point of the graph. 
 

Solution:  2 2
2

P
b
π π π= = =  

0
/ 4Phase Shift  units to the right     

2 8
cx
b

π π−
= = − = − =     

1 2
4 4 8

P π π
= =         ⇒        0

1 3
4 8 4 8

x P π π π
+ = + =  

The Key Points are:  
8
π         3

8
π         5

8
π         7

8
π         9

8
π          11

8
π  

                                                                                  

 

(a): Given 3 11,
8 8

x π π⎡ ⎤∈ ⎢ ⎥⎣ ⎦
 then the function is increasing on 7 11,

8 8
π π⎡ ⎤

⎢ ⎥⎣ ⎦
 

(b): Given 3 11,
8 8

x π π⎡ ⎤∈ ⎢ ⎥⎣ ⎦
 then the function is decreasing on 3 7,

8 8
π π⎡ ⎤

⎢ ⎥⎣ ⎦
 

(c): Given 3 11,
8 8

x π π⎡ ⎤∈ ⎢ ⎥⎣ ⎦
 then the coordinates of the lowest point is 7 ,1

8
π⎛ ⎞

⎜ ⎟
⎝ ⎠

 

Q10. (4 points) (6.6 Textbook Exercise 32): Graph 33tan
4

y x π⎛ ⎞= −⎜ ⎟
⎝ ⎠

 over a two period.        

Solution:  
3

2 4 2
xπ ππ− < − <     ⇒     2 3 4 2xπ π π− < − <     ⇒     2 3 6xπ π< <  

    ⇒     
2 2
3

xπ π< <  

Graph of 3 3tan
4

y x π⎛ ⎞= −⎜ ⎟
⎝ ⎠

:         

     
 


