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Q1. (7 points): 

(a): Graph the function 3 3( ) cos
2 4

f x x⎛ ⎞= − ⎜ ⎟
⎝ ⎠

 over the interval 8 8,
3 3
π π⎡ ⎤−⎢ ⎥⎣ ⎦

 

(b): Determine the intervals where the graph of the function is above the x-axis. 
(c): Determine the intervals where the function is decreasing. 
Solution (a): 

 

(b): The graph is above the x-axis on 
2 22 , ,2
3 3
π ππ π⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
∪  

(c): The function is decreasing on 
4 ,0
3
π⎡ ⎤−⎢ ⎥⎣ ⎦

and 
4 8,
3 3
π π⎡ ⎤

⎢ ⎥⎣ ⎦
 

Q2. (7 points): The graph given below represents the graph of a sine function of the form    
   sin( )y a bx c d= + + . Find the values of , , ,a b c and d . 
 

 
Solution: 

Maximum minimum 3 ( 1) 4Amplitude 2    a 2    2,  
2 2 2

2a aa− − −
= = = = = = ⇒ = − =⇒  

Period 5
4 4
π π π= − =  
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2

2  

2 , 2 

Period
b

b

b b

π

ππ =

= − =

=

 

 

2

1

3
Maximum a d

d

d

= +

+

=

=  

Phase shift
4
π

=   ,   0bx c+ =     ⇒      2 0
4

cπ⎛ ⎞ + =⎜ ⎟
⎝ ⎠

    ⇒     
2

   c π
= −⇒  

OR: 
Phase shift

      
4 2 2

c

c

b
cπ π

= −

= = −− ⇒
 

sin( ) 2sin 2 1
2

y a bx c d x π⎛ ⎞= + + = − +⎜ ⎟
⎝ ⎠

 
 

Q3. (8 points): (6.5 Recitation Q#1): Consider the function   ( ) 2 tan(2 )
4

f x x π
= − − , find the 

equation of all vertical asymptotes over the interval [ 2 ,2 ]π π−  

Solution: 
Find the equation of all vertical asymptotes over the interval[ 2 ,2 ]π π− . 

  2
2 4 2

2 8 2
8 3

3
8 8

x

x
x

x

π π π

π π π
π π
π π

− < − <

− < − <
− < <

− < <

 

The equations of the vertical asymptotes over the interval [ 2 ,2 ]π π−  are: 

3,   
8 8

x xπ π
= − =  

3 5 7,              ,   
8 2 8 2 8 8

x x x xπ π π π π π
= − − = + ⇒ = − =  

5 7 9 11,              ,   
8 2 8 2 8 8

x x x x xπ π π π π π
= = − − = + ⇒ = − =  

9 11 13 15,              ,   
8 2 8 2 8 8

x x x xπ π π π π π
= − − = + ⇒ = − =  
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Q4. (8 points): (6.6 Textbook Exercise15): Given ( ) 2 3sec 2y x π= + − , 7 
4 4

xπ π
< < .    

(a): Graph the function over the interval
7 ,

4 4
π π⎛ ⎞
⎜ ⎟
⎝ ⎠

. 

(b): Find the intervals where the function is decreasing. 
(c): Find the intervals where the function is above the x-axis. 
(d): Find the coordinates of points where the function has local minimum. 

Solution: 
30 2 2       2 3       

2 2
x x xπ ππ π π π≤ − ≤ ≤ ≤ ≤ ≤⇒ ⇒  

Phase shift is 
2
π

. 

The next key point is 
3

2 2
1
4 4 4

Pπ πππ
+ = + =  

 
First, graph ( )2 3cos 2 y x π= + − , then graph ( )2 3sec 2y x π= + − . 
    

 

(b):  5 5 3The function is decreasing on ,  ,  ,  and ,
4 2 4 4 2
π π π π ππ⎛ ⎤ ⎡ ⎞ ⎛ ⎤
⎜ ⎟ ⎜⎥ ⎢ ⎥⎝ ⎦ ⎣ ⎠ ⎝ ⎦

 

(c):  
3 5 7The graph is above the -axis on ,  and  ,

4 4 4 4
x π π π π⎛ ⎞ ⎛ ⎞

⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

(d): 3The points are ,5  and  ,5
2 2
π π⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

 
Q5. (7 points): (7.1 Recitation Q3): 

Write  csct   in terms of   ttan , where 3  .
2

t ππ < < . 

Solution:    
2

1
1 sec 1 tancoscsc sinsin tan tan

cos

t ttt tt t t
t

− +
= = = =  

Another Method: 
 2 2csc 1 cott t= +  
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2 2 2
2

2 2 2

2

1 tan 1 tan 1 tan 1csc 1 cot 1
tan tan tantan

tan 1     (because tan  is positive for  in Quadrant III)
tan

t t tt t
t t tt

t t t
t

+ + +
= − + = − + = − = − = −

+
= −

 

 
Q6. (8points): (7.2 Exercises 20 and 21): Factor: 
(a):  4 2cot 3cot 2x x+ +  
(b):  3 3sin cosx x−  
Solution: 
(a): 

 
(b): 

 
Q7. (7 points): (7.3 Exercise 65):  11tan ?

12
π
=  

11 11tan tan
12 12

tan
12

tan
12
3 4tan
12 12

tan
4 3

tan tan 1 3 1 3 1 3 1 2 3 3 4 2 34 3 2 3
1 3 21 3 1 3 1 31 tan tan

4 3

π ππ

π

π

π π

π π

π π

π π

⎛ ⎞= − −⎜ ⎟
⎝ ⎠
⎛ ⎞= − ⎜ ⎟
⎝ ⎠
−⎛ ⎞= ⎜ ⎟

⎝ ⎠
⎛ ⎞= −⎜ ⎟
⎝ ⎠
⎛ ⎞= −⎜ ⎟
⎝ ⎠

− − − − − + −
= = = ⋅ = = = − +

− −+ + −+  
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Q8. (8 points): (7.4 Exercise 30):  Write cos3x in terms of cosx  as: 
 3cos3 cos cosx A x B x= + . Determine the value of ?A =  and ?B =  
Solution:  

( )

( ) ( )

( )

2

3 2

3 2

3 3

3

cos3 cos 2
cos cos2 sin sin 2

cos 2cos 1 sin 2sin cos

2cos cos 2cos sin

2cos cos 2cos 1 cos

2cos cos 2cos 2cos
3cos 4cos

x x x
x x x x

x x x x x

x x x x

x x x x

x x x x
x x

= +

= −

= − −

= − −

= − − −

= − − +

− +

 

3    and  4A B= − =  
 
Another Method: 

 
 3    and  4A B= − =  

Q9. (7 points): (7.4 Exercise 60):  Given 4sin ,  with 180 270
5

θ θ= − ° < < ° . Find cos
2
θ  
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Q10. (10 points): (7.5 Textbook Exercises 42, 43, 46 and 48): Give the degree measure of θ  if it exists. 

(a) 1sec ( 2)θ −= −   Answer:  120°  

(b)   1 3cot
3

θ − ⎛ ⎞
= −⎜ ⎟

⎝ ⎠
 Answer:  120°  

(c)   1csc ( 1)θ −= −   Answer:  90− °  
(d)   1cot ( 1)θ −= −   Answer:  135°  
(e)   1cos ( 2)θ −= −   Answer:  it und doeefined s not  e or  xist  
Solution:    (a): 

 
(b):    

 
(c):    

 
(d):     1cot ( 1)

cot 1 ,   0 180
 is in quadrant II. The reference angle is 45 ,

Since cot135 1 ,   135

θ
θ θ

θ
θ

−= −
= − < < °

°
° = − = °

 

(e):    
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Q11. (7 points)(7.6 Exercise): Solve 4sin 3 cos3 2 3 sin 3 2 2 cos3 6 0,  where  0 180θ θ θ θ θ− − + = ≤ <D D  
Solution: 
4sin 3 cos3 2 3 sin 3 2 2 cos3 2 3 0

2sin 3 (2cos3 3) 2(2cos3 3) 0

(2cos3 3)(2sin 3 2) 0

2cos3 3 0 ,  2sin 3 2=0

θ θ θ θ

θ θ θ

θ θ

θ θ

− − + =

− − − =

− − =

− = −

 

 ,  

3 360  ,  3 360  ,  3 360  ,  3 360   where  is an integer.

3cos3
2

30 33
10 120  , 110 120  , 15 120  ,

2sin 3
2

45 13
5 1 0

5
4 2

0k k k k k
k k k k

θ

θ θ

θ

θ θ
θ θ θ θ

= + ° = + ° = + ° = + °
= °+ ° = °+ ° = °+ ° =

=

° °
+

=

°
°

°
°

 

{ }

0    10  ,  110  ,  15  ,  45
1    130  ,  230  ,  135  ,  165

10 ,15 ,45 ,110 ,130 ,135 ,165

k
k
SS

θ
θ

= ⇒ = ° ° ° °
= ⇒ = ° ° ° °

= ° ° ° ° ° ° °

 

 

Q12. (8 points): (7.7 Recitation 4):  If  1 1 1 1cos tan 3 sin
3

x− − −− = ,  then  x =  

Solution: 1 1 1 1 cos tan 3 sin
3

x− − −− =      ⇒  1 1 1 cos sin
3 3

x π− −− =     ⇒   1 1 1 cos sin
3 3

x π− −= +  

( )1 1 1 cos cos cos sin
3 3

x π− −⎛ ⎞= +⎜ ⎟
⎝ ⎠

 

⇒  1 1 cos sin
3 3

x π −⎛ ⎞= +⎜ ⎟
⎝ ⎠

. Let 1 1 sin
3

β −= , where
2 2
π πβ− ≤ ≤ .  

 
1 1cos sin cos

3 3 3

 cos cos sin sin
3 3

1 2 2 3 1 2 2 3 2 2 3       SS
2 3 2 3 6 6

x π π β

π πβ β

−⎛ ⎞ ⎛ ⎞= + = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

= −

⎧ ⎫− −⎪ ⎪= ⋅ − ⋅ = =
⎪⎩

⇒ ⎨ ⎬
⎪⎭

  

Q13. (8 points):  If θ  is an angle between the vectors 2= −v i + j  and  2= −w i j , where  0 θ π≤ ≤ , then 
find the following: 

(a):  ?=v    =w  

(b):   ?=
v.w

v . w
 

(c):   sin . ?θ =  
 
Solution: (a): 2 2( 1) 2 5= − + =v   and 2 22 ( 1) 5= + − =w  
 

(b):   1, 2 2, 1 ( 1)2 2( 1) 4cos
1, 2 2, 1 55 5

θ < − > ⋅ < − > − + − −
= = = =

< − > ⋅ < − > ⋅
v.w

v . w
     

 

(c):  Since  0 θ π≤ ≤ , then 
2

2 4 16 25 16 9 3sin 1 cos 1 1
5 25 25 25 5

θ θ − −⎛ ⎞= + − = − = − = = =⎜ ⎟
⎝ ⎠

 
 

β

( )2 2,1
•

3


