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Q1. (4 points): (6.3Textbook Exercise 31): Graph the function 2cos3y x= − over two periods. 
Solution: 
0 3 2

20
3

x

x

π
π

≤ ≤

≤ ≤
 

 
 

      
 
 

Q2. (4 points): (6.4Textbook Exercise 31): Graph 
1 sin 2
2 2

y x π⎛ ⎞= + +⎜ ⎟
⎝ ⎠

 over one period 

Solution: 
30 2 2     0 4 4     4 3     

2 4 4
x x x xπ π ππ π π π π⇒ ⇒ ⇒≤ + ≤ ≤ + ≤ − ≤ ≤ − ≤ ≤  
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Q3. (4 points):  Find the range of 1 3sec 1
2

y xπ⎛ ⎞= − −⎜ ⎟
⎝ ⎠

 

Solution: ( )secy d a bx c= + +  ⇒    ( , ] [ , )Range a d a d= −∞ − + + ∞∪  

( , 3 1] [ 3 1, )
( , 2] [4, )

Range
Range

= −∞ − − + − + ∞

= −∞ − ∞

∪
∪

 

 

Q4. (5 points):  Given  3 tan 2
2

y x π⎛ ⎞= +⎜ ⎟
⎝ ⎠

, where 5 3
4 4

xπ π
− ≤ ≤  

Answer True or False. 

(a)  The graph is decreasing on  0,
2
π⎛ ⎞

⎜ ⎟
⎝ ⎠

. 

(b)  The graph has three vertical asymptotes 
(c)  The graph has one y-intercept. 
(d)  The graph has five vertical asymptotes. 
(e)  The graph has 5 x-intercepts. 
 
Solution: 

2
2 2 2

2 0

0
2

x

x

x

π π π

π
π

− < + <

− < <

− < <

 

 

(a): The graph is decreasing on  0,
2
π⎛ ⎞

⎜ ⎟
⎝ ⎠

. FALSE. 

(b): The graph has three vertical asymptotes. FALSE. 
(c): The graph has one y-intercept. . FALSE. 
(d): The graph has five vertical asymptotes. . FALSE. 
(e): The graph has 5 x-intercepts. TRUE. 
 
Q5. (4 points):(Recitation 6.5and6.6 Q#2)  If x a= , x b=  and x c=  are the vertical asymptotes 

of 
1 31 csc
2 4

y x π⎛ ⎞= − −⎜ ⎟
⎝ ⎠

, in the interval [ ]0,3π  then ?a b c+ + =   

 Solution:     
1 3 1 11 csc 1

32 4 2 sin
4

y x
x

π
π

⎛ ⎞= − − = −⎜ ⎟ ⎛ ⎞⎝ ⎠ −⎜ ⎟
⎝ ⎠

 

Vertical asymptotes are at the values of x when:  
3sin 0
4

x π⎛ ⎞− =⎜ ⎟
⎝ ⎠

 

    ⇒      
3
4

x nπ π− =    OR   
3 3 4
4 4

nx nπ π π+
= + =  
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3 4  ,  where  is an integer.
4

nx nπ+
=  

30      
4

n x π
= =⇒  

71      
4

n x π
= =⇒  

112      
4

n x π
=⇒=             

3 7 11 21
4 4 4 4

a b c π π π π
+ + = + + =  

  

Q6. (5 points): (7.1 Exercise 34): Given 5 csc
2

θ = − , θ  is in quadrant III. Find the remaining five 

trigonometric functions of  θ . 
Solution: 

 
 
Q7. (4 points): (7.2 Recitation 6.5and6.6 Q#1): Simplify the following expression 

( )2sec tan 1
?

sec csc tan csc
θ θ

θ θ θ θ
− +

=
−

 

Solution: 
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( )
( ) ( )

( )
( )
( )

2 2 2 2 2

2

sec tan 1 sec 2sec tan tan 1 sec 2sec tan sec
sec csc tan csc csc sec tan csc sec tan

1
2sec sec tan2sec 2sec tan sincos2 2 2 tan1csc sec tan csc sec tan cos

sin

θ θ θ θ θ θ θ θ θ θ
θ θ θ θ θ θ θ θ θ θ

θ θ θθ θ θ θθ θ
θ θ θ θ θ θ θ

θ

− + − + + − +
= =

− − −

−−
= = = = =

− −

 

 

Q8. (4 points): (7.3 Recitation 6.5and6.6 Q#1):   

13 21 tan tan
9 9 ?13 2tan tan

9 9

π π

π π

−
=

+
 

Solution: 
13 2tan tan 1 1 1 1 1 39 9

13 2 15 513 2 331 tan tan tan tan tantan
9 9 9 3 39 9

π π

π π π π ππ π

+
= = = = = − = −

⎛ ⎞− −+⎜ ⎟
⎝ ⎠

 

 

Q9. (4 points): (7.4 Exercise 63):  Find tan
2
θ , given 7 tan

3
θ = , with 180 270θ° < < ° . 

Solution:  

 
  
Q10. (4 points): (7.5 Exercise 13-36): Find the exact value of each real number y if it exists. 
(a):   ( )arctan 3y = −  

(b):   1csc ( 2)y −= −  
(c):   1sec ( 2)y −= −     
(d):   1cot ( 1)y −= −     
Solution: 
 (a):    ( )arctan 3y = −  
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Check that  ( )arctan3 ,D∈ = −∞− ∞  and    , range of arctan
2 2

y π π⎛ ⎞∈ − =⎜ ⎟
⎝ ⎠

 

( )arctan 3y = −   ⇒    tan 3y = −   ⇒    
3

y π
= −  

(b):    1csc ( 2)y −= −  

Check that  1csc ( , 1] [2 1, )D −∈ = −− ∞ − ∞∪   and ,0 0, range of arccsc
2 2

y π π⎡ ⎞ ⎛ ⎤∈ − ∪ =⎟ ⎜⎢ ⎥⎣ ⎠ ⎝ ⎦
 

csc 2y = −    ⇒    
4

y π
= −  because we know that csc 2

4
π⎛ ⎞− = −⎜ ⎟

⎝ ⎠
 

 
(c):    1sec ( 2)y −= −  

Check that  1sec ( , 1] [2 1, )D −∈ = −− ∞ − ∞∪  and , ,
2 2

oy π π π⎡ ⎞ ⎛ ⎤∈ ∪⎟ ⎜⎢ ⎥⎣ ⎠ ⎝ ⎦
 

 ⇒    sec 2y = −   ⇒  
3
4

y π
=   because   ( )sec 135 2° = −  and  

3 , ,
4 2 2

oyπ π π π⎡ ⎞ ⎛ ⎤= ∈ ∪⎟ ⎜⎢ ⎥⎣ ⎠ ⎝ ⎦
 

  
(d):    1cot ( 1)y −= −  

Check that  1( , ) domain of c1 ot−∈ − =− ∞ ∞  and ( ) 10, Range of coty π −∈ =  
1cot ( 1)y −= −  ⇒    ( )1cot cot cot ( 1) 1y −= − = −   

⇒     cot 1y = −    ⇒     
3
4

y π
=   because we know that 

3cot 1
4
π⎛ ⎞ = −⎜ ⎟

⎝ ⎠
and 

( )1
-1

cot
3  range of cot 0,
4

Ry π π−= ∈ = =     

Q11. (6 points): (7.6 Exercise 81):  Solve cos2 cos 0x x+ =  over the interval  [0,2 )π . 
Solution: 
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Q12. (6 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= − = = + − = − = =  

cos
2 3

cos cos sin sin
2 3 3

1 4 3 3
2 2 5 2 5

4 3 3
5

x

x

x

x

π θ

π πθ θ

⎛ ⎞= −⎜ ⎟
⎝ ⎠

= +

−⎛ ⎞ ⎛ ⎞= +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

−
=

 

4 3 3
5

SS
⎧ ⎫−⎪ ⎪= ⎨ ⎬
⎪ ⎪⎩ ⎭

 

Q13. (6 points): Given the vectors 2 3 2,
3 3

u =
G

 and 1 3,
5 5

v = −
G

 

(a):  Find a unit vector in the direction of uG . 
(b):  Find u v⋅G G  
(c):  Find the angle between uG and vG . 
 
Solution   

2 3 2 2 2 4, 3,1 3 1
3 3 3 3 3

u = = = + =
G

 

(a):   A unit vector in the direction of uG  is equal to 1 3 2 3 2 3 1, ,
4 3 3 2 2

 uu ==GG  

(b):  2 3 2 1 3 2 3 2 3, , 0
3 3 5 5 15 15

u v⋅ ⋅ − = − + ==G G
    

(c):     cos 0      
2

u v
u v

πα α⋅
= ⇒= =

⋅

G G
G G  

 


