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Serial #: ________       ID _____________ NAME _______________________________________ 
Show all necessary steps for full marks. 
 

Question 1: (5 points) Find the exact value of each real number y if it exists. 
(a):   ( )arctan 3 ?y = − =  

(b):   1cot ( 1) ?y −= − =     

(c):   1 6cos (cos ) ?
5
π− =  

(d):   1 4tan tan ?
3
π− ⎛ ⎞ =⎜ ⎟

⎝ ⎠
 

(e): ( )1sin cot ( 3) ?− − =  

Solution: (a):    ( )arctan 3y = −  

Check that  ( )arctan3 ,D∈ = −∞− ∞  and    , range of arctan
2 2

y π π⎛ ⎞∈ − =⎜ ⎟
⎝ ⎠

 

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

y π
= −   

(b):    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
=        

(c): 1 1 1 16 6 4 4cos (cos ) cos cos cos cos cos (cos )
5 5 5 5 5
π π π π ππ− − − −⎛ ⎞ ⎛ ⎞⎛ ⎞ ⎛ ⎞= − − = − = =⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠ ⎝ ⎠

 

because 4 [0, ] = restricted domain of cosine
5
π π∈  

(d):    1 1 14tan tan tan tan tan tan
3 3 3 3
π π π π− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = =⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠
 

(e):  Let 1cot ( 3)θ −= − . Then cot 3θ = − , where 0 θ π< < .  

⇒  QIIθ ∈ , 3cot 3
1

θ −
= − =     ⇒    3, 1, 10x y r= − = =  

⇒      ( )1 1 10sin cot ( 3) sin
1010

y
r

θ− − = = = =  

 

Question 2: (5 points):   Find the exact value of 

(a):  13 12cos cos
4 13
π −⎡ ⎤⎛ ⎞− −⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦

              (b):  1 4tan 2sin
5

−⎡ ⎤⎛ ⎞−⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
 

Solution   

(a): Let 1 12cos
13

θ − ⎛ ⎞= −⎜ ⎟
⎝ ⎠

. Then 12cos  ,  0
13

θ θ π= − ≤ ≤  

  Quadrant IIθ⇒ ∈  

13 12 3cos cos cos
4 13 4

3 3 2 12 2 5 12 2 5 2 17 2cos cos sin sin
4 4 2 13 2 13 26 26 26

π π θ

π πθ θ

−⎡ ⎤⎛ ⎞ ⎡ ⎤− − = −⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦⎣ ⎦

−
= + = − ⋅ + ⋅ = + =

 

                                     

( 12,5)−

13
θ
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(b): Let 1 4 sin
5

β − ⎛ ⎞= −⎜ ⎟
⎝ ⎠

. Then  

4sin  ,  
5 2 2

π πβ β= − − ≤ ≤      Quadrant IVθ⇒ ∈  

[ ]1
22

42
4 2 tan 24 243tan 2sin tan 2
5 1 tan 9 16 741

3

ββ
β

−

−⎛ ⎞
⎜ ⎟⎡ ⎤ −⎛ ⎞ ⎝ ⎠− = = = = =⎜ ⎟⎢ ⎥ − −⎝ ⎠ −⎣ ⎦ ⎛ ⎞− ⎜ ⎟
⎝ ⎠

 

     

Question 3: (5 points)    Verify the identity sec 1 sec 1 4csc cot
sec 1 sec 1

x x x x
x x
− +

− = −
+ −

 

Solution: 
2 2 2 2

2

2 2 2

2

sec 1 sec 1 (sec 1) (sec 1) sec 2sec 1 (sec 2sec 1)LHS
sec 1 sec 1 (sec 1)(sec 1) sec 1

1
4sec cos 1 coscos4 4 4 4csc cot RHS

sin sintan sin sin
cos

x x x x x x x x
x x x x x

x x xx x x
x xx x x

x

− + − − + − + − + +
= − = =

+ − + − −

−
= = − = − = − = − =

 

     
Question 4: (5 points) (7.2Textbook Example 6): Write the expression 1 1sin(cos tan )x y− −+  in 
terms of x  and y  where 1 1x− ≤ ≤  and  y  is any real number. 

Solution:   
See example 6 page 584. 

 

(3, 4)−

β

5


