
Pre-Calculus 12        Name:_________________________________ 
Ch. 9 Review Solutions  
 

A.  Solve for 0 x 2≤ < π :   A1. 
1tanx
3

= −     A2. 
2secx
3

=   

           x = 5 11,
6 6
π π      x = 11,

6 6
π π  

 
 
B.  Solve for 0 x 2≤ < π :   B1. 2sin x 3sinx 4 0− − =    B2.  22cos x cosx 1+ =   
          (s 4)(s 1)− + = 0                  22cos x cosx 1+ − = 0 
         → sin x = 4, sin x = −1   (2c 1)(c 1)− + = 0 

             (reject)         x = 3
2
π    → cos x = 1

2
 , cos x = −1 

                x = 5, ,
3 3
π π

π  

 

C.  Solve for 0 x 2≤ < π :   C1. 3sin3x
2

=     C2. 
1cos2x
2

= −   

    HC by 1
3

    HC by 1
2

  

    3 cycles = 6 solutions   2 cycles = 4 solutions 
      

     x = 1 2 1,
3 3 3 3
π π   
   
   

, …          x = 3 1 5 1,
4 2 4 2
π π   
   
   

, … 

     x = 2,
9 9
π π           x = 3 5,

8 8
π π   

     x = 7 8,
9 9
π π            x = 11 13,

8 8
π π   

     x = 13 14,
9 9
π π  

 

D1.  Verify the identity cotx 1
cscxcosx

=   for 
6
π

θ =  .   
cot

6 1
csc cos

6 6

π

=
π π

 

         

3
1 1

2 3
1 2

=
  
  

  

  → 3 1
3
=   →  1 = 1 

 



E1.  Determine the non-permissible values for the identity sinx cosxcotx cscx+ =  . 
 

    cosx 1sinx cosx
sinx sinx

+ =  →  
sinx 0

x 0, ,...
x n (n )

≠
∴ ≠ π
≠ π ∉

  

 
 

F1.  Prove the identity: cotx 1
cscxcosx

=   F2.  Prove the identity: 2cscxsecx sec x
cotx

=  

       LS         RS            LS         RS 

             cotx
cscxcosx

        1      cscxsecx
cotx

 2sec x   

        = 

cosx
sinx

1 cosx
sinx

            = 

1 1
sinx cosx

cosx
sinx

 
 
        = 2

1
cos x

 

        = cosx sinx
sinx cosx

 
 
 

       = 1 sinx
sinxcosx cosx

 
 
 

 

        = 1        = 2

1
cos x

  

       LS = RS           LS = RS 
 
 
 

F3.  Prove the identity: 
2 2csc x cot x secx
cosx
−

=    F4.  Prove the identity: sinx cosxcotx cscx+ =  

         LS   RS                LS  RS 
2 2csc x cot x
cosx
−

        secx                 sinx cosxcotx+  cscx   

        = 

2

2 2

1 cos x
sin x sin x

cosx

−
       = 1

cosx
            = cosxsinx cosx

sinx
+         = 1

sinx
 

        = 

2

2

1 cos x
sin x
cosx

−

                          = 
2 2sin x cos x

sinx sinx
+  

        = 

2

2

sin x
sin x
cosx

               = 
2 2sin x cos x

sinx
+  

        = 1
cosx

              = 1
sinx

 

           LS = RS                LS = RS 
 
 



G.  Solve for 0 x 2≤ < π :    G1.  2cos x 3sinx 3 0+ − =    G2. 22cosx 1 sin x 3+ − =   

          

2

2

1 sin x 3sinx 3 0

0 sin x 3sinx 2
0 (sinx 2)(sinx 1)

sinx 2,sinx 1

− + − =

= − +
= − −

→ = =

      

2

2

2cosx cos x 3

cos x 2cosx 3 0
(cosx 3)(cosx 1) 0

cosx 3,cosx 1

+ =

+ − =
+ − =

→ = − =

 

               x = 
2
π                x = 0 

 
H.  Write as a single trigonometric function in simplest form.  Evaluate if possible. 

 H1. cos cos sin sin
2 3 2 3
π π π π

−    H2. 22cos 2x 1−   

 = 3 2cos cos
2 3 6 6
π π π π   + = +   

   
     = cos2(2x)   

  = 5 3cos
6 2
π −  = 

 
      = cos4x  

 

I.  Angle α is in standard position with its terminal arm in quadrant II and 5sin
13

α = .  Angle β is in standard 

position with its terminal arm in quadrant I and 3cos
4

β = .   Determine the exact value of:  

 

           
2 2 2a 5 13

a 12
+ =
=

      
2 2 23 b 4

b 7

+ =

=
 

 
 I1.  cos( )α −β     I2. sin2β     I3. cos2α   

 

cos cos sin sin

12 3 5 7
13 4 13 4

36 5 7
52

= α β+ α β

 −    = +            

− +
=

   

2sin cos

7 32
4 4

6 7 3 7
16 8

= β β

  =      

= =

   

2 2

2 2

cos sin

12 5
13 13

144 25 119
169 169

= α − α

−   = −   
   

−
= =

  

 

J1.  Determine the exact value of 7sin
12
π  by evaluating sin

3 4
π π + 

 
 . 

 

sin cos cos sin
3 4 3 4
3 1 1 1

2 22 2

3 1
2 2

π π π π
= +

     = +             
+

=

  

 

5 
13 

3 

4 
α β 



J2. Prove that sin( ) sinπ−θ = θ . 
                    LS   RS 

 

sin cos cos sin
0 cos ( 1)sin
0 sin
sin

π θ − π θ
= θ − − θ
= + θ
= θ



   sin θ 

          LS = RS 
 
 
 
F5. Prove the identity: csc2x cot2x tanx− =             LS   RS 

              
2

2

2

csc2x cot2x
1 cos2x

sin2x sin2x
1 cos2x

sin2x
1 (1 2sin x)

2sinxcosx
1 1 2sin x

2sinxcosx
2sin x

2sinxcosx
sinx
cosx

−

= −

−
=

− −
=

− +
=

=

=

      
tanx

sinx
cosx

=
  

                LS = RS 
 
 
G3.  Solve cos2x sinx 1+ =   for 0 x 2≤ < π .   
 

 

2

2

1 2sin x sinx 1

0 2sin x sinx
0 sinx(2sinx 1)

1sinx 0,sinx
2

− + =

= −
= −

→ = =

 

 

   5x 0, , ,
6 6
π π

= π   


