
 

Logarithms & Equations 
 
Solutions 
 

Rational Exponents  

Logarithms  

Equations 

 
 
Rational Exponents  

Q1) a) 8
1

3 = √8
3

= 2   

        b) 121
1

2 = √121 = 11               

        c) 25−
1

2 =
1

25
1
2

=
1

√25
=

1

5
           

        d) 9
3

2 = (√9)3 = 33 = 27        

e) 16
3

4 = (√16
4

)3 = 23 = 8       

f) 27
2

3 = (√27
3

)2 = 32 = 9      

g) 32
1

5 = √32
5

= 2           

h) 8−
5

3 =
1

8
5
3

=
1

( √83 )5
=

1

32

    

                             

Logarithms   

Q1) a) log2 128 = 7  

        b) log5 125 = 3 

       c) log3 27 = 3 

       d) log4 64 = 3 

       e) log4 𝑝 = 𝑡 

       f) log𝑔 𝑓 = ℎ 

 

Q2) a) 23 = 8 

        b) 35 = 243 

        c) 5𝑦 = 4 

        d) 42 = 16 

       e) 𝑥0 = 1 

       f) 54 = 625 

 

Q3) a) log2 8 + 3 log2 4 − log2 16 

             =  3 + (3 𝑥 2) − 4 

             = 5 

        b) log5 25 + 3 log2 √2
3

 

             = log5 25 + log2 2 

             = 2 + 1 = 3 

        

       c) 3 log10 5 + log10 8 

            =  log10 53 + log10 8 

            =  log10 125 + log10 8 

            =  log10 1000 

            = 3 

   



 

 

         d) log4 36 − 2 log4 12 

              = log4 36 − log4 122 

              = log4 36 − log4 144 

              = log4(
36

144
) 

              = log4(
1

4
) = −1 

    

Q4) a) log2 32 = 𝑥   

             𝑥 = 5 

 

         

   b) log4 64 =
𝑥

2
    

        
𝑥

2
= 4 

        𝑥 = 8 

        

        c) log𝑎 𝑥 − log𝑎 7 = log𝑎 4 

             log𝑎 𝑥 = log𝑎 4 + log𝑎 7 

             log𝑎 𝑥 = log𝑎 28 

      𝑥 = 28 

 

        

   d) log𝑎 18 − log𝑎(𝑥 − 1) = log𝑎 9 

        log𝑎(𝑥 − 1) = log𝑎 18 − log𝑎 9 

        log𝑎(𝑥 − 1) = log𝑎 2 

        𝑥 − 1 = 2 

        𝑥 = 3 

        e) log3(𝑥 − 1) + log8 64 = 2 

             log3(𝑥 − 1) + 2 = 2 

             log3(𝑥 − 1) = 0 

             30 = 𝑥 − 1 

             1 = 𝑥 − 1,  

             𝑥 = 2 

 

 

 

   f) 2 log2(𝑥 + 1) − log2 2𝑥 = 1 

      𝑙𝑜𝑔2(𝑥 + 1)2 − 𝑙𝑜𝑔2 2𝑥 = 1 

      𝑙𝑜𝑔2
(𝑥+1)2

2𝑥
= 1 

      21 =
(𝑥+1)2

2𝑥
 

      4𝑥 = (𝑥 + 1)2 

      4𝑥 = 𝑥2 + 2𝑥 + 1 

      𝑥2 − 2𝑥 + 1 = 0 

      (𝑥 − 1)(𝑥 − 1) = 0, 𝑥 = 1 

           

 

 



 

Equations 

Q1) a) 
𝑥 + 1

4
= 5 

             𝑥 + 1 = 20 

             𝑥 = 19 

 

       b) 
𝑥

2
−

𝑥

3
= 4 

            
3𝑥

6
−

2𝑥

6
= 4 

            
3𝑥 − 2𝑥

6
= 4 

            𝑥 = 24 

 

        c) 
4𝑥

5
−

𝑥

2
= 3 

             
8𝑥

10
−

5𝑥

10
= 3 

             
8𝑥 − 5𝑥 

10
= 3 

             3𝑥 = 30 

             𝑥 = 10 

 

       

       d) 
2

𝑥
+

1

3
= 5 

            Multiply by 3𝑥  

            6 + 𝑥 = 15𝑥 

            6 = 14𝑥 

            𝑥 =
14

6
 

            𝑥 =
7

3
 

      

        e) 2𝑥 −
(3𝑥 − 1)

2
= 4 

             Multiply by 2 

             4𝑥 − (3𝑥 − 1) = 8 

             4𝑥 − 3𝑥 + 1 = 8 

             𝑥 = 7 

 

       f) 
𝑎 − 1

2
=

𝑎 + 1

4
 

           Multiply by 4 

           2(𝑎 − 1) = 𝑎 + 1 

           2𝑎 − 2 = 𝑎 + 1 

           𝑎 = 3 

Q2) a) 6√𝑥 = 12 

            √𝑥 = 2 

             𝑥 = 2 

 

       b) √𝑥 + 5 = 4 

            𝑥 + 5 = 16 

            𝑥 = 11 

        

        c) 
√𝑥 − 3

4
= 1 

            √𝑥 − 3 = 4 

            𝑥 − 3 = 16 

            𝑥 = 19 

 

       d) 
10

√𝑥
= 5 

           10 = 5√𝑥 

          √𝑥 = 2 

            𝑥 = 4 

 



 

        e) 7 √5𝑥 − 3
3

= 21 

            √5𝑥 − 3
3

= 3 

             5𝑥 − 3 = 27 

             5𝑥 = 30 

             𝑥 = 6 

 

        f) 
2

√𝑥 + 34 = 6 

            2 = 6 √𝑥 + 3
4

 

            √𝑥 + 3
4

=
1

3
 

            𝑥 + 3 =
1

81
 

            𝑥 =
−242

81
 

 

Q3) a) 𝑥 + 𝑦 = 11 

             𝑥 = 11 − 𝑦 

             Substitute into 𝑥𝑦 = 30  

             (11 − 𝑦)𝑦 = 30 

              𝑦2 − 11𝑦 + 30 = 0 

             (𝑦 − 5)(𝑦 − 6) = 0 

             𝑦 = 5, 𝑦 = 6 

             11𝑦 − 𝑦2 = 30 

             When 𝑦 = 5, 𝑥 = 6 

             When 𝑦 = 6, 𝑥 = 5 

     b) 𝑦 = 3𝑥  

          Substitute into 2𝑦2 − 𝑥𝑦 = 15    

          2(3𝑥)2 − 𝑥(3𝑥) = 15 

          18𝑥2 − 3𝑥2 − 15 = 0 

          15𝑥2 − 15 = 0 

           𝑥2 − 1 = 0 

          (𝑥 − 1)(𝑥 + 1) = 0 

           𝑥 = 1, 𝑥 = −1 

          When 𝑥 = −1, 𝑦 = −3 

          When 𝑥 = 1, 𝑦 = 3 

 

     

       c) 3𝑥 + 𝑦 = 8 

            𝑦 = 8 − 3𝑥 

            Substitute into 3𝑥2 + 𝑦2 = 28 

            3𝑥2 + (8 − 3𝑥)2 = 28 

            3𝑥2 + 64 − 48𝑥 + 9𝑥2 = 28 

            12𝑥2 − 48𝑥 + 36 = 0 

            𝑥2 − 4𝑥 + 3 = 0 

            (𝑥 − 3)(𝑥 − 1) = 0 

            𝑥 = 1, 𝑥 = 3 

            When 𝑥 = 1, 𝑦 = 5 

            When 𝑥 = 3, 𝑦 = −1  

     d) 𝑥2 + 𝑦 = 8 

          𝑦 = 8 − 𝑥2 

          Substitute into 3𝑥 + 2𝑦 = 7 

          3𝑥 + 2(8 − 𝑥2) = 7 

          3𝑥 + 16 − 2𝑥2 = 7 

          2𝑥2 − 3𝑥 − 9 = 0 

          (2𝑥 + 3)(𝑥 − 3) = 0 

          𝑥 = 3, 𝑥 = −
3

2
 

          When 𝑥 = 3, 𝑦 = −1 

          When 𝑥 = −
3

2
, 𝑦 =

23

4
 

 

 


