
5.3  Answers
A-Level Pure Mathematics : Year 1

Exponentials and Logarithms

Answer 1

2x = 3

ln 2x = 3

x ln 2 = ln 3

x =
 ln 3 
 ln 2 

= 1.585

[ 2 marks ]

Answer 2

      5x = 7        ( a )

ln 5x = ln 7

x ln 5 = ln 7

x =
 ln 7 
 ln 5 

= 1.21

[ 2 marks ]

   52x − 12 ( 5x ) + 35 = 0( b )

( 5x )2 − 12( 5x ) + 35 = 0

z2 − 12z + 35 = 0    z = 5x     by letting

( z − 5 )  ( z − 7 ) = 0

     ∴     z = 5          z = 7Either or

         5x = 5        5x = 7or

           x = 1          ln 5x = ln 7or

                      x = 1.21  (from part(a))

[ 3 marks ]



Answer 3

 25x − 5x + 1 + 4 = 0          ( a )

( 52 )x − 5 1 5x + 4 = 0

( 5x )2 − 5 ( 5x ) + 4 = 0

z2 − 5z + 4 = 0

( z − 4 ) ( z − 1 ) = 0

( 5x − 4 ) ( 5x − 1 ) = 0  ¸
[ 3 marks ]

         5x = 4        5x = 1( b ) Either or

                ln 5x = ln 4            x = 0or

        x ln 5 = ln 4

              x =
 ln 4 
ln 5

                      x = 0.861

[ 2 marks ]

Answer 4

42x + 2 = 8x − 5

( 22 )2x + 2
= ( 23 )x − 5

24x + 4 = 23x − 15

4x + 4 = 3x − 15

x = − 19

[ 3 marks ]

Answer 5

9x = 272 − x

( 32 )x = ( 33 )2 − x

32x = 36 − 3x

2x = 6 − 3x

5x = 6

x =
 6 
 5 

[ 3 marks ]



Answer 6

9x − 3x + 2 +  20 = 0

( 32 )x − 3x 32 + 20 = 0

( 3x )2 − 9 ( 3x ) + 20 = 0

z2 − 9z + 20 = 0    z = 3x     by letting

( z − 4 )  ( z − 5 ) = 0

     ∴     z = 4      z = 5Either or

         3x = 4           3x = 5or

            ln 3x = ln 4        ln 3x = ln 5    

           x ln 3 = ln 4    x ln 3 = ln 5

            x =
 ln 4 
 ln 3 

         x =
 ln 5 
 ln 3 

            x = 1.262            x = 1.465or

[ 5 marks ]

Answer 7

3x × 32x + 1 = 9x

3
3x + 1

= ( 32 )x

33x + 1 = 32x

3x + 1 = 2x

x = − 1
[ 3 marks ]

Answer 8

16x × 84x + 3 = 4x

( 24 )x × ( 23 )4x + 3
= ( 22 )x

24x × 212x + 9 = 22x

216x + 9 = 22x

16x + 9 = 2x

14x = − 9

x = − 
 9 
 14 

[ 3 marks ]



Answer 9

5x =  17

ln 5x = ln 17

x ln 5 = ln 17

x =
 ln 17 
 ln 5 

= 1.76

[ 2 marks ]
Answer 10

    9x − 2 × 3x + 1 + 8 = 0

( 32 )x − 2 3x 31 + 8 = 0

( 3x )2 − 6 ( 3x ) + 8 = 0

z2 − 6z + 8 = 0    z = 3x     by letting

( z − 2 ) ( z − 4 ) = 0

     ∴     z = 2      z = 4Either or

         3x = 2           3x = 4or

            ln 3x = ln 2        ln 3x = ln 4    

           x ln 3 = ln 2    x ln 3 = ln 4

            x =
 ln 2 
 ln 3 

         x =
 ln 4 
 ln 3 

            x = 0.631            x = 1.262or

[ 5 marks ]
Answer 11

    4x − 6 ( 2x ) + 5 = 0

( 22 )x − 6 ( 2x ) + 5 = 0

( 2x )2 − 6 ( 2x ) + 5 = 0

z2 − 6z + 5 = 0    z = 2x     by letting

( z − 1 ) ( z − 5 ) = 0

     ∴     z = 1      z = 5Either or

         2x = 1           2x = 5or

           x = 0   x =
 ln 5 
 ln 2 

            x = 2.322

[ 5 marks ]



Answer 12

  4x = ( 2x )2 = y2( a )

[ 1 mark ]

         8 ( 4x ) − 9 ( 2x ) + 1 = 0( b )

8 y2 − 9y + 1 = 0    using the part (i) suggestion

( 8y − 1 ) ( y − 1 ) = 0

     ∴     y =
 1 
 8 

      y = 1Either or

         2x =
 1 
 8 

           2x = 1or

           x = − 3               x = 0    or

[ 4 marks ]
Answer 13

8x − 2x + 6 = 0

( 23 )x − 2x 26 = 0

( 2x )3 − 64( 2x ) = 0

2 x ( 22x − 64 ) = 0

  2x = 0   Either which has no solutions

 22x = 64    x = 3or which gives

[ 4 marks ]

This document is a part of a Mathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use

In October 2020, Shrewsbury School was voted “Independent School of the Year 2020”
© 2023 Number Wonder

Teachers may obtain detailed worked solutions to the exercises by email from mhh@shrewsbury.org.uk


