
  
 

 

 

Topic 14 

Exponentials and Logarithms 

 
Bronze, Silver, Gold and 

 Platinum Worksheets  

for AS Level Mathematics



  
 

 

Teacher Notes 
These Bronze, Silver and Gold worksheets are designed to be used either straight after the content 

has been taught or as part of a skills gap analysis, especially as students move into year 13. 

They are drawn from the latest specification questions and legacy questions. The papers are 

between 25 and 35 marks. 

The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson 

Edexcel AS and A Level Mathematics: Pure Mathematics Year 1/AS’ textbook.  

Non-Calculator Questions 
The new specification allows calculators to be used in all papers. We have, however, put these 

questions together with the intention that students can complete them without a calculator. It’s 

important for pupils to be able to maintain their non-calculator skills, especially on topics such as 

surds or indices, to support question that use the keywords “show that” or “prove”. If you wish to 

ease the difficulty slightly then you can, of course, allow students to attempt them with the support 

of a calculator. 

Quick Links   
(Press Ctrl, as you click with your mouse to follow these links) 

• Bronze Questions 

• Bronze Mark Scheme 

• Silver Questions 

• Silver Mark Scheme 

• Gold Questions 

• Gold Mark Scheme 

The Platinum Questions below are taken from the Advanced Extension Award. You can use these in 

class as high level problem solving questions, either with individual students or as group problem 

solving exercises. On the Advanced Extension Award students, typically, need to get around 50% to 

get a Merit and around 70% to get a distinction. 

• Platinum Questions 

• Platinum Mark Schemes 

Extension and Enrichment 
If you have students that have enjoyed the challenge of the Gold questions, then they should have a 

go at the more challenging question from our Advanced Extension Award (AEA) papers. The 

Mathematics AEA is a single, 3 hour non-calculator paper, taken at the end of year 13. It helps 

students to develop high level problem solving and proof skills. It is entirely based on the content of 

the A Level Mathematics Course. No extra material needs to be covered to take the AEA in 

Mathematics. A second important difference is that marks are awarded for the clarity and quality of 

their solution. Developing this key skill, alongside the extra problem-solving experience, can pay 

dividends in the way they approach A Level Mathematics and Further Mathematics problems. 

More information about the Advanced Extension Award can be found here on the Pearson Edexcel 

Website, or here on the Maths Emporium

https://qualifications.pearson.com/en/qualifications/edexcel-a-levels/advanced-extension-award-mathematics-2018.html
https://www.mathsemporium.com/category/advanced-extension-award-mathematics/


 
 

 

Bronze Questions         

Calculators may not be used 

The total mark for this section is 25 

 

Q1 

  

Find the exact solution to the equation 

ln x + ln 3 = ln 6, 

(Total for Question 1 is 2 marks) 

__________________________________________________________________________ 

 

Q2 

  

Sketch the graph of 

3 ,xy x=    

showing the coordinates of any points at which the graph crosses the axes. 

 

 

(Total for Question 2 is 2 marks) 

__________________________________________________________________________ 

 

Q3 

  

Find the value of x for which 

log3(x − 2) = −1. 

 

(Total for Question 2 is 2 marks) 

__________________________________________________________________________ 

 

Q4 

  

Find the exact solutions, in their simplest form, to the equations 

(a)   e3x−9 = 8 

(3) 

(b)   ln(2y + 5) = 2 + ln(4 − y) 

(4) 

  

(Total for Question 4 is 7 marks) 

__________________________________________________________________________ 



 
 

 

 Q5 

 

Given that 

2log2 (x + 15) − log2x = 6 

(a)  Show that 

x2 − 34x + 225 = 0 

(5) 

(b)  Hence, or otherwise, solve the equation 

2log2(x + 15) − log2x = 6 

(2) 

 

(Total for Question 5 is 7 marks) 

__________________________________________________________________________ 

 

Q6 

  

Water is being heated in an electric kettle. The temperature, θ °C, of the water t seconds  

after the kettle is switched on, is modelled by the equation 

 120 100e , 0t t T −= − „ „  

 

(a)   State the value of θ when t = 0 

(1) 

Given that the temperature of the water in the kettle is 70°C when t = 40, 

(b)   find the exact value of λ, giving your answer in the form  
ln a

b
 , where a and b are  

       integers. 

(4) 

  

(Total for Question 6 is 5 marks) 

__________________________________________________________________________ 

 

 

 

 

 

 

 



 
 

 

Bronze Mark Scheme 

 

Q1. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

  



 
 

 

Q2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

Q3. 

  

 

 

 

 

 

 

 

 

 

 



 
 

 

Q4. 

  

 



 
 

 

Q5. 

 

 

 

 

 

 



 
 

 

Q6. 

  

 

  



 
 

 

Silver Questions         

Calculators may not be used 

The total mark for this section is 28 

 

Q1 

  

Find the exact solutions, in their simplest form, to the equations 

(a) 2 ln (2x + 1) − 10 = 0 

(2) 

(b) 3xe4x = e7 

(4) 

 

(Total for Question 1 is 6 marks) 

__________________________________________________________________________ 

 

Q2 

  

A student was asked to give the exact solution to the equation 

22x+4 – 9(2x) = 0 

The student's attempt is shown below: 

22x+4 – 9(2x) = 0  

22x + 24 – 9(2x) = 0  

Let   2x = y 

y2 – 9y + 8 = 0  

(y – 8)(y – 1) = 0  

y = 8  or  y = 1  

So x = 3 or x = 0 

 

(a)   Identify the two errors made by the student. 

(2) 

(b)   Find the exact solution to the equation. 

(2) 

  

(Total for Question 2 is 4 marks) 

__________________________________________________________________________ 

 

 



 
 

 

Q3 

 

(a)   Given that 

3 32log ( 5) log (2 13) 1x x− − − =   

       

 show that  x2 − 16x + 64 = 0. 

(5) 

 

(b)   Hence, or otherwise, solve  3 32log ( 5) log (2 13) 1x x− − − =   

 

(2) 

 

(Total for Question 1 is 7 marks) 

__________________________________________________________________________ 

 

Q4 

  

Given that a and b are positive constants, solve the simultaneous equations 

a = 3b, 

log3a + log3b = 2. 

Give your answers as exact numbers. 

(Total for Question 2 is 6 marks) 

__________________________________________________________________________ 

 

Q5 

  

The mass, m grams, of a leaf t days after it has been picked from a tree is given by 

m = pe−kt 

where k and p are positive constants. 

When the leaf is picked from the tree, its mass is 7.5 grams and 4 days later its mass is 2.5 

grams. 

 

(a)  Write down the value of p. 

(1) 

(b)  Show that  
1

ln 3
4

k =    

(4) 

 

(Total for Question 5 is 5 marks) 



 
 

 

__________________________________________________________________________ 

Silver Mark Scheme 

 

Q1. 

  

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

Q2. 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Q3. 

 

 

 
 

 



 
 

 

Q4.

 



 
 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

Q5 

 

  

 



 
 

 

Gold Questions         

Calculators may not be used 

The total mark for this section is 30 

 

Q1 

 

(a) Find the positive value of x such that 

log x 64 = 2 

(2) 

(b) Solve for x 

log2 (11 − 6x) = 2 log2 (x − 1) + 3 

(6) 

  

(Total for Question 1 is 8 marks) 

__________________________________________________________________________ 

 

Q2 

  

Find algebraically the exact solutions to the equation 2x e3x+1 = 10 

 

Give your answer to (b) in the form  
ln

ln

a b

c d

+

+
 where a, b, c and d are integers. 

 

(Total for Question 2 is 5 marks) 

__________________________________________________________________________ 

 

Q3 

  

(i) 

2log(x + a) = log(16a6), where a is a positive constant 

Find x in terms of a, giving your answer in its simplest form. 

(3) 

(ii) 

log3(9y + b) − log3(2y − b) = 2, where b is a positive constant 

Find y in terms of b, giving your answer in its simplest form. 

(4) 

  

(Total for Question 3 is 7 marks) 

__________________________________________________________________________ 

  



 
 

 

Q4 

 

(a)   Find the value of y such that 

log2y = −3 

(2) 

(b)   Find the values of x such that 

2 2
2

2

log 32 log 16
log

log
x

x

+
=   

(5) 

 

(Total for Question 4 is 7 marks) 

__________________________________________________________________________ 

 

Q5 

 

Rabbits were introduced onto an island. The number of rabbits, P, t years after they were 

 introduced is modelled by the equation 

1

580e , , 0
t

P t t=  …   

(a)   Write down the number of rabbits that were introduced to the island. 

(1) 

(b)   Find the number of years it would take for the number of rabbits to first exceed 

 1000. 

(2) 

 

(Total for Question 5 is 3 marks) 

__________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

Gold Mark Scheme 

 

Q1. 



 
 

 

Q2. 



 
 

 

 

  



 
 

 

 Q3. 



 
 

 

Q4.  

 

 



 
 

 

Q5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 Platinum Questions         

Calculators may not be used 

The total mark for this section is 25 

 

1 (a)  Solve the equation 

(3x + 16) = 3 + (x + 1) 

(5) 

(b)  Solve the equation 

log3 (x − 7) − 2
1

log3 x = 1 − log3 2 

(7) 

(Total for Question 1 is 12 marks) 

__________________________________________________________________________ 

 

 

2 (a) Given that x > 0, y > 0, x ≠ 1 and n > 0, show that 

 

log logx

n
nx

y y=  

(2) 

(b) Solve the following, leaving your answers in the form 2p, where p is a rational number. 

 

(i) 
2 3 4

2 4 8 16log log log log 5u u u u+ + + =  

 

(ii) 2 4 8 16log log log log 5v v v v+ + + =  

 

(iii) 2 8
4

2

3log 64
log 5

log
w

w
+ =  

(9) 

(Total for Question 2 is 11 marks) 

__________________________________________________________________________ 

  



 
 

 

Platinum Mark Scheme 

Q. Scheme Marks Notes 

1(a) 

 

 

 

 

 

 

 

(b) 

3 16 9 1 6 1x x x+ = + + + +  

    3 3 1x x+ = +                                (o.e.) 

 
29 6 9( 1)x x x+ + = +          or  1y x= + → 3TQ in 

y 
2 3 0x x− =                          or   ( )( )2 1 0y y− − =  

          x = 0 or 3 

 
1

3 32
log logx x=  

3log ( 7)x − −
3 3

7
log log

x
x

x

−
=  

So     2 14 3x x− =                (o.e. all x terms on 

same line) 

( )

( )( )

2

2 3 14 0

2 7 2 0

x x

x x

− − =

− + =

 

                        
7

 or 2
2

x = −  

                            
49

4
x =  

M1 

 

A1 

 

M1 

A1 

B1  (5) 

 

B1 

 

M1 

 

 

M1A1 

 

M1 

 

 

 

A1 

 

A1 (7) 

 

[12] 

Initial squaring -

both sides 

 

Correct collecting 

of terms 

 

2nd squaring 

o.e. 

Both values 

(S+ for checking 

values) 

 

For use of  nlogx 

rule 

 

For reducing xs to 

a single log 

 

M1 for getting out 

of logs 

A1 for correct 

equation 

 

Attempt to solve 

suitable 3TQ in x 

or x  

 

Either solution for  

x or x.  Must be 

rational a/b 

 

49/4 oe only 

(S+ for clear 

reason for 

rejecting  x = 4) 

 

  



 
 

 

 

 

Qu Scheme Mark 

2(a) log   ...k n

x y k x y y=  =  = or log ..n n

x y nk y=  = or base change M1 

 ( ) ( )  therefore log logn

n k
n k nk n n

xx
y x x x y k y= = = = =     (*) A1cso 

  (2) 

(b)(i) LHS = 24log u  M1 

                             
5
45

2 4
log    so   2u u = =  A1 

  (2) 

(ii) 4
34 2

16 16 16 16log log log logv v v v+ + +  or 
11 1
32 4

2 2 2 2log log log logv v v v+ + +  M1 

                                       = 
25
3

16log v                                             = 
25
12

2log v  
M1 

                                                                                   so   
60 12
25 52 2v = =      A1 

  (3) 

(iii) LHS = 
2

2

3 2
log

log
w

w


+  M1 

 Sub 
2

2log   gives  5 6 0  or   ( 3)( 2) 0t w t t t t= − + = − − =  M1 

 2 3

2 2log 2 2   and   log 3 2w w w w=  = =  =      (accept 4 and 8 ) A1,A1 

  (4) 

  (11) 


