
  
 

 

 

Topic 1: Algebraic Methods 
 

Bronze, Silver and Gold 
Worksheets for  

A 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 A Level Mathematics: Pure Mathematics Year 2’ 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 

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        

Non-calculator  

The total mark for this section is 25  

Q1 
 

(a) Simplify fully 
2

2

3 4
2 5 3
x x
x x
+ −
− +

.    

(3) 

(b) Write 4 3
2 2x x
+

+ −
 as a single fraction in its simplest form. 

(3) 
 

(Total for Question 1 is 6 marks) 
__________________________________________________________________________ 

Q2 
  
Express 

 
as a single fraction in its simplest form. 

(4) 
 

(Total for Question 2 is 4 marks) 
__________________________________________________________________________ 

 
Q3 
  

f(x) = 3x3 − 5x2 − 16x + 12. 
     Given that (x + 2) is a factor of f(x), 
     Factorise f(x) completely. 

(4) 
 

 (Total for Question 3 is 4 marks) 
__________________________________________________________________________ 

  
 
 
  



 

 

Q4 
  

f(x) = 4x3 – 12x2 + 2x – 6 
    Hence show that 3 is the only real root of the equation f(x) = 0 

(4) 
 

  (Total for Question 4 is 4 marks) 
__________________________________________________________________________ 

Q5 

Express 
( )( )

5
1 3 2x x− +

 in partial fractions. 

(3) 
 

  (Total for Question 5 is 3 marks) 
__________________________________________________________________________ 

 
  

 Q6 
 
           Prove that for all n ∈ ℕ, n2 + 2 is not divisible by 4. 

(4) 

 
(Total for Question 6 is 4 marks) 

__________________________________________________________________________ 

End of Questions 
 

  



 

 

Bronze Mark Scheme 
Q1 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

Q2 
 

 
 
 
 
 



 

 

 
Q3 
 

 
  
 
Q4  

 
 Q5  

 
 
  



 

 

Q6 
General points for marking question 6: 

• Students who just try random numbers are not going to score any marks. 
• Students can mix and match methods. Eg you may see odd numbers via logic and 

even via algebra 
• Students who state 24 2m + cannot be divided by (instead of is not divisible by) 

cannot be awarded credit for the accuracy/explanation marks, unless they state 
correctly that 24 2m + cannot be divided by 4 to give an integer. 

• Students who write 2 21 12 4
4 2

n k k n+ = ⇒ = +  which is not a whole number gains no 

credit unless they then start to look at odd and even numbers for instance 
• Proofs via induction usually tend to go nowhere unless they proceed as in the main 

scheme 
• Watch for unusual methods that are worthy of credit (See below)  
• If the final conclusion is n∈R  then the final mark is withheld.  n +∈Z is correct 

Watch for methods that may not be in the scheme that you feel may deserve credit. 

If you are uncertain of a method please refer these up to your team leader. 

Eg 1. Solving by modulo arithmetic. 

All n∈N   mod 4 0 1 2 3 

All 2n ∈N   mod 4 0 1 0 1 

All 2 2n + ∈N   mod 4 2 3 2 3 

Hence for all n , 2 2n + is not divisible by 4. 

 

Q6 Scheme Marks AOs 

 
Notes: Note that M0 A0 M1 A1 and M0 A0 M1 A0 are not possible due to the way the 
scheme is set up  
M1: Awarded for setting up the proof for either the even or odd numbers.  
A1: Concludes correctly with a reason why 2 2n + cannot be divisible by 4 for either n odd or 
even.  
dM1:  Awarded for setting up the proof for both even and odd numbers 
A1:  Fully correct proof with valid explanation and conclusion for all n 
 

Example of an algebraic proof 

For 2 22 , 2 4 2n m n m= + = +   M1 2.1 



 

 

Concludes that this number is not divisible by 4 (as the explanation is 
trivial)  A1 1.1b 

For ( )222 1, 2 2 1 2 ...n m n m= + + = + + =                      FYI 

( )24 4 3m m+ +  
dM1 2.1 

Correct working and concludes that this is a number in the 4 times table 
add 3 so cannot be divisible by 4 or writes ( )24 3m m+ +  ..........AND 

states ......hence true for all  

A1* 2.4 

 (4)  

 
Example of a very similar algebraic proof 

For 
2

24 2 12 , 4 2
mn m m+

= = +   M1 2.1 

Concludes that this is not divisible by 4 due to the 1
2

   

                          (A suitable reason is required)  
A1 1.1b 

For 
2 2

22 4 4 3 32 1, 4 4 4
n m mn m m m+ + +

= + = = + +  dM1 2.1 

Concludes that this is not divisible by 4 due to the 3
4

                                       

...AND states ......     hence for all ,n  2 2n +  is not divisible by 4 
A1* 2.4 

 (4)  

 
 
Example of a proof via logic 
 

When n is odd,  ''odd odd'' = odd  M1 2.1 

so 2 2n +  is odd , so (when n is odd) 2 2n +  cannot be divisible by 4 A1 1.1b 

When n is even, it is a multiple of 2, so ''even even'' is a multiple of 4  dM1 2.1 

Concludes that when n is even 2 2n +  cannot be divisible by 4 because 2n
is divisible by 4…..AND STATES ……..trues for all .n  

A1* 2.4 

 (4)  

 
Example of proof via contradiction 
 
Sets up the contradiction  

                        ‘Assume that 2 2n + is divisible by 4 2 2 4n k⇒ + = ’ 
M1 2.1 



 

 

                                       2 4 2 2(2 1)n k k⇒ = − = −  and concludes even 

 Note that the M mark (for setting up the contradiction must have been 
awarded)    

A1 1.1b 

 States that 2n  is even, then n is even and hence 2n is a multiple of 4 dM1 2.1 

Explains that if 2n is a multiple of 4  
                then 2 2n + cannot be a multiple of 4 and hence divisible by 4  
 Hence there is a contradiction and concludes  
                                           Hence true for all .n   

A1* 2.4 

 (4)  

 
A similar proof exists via contradiction where  
A1: 2 2(2 1) 2 2 1n k n k= − ⇒ = × −       
dM1: States that 2 1k −  is odd, so does not have a factor of 2, meaning that n is irrational 
 
  



 

 

Silver Questions          

Non-calculator  

The total mark for this section is 28  

Q1  
Show that  simplifies to ax where a is an integer. 

 (4) 
 

(Total for Question 1 is 4 marks) 
___________________________________________________________________________ 
 
Q2 

Express 2

4 2
9 3

x
x x

−
− +

 as a single fraction in its simplest form.  

(4) 
 (Total for Question 2 is 4 marks) 

___________________________________________________________________________ 
 
Q3  
Express 

 
as a single fraction in its simplest form. 

(4) 
(Total for Question 3 is 4 marks) 

___________________________________________________________________________ 
 
Q4  
Express in partial fractions 

 
(4) 

(Total for Question 4 is 4 marks) 
___________________________________________________________________________ 
 
  



 

 

Q5 
 
Express 

 
as a single fraction in its simplest form. 

(4) 
 

(Total for Question 5 is 4 marks) 
___________________________________________________________________________ 
 
Q6 
  
Given that 

 
find the values of the constants a, b, c, d and e. 

(4) 
(Total for Question 6 is 4 marks) 

___________________________________________________________________________ 
 
Q7 
 

  Use algebra to prove that the square of any natural number is either a multiple of 3 or one 
more than a multiple of 3. 
  (4) 

(Total for Question 4 is 10 marks) 
__________________________________________________________________________ 

End of Questions 
  



 

 

Silver Mark Scheme 
Q1 

 
Q2  

 



 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q3  

 
 
 
 
  



 

 

Q4  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q5  

 

 
 
 
 
 
 



 

 

Q6  

 
 



 

 

Q7 

Question Scheme Mark
s AOs 

7 NB any natural number can be expressed in the form: 
3k, 3k + 1, 3k + 2  or equivalent e.g. 3k – 1, 3k, 3k + 1   

Attempts to square any two distinct cases of the above M1 3.1a 

Achieves accurate results and makes a valid comment for any 
two of the possible three cases: E.g.  

 

( ) ( )2 2 23 9 3 3k k k= = × is a multiple of 3 

 
( ) ( )2 2 23 1 9 6 1 3 3 2 1k k k k k+ = + + = × + +  

is one more than a multiple of 3 
( ) ( )2 2 23 2 9 12 4 3 3 4 1 1k k k k k+ = + + = × + + +  

 

( ) ( )( )2 2 2or 3 1 9 6 1 3 3 2 1k k k k k− = − + = × − +  

is one more than a multiple of 3 

A1 
M1 
on 

EPE
N 

1.1b 

Attempts to square in all 3 distinct cases.  
E.g. attempts to square 3k, 3k + 1, 3k + 2  or e.g. 3k – 1, 3k, 

3k + 1 

M1 
A1 on 
EPE

N 

2.1 

Achieves accurate results for all three cases and gives a 
minimal conclusion (allow tick, QED etc.) A1 2.4 

 (4)  
(4 marks) 

 

Notes: 

M1: Makes the key step of attempting to write the natural numbers in any 2 of the 3 distinct 
forms or equivalent  
        expressions, as shown in the mark scheme, and attempts to square these expressions. 
A1: Successfully shows for 2 cases that the squares are either a multiple of 3 or 1 more than a 
multiple  
      of 3 using algebra. This must be made explicit e.g. reaches  ( )23 3 2 1k k× + +  and makes a 

statement that this is  
      one more than a multiple of 3 but also allow other rigorous arguments that reason why 9k2 
+ 6k + 1 is one more  
      than a multiple of 3 e.g. “9k2 is a multiple of 3 and 6k is a multiple of 3 so 9k2 + 6k + 1 is 
one more than a multiple  
      of 3” 



 

 

M1: Recognises that all natural numbers can be written in one of the 3 distinct forms or 
equivalent  
      expressions, as shown in the mark scheme, and attempts to square in all 3 cases. 
A1: Successfully shows for all 3 cases that the squares are either a multiple of 3 or 1 more 
than a multiple of 3 using  
       algebra and makes a conclusion 
 
  



 

 

Gold Questions         

Non-calculator  

The total mark for this section is 31  

 
Q1 
  

 
Find the values of the constants A, B and C. 

(4) 
 

(Total for Question 1 is 4 marks) 
___________________________________________________________________________ 
 
Q2 
 
(a)   Simplify fully 

 
(3) 

Given that 

 
(b)   find x in terms of e. 

(4) 
 

(Total for Question 2 is 7 marks) 
___________________________________________________________________________ 
 
Q3 
 

Express 
( )( )

29 20 10
2 3 1

x x
x x

+ −
+ −

 in partial fractions. 

(4) 
(Total for Question 3 is 4 marks) 

___________________________________________________________________________ 
 
 
 
 
 



 

 

Q4 
  
Given that 

 
find the values of the constants a, b, c, d and e. 

(4) 
 (Total for Question 4 is 4 marks) 

___________________________________________________________________________ 
         

Q5 
 
 Kayden claims that 3x ≥ 2x. 

 
(i) Determine whether Kayden’s claim is always true, sometimes true or never true, justifying 

your answer. 
(2) 

 
(ii) Prove that √3 is an irrational number. 

(6) 

(Total for Question 5 is 8 marks) 
___________________________________________________________________________ 

 
Q6 
 

 Prove by contradiction that there are no positive integers p and q such that 

4 p2 − q2 = 25 

  (4) 

(Total for Question 6 is 4 marks) 
__________________________________________________________________________ 

End of Questions 
  



 

 

Gold Mark Scheme 
Q1 

  
 
Q2 

 

 



 

 

Q3 
 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q4  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q5 

Question Scheme Marks AOs 

(i) For an explanation or statement to show when the claim 3 2x x…  fails 
This could be e.g. 

• when 1,x = −  1 1
3 2
<   or 1

3
 is not greater than or equal to 1

2
  

• when 0,x <  3 2x x<   or  3x  is not greater than or equal to 2x  

M1 2.3 

followed by an explanation or statement to show when the claim 
3 2x x…  is true.  This could be e.g. 

• 2,x =  9 4…   or 9 is greater than or equal to 4  
• when 0, 3 2x xx … …   

and a correct conclusion.  E.g. 
• so the claim 3 2x x…  is sometimes true 

A1 2.4 

 (2)  

(ii) Assume that 3  is a rational number  

So 3 p
q

= , where p and q integers, 0,q ≠  and the HCF of p and q is 

1   

M1 2.1 

2 23 3p q p q⇒ = ⇒ =  

⇒  2p  is divisible by 3 and so p is divisible by 3 

M1 1.1b 

A1 2.2a 

So 3 ,p c= where c is an integer 

From earlier, 2 2 2 23 (3 ) 3p q c q= ⇒ =  
M1 2.1 

2 23q c⇒ = ⇒  2q  is divisible by 3 and so q is divisible by 3 A1 1.1b 

As both p and q are both divisible by 3 then the HCF of p and q is not 
1 
This contradiction implies that 3  is an irrational number 

A1 2.4 

 (6)  

(8 marks) 

 



 

 

 
Notes: 
(i)  
M1: See scheme 
A1: See scheme 
(ii)  
M1: Uses a method of proof by contradiction by initially assuming that 3  is rational and 

expresses    

 3  in the form p
q

, where p and q are correctly defined. 

M1: Writes 3 p
q

=  and rearranges to make 2p  the subject 

A1: Uses a logical argument to prove that p is divisible by 3  
M1: Uses the result that p is divisible by 3, (to construct the initial stage of proving that q  is also 

divisible by 3), by substituting 3p c=  into their expression for 2p  

A1: Hence uses a correct argument, in the same way as before, to deduce that q is also divisible 
by 3 

A1: Completes the argument (as detailed on the scheme) that 3  is irrational. 

 Note:  All the previous 5 marks need to be scored in order to obtain the final A mark. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

Q6 

Question Scheme Marks AOs 

6 Sets up the contradiction and factorises: 

There are positive integers p and q such that  

             ( )( )2 2 25p q p q+ − =  

M1 2.1 

If true then           
2 25
2 1

p q
p q
+ =
− =

     or       
2 5
2 5

p q
p q
+ =
− =

 

Award for deducing either of the above statements  

M1 2.2a 

Solutions are 6.5, 12p q= =     or 2.5, 0p q= =  

Award for one of these 
A1 1.1b 

This is a contradiction as there are no integer solutions hence 

there are no positive integers p and q such that 2 24 25p q− =  
A1 2.1 

 (4)  

(4 marks) 

Notes: 

M1: For the key step in setting up the contradiction and factorising 

M1: For deducing that for p and q to be integers then either 
2 25
2 1

p q
p q
+ =
− =

 or 
2 5
2 5

p q
p q
+ =
− =

must be 

true. 

         Award for deducing either of the above statements.  

       You can ignore any reference to  
2 1
2 25

p q
p q
+ =
− =

 as this could not occur for positive p and q.  

A1: For correctly solving one of the given statements, 

       For 
2 25
2 1

p q
p q
+ =
− =

 candidates only really need to proceed as far as 6.5p =  to show the 

contradiction. 

       For  
2 5
2 5

p q
p q
+ =
− =

 candidates only really need to find either p or q  to show the contradiction. 

       Alt for 
2 5
2 5

p q
p q
+ =
− =

 candidates could state that 2 2p q p q+ ≠ −  if ,p q  are positive integers. 

A1: For a complete and rigorous argument with both possibilities and a correct conclusion. 



 

 

Question Scheme Marks AOs 

6 Alt 1 Sets up the contradiction, attempts to make 2q  or 24 p   the subject 
and states that either 24 p is even(*) , or that 2q (or q) is odd (**)  
Either   There are positive integers p and q such that  
         2 2 2 24 25 4 25p q q p− = ⇒ = −  with * or ** 
Or   There are positive integers p and q such that  
   2 2 2 24 25 4 25p q p q− = ⇒ = + with * or ** 

M1 2.1 

Sets  2 1q n= ± and expands ( )2 22 1 4 25n p± = −   M1 2.2a 

    Proceeds to an expression such as  

( )2 2 24 4 4 26 4 6 2p n n n n= + + = + + +
   

( )2 2 2 134 4 4 26 4 2p n n n n= + + = + +  

                2 2 13
2p n n= + +    

A1 1.1b 

States  

This is a contradiction as  
24 p must be a multiple of 4 

                                  Or 
2p must be an integer 

And concludes 
  there are no positive integers p and q such that 2 24 25p q− =  

A1 2.1 

 (4)  

 
Alt 2 

An approach using odd and even numbers is unlikely to score marks. 

To make this consistent with the Alt method, score 

M1: Set up the contradiction and start to consider one of the cases below where q is odd, .m n≠   

        Solutions using the same variable will score no marks. 

M1: Set up the contradiction and start to consider BOTH cases below where q is odd, .m n≠   

       No requirement for evens 

A1:  Correct work and deduction for one of the two scenarios where q is odd 

A1: Correct work and deductions for both scenarios where q is odd with a final conclusion 

Options Example of Calculation Deduction 
p (even)  q 

(odd) ( )22 2 2 2 24 4 (2 ) 2 1 16 4 4 1p q m n m n n− = × − + = − − −  One less than a multiple 
of 4 so cannot equal 25 

p (odd)  q 
(odd) ( )22 2 2 2 24 4 (2 1) 2 1 16 16 4 4 3p q m n m m n n− = × + − + = + − − +  

Three more than a 
multiple of 4 so cannot 

equal 25 
 



 
 

 

 

Topic 2: Functions and Graphs 
 

Bronze, Silver, Gold and 
Platinum Worksheets for  

A 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 A Level Mathematics: Pure Mathematics Year 2’ 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         

Non-calculator  

The total mark for this section is 32  

Q1 
  
The function f is defined by 

 
(a)  Find ( )1f 7− . 
                                                                                                                                                 (2) 

(b)  Show that ( )ff
3

ax bx
x
+

=
−

 where a and b are integers to be found. 

                                                                                                                                                 (3) 
 

(Total for Question 1 is 5 marks) 
__________________________________________________________________________ 

Q2 
  

 
(a)  Find gg(5). 

(2) 
(b)  State the range of g. 

(1) 
(c)  Find g−1(x), stating its domain. 

(3) 
  

(Total for Question 2 is 6 marks) 
__________________________________________________________________________ 

  
 
 
 
 
 



 

 

Q3 
 
The function f has domain −2 ≤ x ≤ 6 and is linear from (−2, 10) to (2, 0) and from (2, 0) to 
(6, 4). A sketch of the graph of y = f(x) is shown in Figure 1. 

 
Figure 1 

 
(a)  Write down the range of f. 

(1) 
(b)  Find ff(0). 

(2) 
 
The function g is defined by 

 
(c)  Find g−1(x). 

(3) 
(d)  Solve the equation gf(x) = 16. 

(5) 
 

(Total for Question 3 is 11 marks) 
__________________________________________________________________________ 

 
 
 
 
 



 

 

Q4 
 

 
Figure 2 shows a sketch of the curve with the equation ( )f , .y x x= ∈  

The curve has a turning point at A(3, −4) and also passes through the point (0, 5). 
(a)   Write down the coordinates of the point to which A is transformed on the curve with 
         equation 

        (i) ( )fy x= , 

        (ii) 12f
2

y x =  
 

. 

(4) 
(b)   Sketch the curve with equation 

( )fy x=  

       On your sketch show the coordinates of all turning points and the coordinates of the 
       point at which the curve cuts the y-axis. 

(3) 
The curve with equation y = f(x) is a translation of the curve with equation y = x2. 
(c)   Find f(x). 

(2) 
(d)   Explain why the function f does not have an inverse. 

(1) 
 

(Total for Question 4 is 10 marks) 
__________________________________________________________________________ 

End of Questions 



 

 

Bronze Mark Scheme 
 
Q1 
 

 

 
  
 
 
 
 



 

 

Q2 
  

 

 



 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q3 
  

 



 

 

 
 
 
 
 
 



 

 

Q4 
 

 
 
 

 

  



 

 

Silver Questions          

Non-calculator  
The total mark for this section is 31 
 
Q1 
  

 
Figure 1 

Figure 1 shows part of the graph with equation y = f (x), x∈ . 

The graph consists of two line segments that meet at the point Q(6, −1). 
The graph crosses the y-axis at the point P(0, 11). 
Sketch, on separate diagrams, the graphs of 
(a) y = |f (x)| 

(2) 
(b) y = 2f (− x) + 3 

(3) 
 

(Total for Question 1 is 5 marks) 
__________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
Q2 



 

 

  
The function f is defined by 

 
(a)  Find f −1(x). 

(3) 
(b)  Find the domain of f −1(x). 

(1) 
The function g is defined by 

 
(c)  Find fg(x), giving your answer in its simplest form. 

(3) 
(d)  Find the range of fg. 

(1) 
 

(Total for Question 2 is 8 marks) 
__________________________________________________________________________ 

Q3 
 
The function f is defined by 

 
(a)   Sketch the graph with equation y = f(x), showing the coordinates of the points where 
         the graph cuts or meets the axes. 

(2) 
(b)   Solve f(x) = 15 + x. 

(3) 
The function g is defined by 

 
(c)   Find fg(2). 

(2) 
(d)   Find the range of g. 

(3) 
 

(Total for Question 3 is 10 marks) 
__________________________________________________________________________ 

 
Q4  
Given that a and b are positive constants, 



 

 

(a)   on separate diagrams, sketch the graph with equation 
(i)   y = |2x − a| 
(ii)  y = |2x − a| + b 

Show, on each sketch, the coordinates of each point at which the graph crosses or meets the 
axes. 

(4) 
Given that the equation 

32 8
2

x a b x− + = +  

has a solution at x = 0 and a solution at x = c, 
(b)   find c in terms of a. 

(4) 
 

(Total for Question 4 is 8 marks) 
__________________________________________________________________________ 

End of Questions 
 
  



 

 

Silver Mark Scheme 
 
Q1 
  

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 

 

Q2 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

Q3 
 

 

 
 
 
 
 
 



 

 

Q4 
  

 

 



 

 

 

 
  
 
  



 

 

Gold Questions         

Non-calculator  
 
The total mark for this section is 35 
 
Q1 
  

 

Figure 1 shows the graph of y = f(x), x  
The graph consists of two line segments that meet at the point P. 
The graph cuts the y-axis at the point Q and the x-axis at the points (–3, 0) and R. 
Sketch, on separate diagrams, the graphs of 
(a)  y = | f (x) |, 

(2) 
(b)  y = f (– x). 

(2) 
Given that f (x)  = 2 – | x + 1 | , 
(c)  find the coordinates of the points P, Q and R, 

(3) 

(d)  solve ( ) 1
2f x x= . 

(5) 
  

(Total for Question 1 is 12 marks) 
__________________________________________________________________________ 

 
 
 
 



 

 

Q2 
  

 
Figure 1 

Figure 1 shows a sketch of part of the graph of y = g(x), where 

( )g 3 2x x= + + ,   x ≥ −2 

(a)   Find g−1(x) and state its domain. 
(3) 

(b)   Find the exact value of x for which 
g(x) = x 

(4) 
(c)   Hence state the value of a for which 

g(a) = g−1(a) 
(1) 

 
 (Total for Question 2 is 8 marks) 

__________________________________________________________________________ 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q3 
  

 
Figure 4 shows a sketch of the graph of y = g(x) , where 

 
(a)  Find the value of gg(0). 

(2) 
(b)  Find all values of x for which 

g(x) > 28 
(4) 

The function h is defined by 
h(x) = (x − 2)2 + 1       x ≤ 2 

(c)  Explain why h has an inverse but g does not. 
(1) 

(d)  Solve the equation 

 
(3) 

 
(Total for Question 3 is 10 marks) 

__________________________________________________________________________ 

 
 



 

 

Q4 

 
Figure 2 shows a sketch of the graph with equation 
 

y = 2 | x + 4 | − 5 
 
The vertex of the graph, at point P, is ( )4, 5− − . 
 
(a) Solve the equation 

 
3x + 40 = 2 | x + 4 | − 5 

(2) 
 

A line l has equation y = ax, where a is a constant. 
 
Given that l intersects y = 2 | x + 4 | − 5 at least once, 
 
(b) Find the range of possible values of a, writing your answer in set notation. 

(3) 

(Total for Question 4 is 5 marks) 
__________________________________________________________________________ 

End of Questions 
  



 

 

Gold Mark Scheme 
 
Q1 

 
  
 
 
 
 
 
 
 
  



 

 

Q2 
  

 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

Q3  

 
  
 
 

 
 
 
 
 
 

  



 

 

 Q4  
Question Scheme Marks AOs 

(a) 3 40 2( 4) 5 ...x x x+ = − + − ⇒ =             M1 1.1b 

x = −10.6 A1 2.1 

 (2)  
(b) a > 2  B1 2.2a 

55 4
4

y ax a a= ⇒ − = − ⇒ =  M1 3.1a 

{ } { }: 1.25 : 2a a a a∪ >„  A1 2.5 

 (3)  
(7 marks) 

Notes: 
(a) 

M1: Attempts to solve    3 40 2( 4) 5 ...x x x+ = − + − ⇒ =  Must reach a value for x. 
        You may see the attempt crossed out but you can still take this as an attempt to solve the 
required equation. 
A1: x = −10.6 oe e.g. 53

5
− only. If other values are given, e.g. x = −37 they must be rejected 

or the 53
5

− clearly chosen  

       as their answer. Ignore any attempts to find y. 
        Alternative by squaring: 

( )2 23 40 2 4 5 3 45 2 4 9 270 2025 4 8 16x x x x x x x x+ = + − ⇒ + = + ⇒ + + = + +  

2 535 238 1961 0 37,
5

x x x⇒ + + = ⇒ = − −  

M1 for isolating the 4x + , squaring both sides and solving the resulting quadratic 

                             A1 for selecting the 53
5

−  

Correct answer with no working scores both marks. 
(b) 
B1: Deduces that a > 2  
M1: Attempts to find a value for a using their ( 4, 5)P − −  
        Alternatively attempts to solve ax = 2(x + 4) – 5 and ax = 2(x + 4) – 5 to obtain a value 
for a. 
A1: Correct range in acceptable set notation. 

        Examples: 

{ } { }
{ } { }
{ }
{ }
( ] ( )
( ] ( )

: 1.25 : 2

: 1.25 , : 2

: 1.25 or 2

: 1.25, 2

,1.25 2,

,1.25 , 2,

a a a a

a a a a

a a a

a a a

∪ >

>

>

>

−∞ ∪ ∞

−∞ ∞

„
„
„
„

 



 

 

Platinum Questions  
Non-calculator  
 
The total mark for this section is 28 
           

Q1  
  
 The functions f and g are defined by 

 
( )
( ) ( )2

f 2 1 e      ,  0

g ln 4    ,  2 2

xx x x

x x x x

−= − ∈ ≥

= − ∈ − < <




 

 
(a) (i) Explain why fg cannot be formed as a composite function. 

 
(ii) Explain why gf can be formed as a composite function. 

(2) 

(b) (i) Find gf (x), giving the answer in the form gf (x) = a + bx, where a and b are constants. 
 
(ii) State the domain and range of gf. 

(5) 

(c) Sketch the graph of the function gf. 
 

On your sketch, you should show the coordinates of any points where the graph meets or 
crosses the coordinate axes. 

(2) 

The circle C with centre (0, −ln 9) touches the line with equation y = gf (x) at precisely one point. 
 
(d) Find an equation of the circle C. 

(3) 

(+S1) 

(Total for Question 1 is 13 marks) 
__________________________________________________________________________ 

 

  



 

 

Q2 

The function f is given by 

f (x) =    for   x ∈ ℝ,  x ⩾ 0 

(a) Find f –1(x) and state the domain of f –1 
(2) 

 
The function g is given by 

g(x) x2 −4x + 5   for   x ∈ ℝ, x ⩾ 0 

(b) Find the range of g. 
(2) 

(c) Solve the equation fg(x) = x. 
(3) 

(Total for Question 2 is 7 marks) 
__________________________________________________________________________ 

 

Q3 

    (a) On the same diagram, sketch  

 ( )( ) 21 2    and   2y x x y x x= + − = − . 

 Mark clearly the coordinates of the points where these curves cross the coordinate axes. 
 (3) 

(b) Find the x-coordinates of the points of intersection of these two curves. 
                                                                                                                                     (5) 

(Total for Question 3 is 8 marks) 
__________________________________________________________________________ 

End of Questions 
 

  



 

 

Platinum Mark Scheme 

Q1

 



 

 

 

 

Q2 

 

 

 

 

 

 

 

 



 

 

Q3 

 

 



  
 

 

 

Topic 3: Sequences & Series 
 

Bronze, Silver, Gold and 
Platinum Worksheets for  

A 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 A Level Mathematics: Pure Mathematics Year 2’ 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                  

Non-calculator  

The total mark for this section is 29 

 
Q1 

A girl saves money over a period of 200 weeks. She saves 5p in Week 1, 7p in Week 2,  
9p in Week 3, and so on until Week 200. Her weekly savings form an arithmetic sequence. 
 

(a)  Find the amount she saves in Week 200. 
(3) 

(b)  Calculate her total savings over the complete 200 week period. 
(3) 

  
(Total for Question 1 is 6 marks) 

__________________________________________________________________________ 

Q2 
A sequence of positive numbers is defined by 

( )2
1

1

3 ,      1,

2
n na a n

a
+ = + ≥

=
 

 
(a)   Find a2 and a3, leaving your answers in surd form. 

(2) 
(b)   Show that a5 = 4 

(2) 
 

(Total for Question 2 is 4 marks) 
__________________________________________________________________________ 

 
  



 

 

Q3 
 
Each year, Andy pays into a savings scheme. In year one he pays in £600. His payments 
increase by £120 each year so that he pays £720 in year two, £840 in year three and so on, so 
that his payments form an arithmetic sequence. 

(a)  Find out how much Andy pays into the savings scheme in year ten. 

(2) 

Kim starts paying money into a different savings scheme at the same time as Andy. In year 
one she pays in £130. Her payments increase each year so that she pays £210 in year two, 
£290 in year three and so on, so that her payments form a different arithmetic sequence. 

At the end of year N, Andy has paid, in total, twice as much money into his savings scheme 
as Kim has paid, in total, into her savings scheme. 

(b)  Find the value of N. 

(5) 
 

(Total for Question 3 is 7 marks) 
__________________________________________________________________________ 

 
Q4 
The third term of a geometric sequence is 324 and the sixth term is 96. 

(a)  Show that the common ratio of the sequence is 2
3

. 

(2) 
(b)  Find the first term of the sequence. 

(2) 
(c)  Find the sum to infinity of the sequence. 

(2) 
 

(Total for Question 4 is 6 marks) 
__________________________________________________________________________ 

 
 
 
 

  



 

 

Q5 
  
A sequence 1 2 3,  ,  ,  ...x x x  is defined by 

1

1

1,
3,    1,n n

x
x ax n+

=
= − ≥

 

where a is a constant. 

(a)  Find an expression for 2x in terms of a. 

(1) 

(b)  Show that 2
3 3 3x a a= − − . 

(2) 

Given that 3x = 7, 

(c)  find the possible values of a. 
(3) 

  
(Total for Question 5 is 6 marks) 

__________________________________________________________________________ 

End of Questions 
  



 

 

Bronze Mark Scheme 
 
Q1 
 

 
 
  



 

 

 
Q2 

 
 

  
 
 
 
 
 
  



 

 

Q3 

 

 
 
 
 
 
 
 



 

 

 
Q4 

 

 
 
Q5 
 

  

(c) 

(c) 



 

 

Silver Questions                   

Non-calculator 
The total mark for this section is 35 

Q1 
 
A boy saves some money over a period of 60 weeks. He saves 10p in week 1, 15p in week 2, 
20p in week 3 and so on until week 60. His weekly savings form an arithmetic sequence. 

 
(a)  Find how much he saves in week 15 

(2) 

(b)  Calculate the total amount he saves over the 60 week period. 

(3) 
 
The boy's sister also saves some money each week over a period of m weeks. She saves 10p 
in week 1, 20p in week 2, 30p in week 3 and so on so that her weekly savings form an 
arithmetic sequence. She saves a total of £63 in the m weeks. 

 
(c)  Show that 

m(m + 1) = 35 × 36 
(4) 

(d)  Hence write down the value of m. 
(1) 

 
(Total for Question 1 is 10 marks) 

__________________________________________________________________________ 

 
  



 

 

Q2 
 A sequence of numbers 1 2 3,  ,  ,  ...a a a is defined by 

 
where k is a constant. 
Given that 

• the sequence is a periodic sequence of order 3 
• a1 = 2  

(a)  show that 
k2 + k − 2 = 0 

(3) 
(b)  For this sequence explain why k ≠ 1 

(1) 
(c)  Find the value of 

 
(3) 

 
(Total for Question 2 is 7 marks) 

__________________________________________________________________________ 

 
Q3  
An arithmetic sequence has first term a and common difference d. The sum of the first 10 
terms of the sequence is 162. 

(a) Show that 10a + 45d =162 
(2) 

Given also that the sixth term of the sequence is 17, 
(b) write down a second equation in a and d, 

(1) 
(c) find the value of a and the value of d. 

(4) 
 

 (Total for Question 3 is 7 marks) 
__________________________________________________________________________ 

 
  



 

 

Q4  
The first term of an arithmetic series is a and the common difference is d. 

The 18th term of the series is 25 and the 21st term of the series is 
1
232 . 

 
(a) Use this information to write down two equations for a and d. 

(2) 
(b) Show that a = −17.5 and find the value of d. 

(2) 
The sum of the first n terms of the series is 2750. 
(c) Show that n is given by 

n2−15n = 55 × 40. 
(4) 

(d) Hence find the value of n. 
(3) 

  
(Total for Question 4 is 11 marks) 

__________________________________________________________________________ 

End of Questions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

Silver Mark Scheme 
Q1 

 
Q2 

 



 

 

Q3 

 
Q4 
 

 
 
  



 

 

Gold Questions                  

Non-calculator  
The total mark for this section is 29 

Q1 
Lewis played a game of space invaders. He scored points for each spaceship that he captured. 

Lewis scored 140 points for capturing his first spaceship. 

He scored 160 points for capturing his second spaceship, 180 points for capturing his third 
spaceship, and so on. 

The number of points scored for capturing each successive spaceship formed an arithmetic 
sequence. 

(a)  Find the number of points that Lewis scored for capturing his 20th spaceship. 

(2) 

(b)  Find the total number of points Lewis scored for capturing his first 20 spaceships. 

(3) 

Sian played an adventure game. She scored points for each dragon that she captured. The 
number of points that Sian scored for capturing each successive dragon formed an arithmetic 
sequence. 

Sian captured n dragons and the total number of points that she scored for capturing all n 
dragons was 8500. 

Given that Sian scored 300 points for capturing her first dragon and then 700 points for 
capturing her nth dragon, 

(c)  find the value of n. 

(3) 
(Total for Question 1 is 8 marks) 

__________________________________________________________________________ 

  



 

 

Q2 
 
In the year 2000 a shop sold 150 computers. Each year the shop sold 10 more computers than

21 4 5 51
1 2 8

x x x
x

+
≈ + −

−
 the year before, so that the shop sold 160 computers in 2001, 170 

computers in 2002, and so on forming an arithmetic sequence. 
(a) Show that the shop sold 220 computers in 2007. 

(2) 

(b) Calculate the total number of computers the shop sold from 2000 to 2013 inclusive. 

(3) 

In the year 2000, the selling price of each computer was £900. The selling price fell by £20 
each year, so that in 2001 the selling price was £880, in 2002 the selling price was £860, and 
so on forming an arithmetic sequence. 

(c) In a particular year, the selling price of each computer in £s was equal to three times the 
number of computers the shop sold in that year. By forming and solving an equation, find the 
year in which this occurred.         (4) 
 
 

(Total for Question 2 is 9 marks) 
__________________________________________________________________________ 

  



 

 

Q3 

A geometric series has common ratio r and first term a. 
Given r ≠ 1 and a ≠ 0 
(a)  prove that 

 
(4) 

Given also that S10 is four times S5 
(b)  find the exact value of r. 

(4) 
 

(Total for Question 3 is 8 marks) 
__________________________________________________________________________ 

 
Q4  
In a geometric series the common ratio is r and sum to n terms is Sn 
Given that 

 

show that 1r
k

= ± , where k is an integer to be found.  

(4) 
 

(Total for Question 4 is 4 marks) 
__________________________________________________________________________ 

End of Questions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Gold Mark Scheme 
Q1

 
 
 

  
 
 
 



 

 

 
 Q2 

 
  
Q3 

 
 



 

 

Q4 
  

 
  
  
 
 
 
 

 

  



 

 

Platinum Questions 
Non-calculator 

The total mark for this section is 26  

Q1 

 The sum of the first p terms of an arithmetic series is q and the sum of the first q terms of the 
same arithmetic series is p, where p and q are positive integers and p ≠ q. 

Giving simplified answers in terms of p and q, find 

(a)  the common difference of the terms in this series, 

(5) 

(b)  the first term of the series, 

(3) 

(c)  the sum of the first (p + q) terms of the series. 

(3) 

(Total for Question 1 is 11 marks) 
__________________________________________________________________________ 

  



 

 

Q2 

(a) The sides of the triangle ABC have lengths BC = a, AC = b and AB = c, where  
a < b < c.  The sizes of the angles A, B and C form an arithmetic sequence. 

(i) Show that the area of triangle ABC is ac 3
4

. 

 (4) 

Given that a = 2 and sin A 15
5

= , find 

(ii) the value of b, 
(2) 

(iii) the value of c. 
(4) 

 (b) The internal angles of an n-sided polygon form an arithmetic sequence with first term 
143° and common difference 2°. 
 
Given that all of the internal angles are less than 180°, find the value of n.                                                                                                           

(5)  

(Total for Question 2 is 15 marks) 

__________________________________________________________________________ 

End of Questions 
 

  



 

 

Platinum Mark Scheme 

Q1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q2.  

 



  
 

 

 

Topic 4: Binomial Expansion 
 

Bronze, Silver, Gold and 
Platinum Worksheets for  

A 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 A Level Mathematics: Pure Mathematics Year 2’ 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         

Non-calculator  

The total mark for this section is 25 

Q1 
  
Find the first 3 terms, in ascending powers of x, of the binomial expansion of (3 − 2x) 5, 
giving each term in its simplest form. 

(4) 
  

(Total for Question 1 is 4 marks) 
__________________________________________________________________________ 

 
 
Q2 
 
Find the first 4 terms, in ascending powers of x, of the binomial expansion of 

 
Giving each term in its simplest form. 

(4) 
 

(Total for Question 2 is 4 marks) 
__________________________________________________________________________ 

 
Q3 

 
Find the binomial expansion of f(x) in ascending powers of x, up to and including the term 
 in x3. Give each coefficient as a simplified fraction. 

(6) 
 

(Total for Question 3 is 6 marks) 
__________________________________________________________________________ 

 
  



 

 

Q4 
  

 
Find the first three non-zero terms of the binomial expansion of f(x) in ascending powers of x. 
Give each coefficient as a simplified fraction. 

(6) 
 

(Total for Question 4 is 6 marks) 
__________________________________________________________________________ 

 
Q5 
  
(a)   Use the binomial expansion, in ascending powers of x, to show that 

 
  Where k is a rational constant to be found. 

(4) 
A student attempts to substitute x = 1 into both sides of this equation to find an approximate 
value for 3 . 

(b)   State, giving a reason, if the expansion is valid for this value of x. 
(1) 

  
(Total for Question 5 is 5 marks) 

__________________________________________________________________________ 

End of Questions 
 

  
 

 

  



 

 

Bronze Mark Scheme 
 
Q1 
  

 
  
 
 

 
 
 
 
 



 

 

Q2 

 
 
 
 
 
 
 
 
  



 

 

Q3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q4 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q5 
  

 
  
 
 



 

 

Silver Questions          

Non-calculator  
The total mark for this section is 35 

 
Q1 
  
(a)  Find the first 3 terms, in ascending powers of x, of the binomial expansion of 

(3 + bx)5 
where b is a non-zero constant. Give each term in its simplest form. 

(4) 
Given that, in this expansion, the coefficient of x2 is twice the coefficient of x, 
(b)  find the value of b. 

(2) 
 

(Total for Question 1 is 6 marks) 
__________________________________________________________________________ 

 
Q2 
 
(a)  Find the first 3 terms, in ascending powers of x, of the binomial expansion of 

(2 − 9x)4 
Giving each term in its simplest form. 

(4) 
f(x) = (1 + kx)(2 − 9x)4, where k is a constant 

The expansion, in ascending powers of x, of f(x) up to and including the term in x2 is 
A − 232x + Bx2 

Where A and B are constants. 
(b)  Write down the value of A. 

(1) 
(c)  Find the value of k. 

(2) 
(d)  Hence find the value of B. 

(2) 
 

 (Total for Question 2 is 9 marks) 
__________________________________________________________________________ 

 



 

 

Q3  
  

 
(a)   Find the values of the constants A, B and C. 

(4) 

(b)   Hence, or otherwise, expand 
( )( )

22 5 10
1 2

x x
x x

+ −
− +

in ascending powers of x, as far as the 

         term in x2. Give each coefficient as a simplified fraction. 
(7) 

 
 (Total for Question 3 is 11 marks) 

__________________________________________________________________________ 

 
Q4 
  
(a)  Use the binomial expansion to show that 

 
(6) 

 

(b)  Substitute 1
26

x =  into 

 

To obtain an approximation to √3. Give your answer in the form a
b

 where a and b are 

integers. 
(3) 

 
(Total for Question 4 is 9 marks) 

__________________________________________________________________________ 

End of Questions 
 

__________________________________________________________________________ 
 
  



 

 

Silver Mark Scheme 
 
Q1 

 

 
 
 
 
 



 

 

Q2 
  
 

 



 

 

 
  
 
 
 
 
  



 

 

Q3 
  

 
 
 
 
 
  



 

 

Q4 
  

 



 

 

 



 

 

 
 
 
   



 

 

Gold Questions         

Non-calculator 
The total mark for this section is 35 

  
Q1 

 

 
 

Given that f (x) can be expressed in the form 
 

, 
 

(a) Find the values of B and C and show that A = 0. 
 

(4) 
 

(b) Hence, or otherwise, find the series expansion of f (x), in ascending powers of x, up to and  
      including the term in x2. 
      Simplify each term. 

(6) 
  

(Total for Question 1 is 10 marks) 
__________________________________________________________________________ 

 
 
  



 

 

Q2 
  
(a)  Find the first three terms, in ascending powers of x, of the binomial expansion of 

 
Giving each coefficient in its simplest form. 

(4) 

The expansion can be used to find an approximation to 2 . Possible values of x that could 
be substituted into this expansion are: 

 
(b)  Without evaluating your expansion, 

(i)  state, giving a reason, which of the three values of x should not be used 
(1) 

(ii)  state, giving a reason, which of the three values of x would lead to the most accurate 
approximation to 2 . 

(1) 
  

(Total for Question 2 is 6 marks) 
__________________________________________________________________________ 

  



 

 

Q3 

f(x) = 
)49(

6
x−√

,          x < 
4
9 .       

 
(a) Find the binomial expansion of f(x) in ascending powers of x, up to and including the term 

in x3. Give each coefficient in its simplest form. 
(6) 

 
Use your answer to part (a) to find the binomial expansion in ascending powers of x, up to and 
including the term in x3, of 
 

(b)  g(x) = 
)49(

6
x+√

,          x < 
4
9 , 

(1) 

(c)  h(x) = 
)89(

6
x−√

,          x < 
8
9 . 

(2) 

(Total for Question 3 is 9 marks) 
__________________________________________________________________________ 

Q4 
  

(a) Use the binomial theorem to expand 

(2 – 3x)−2 ,      x  < 
3
2 ,    

In ascending powers of x, up to and including the term in x3. Give each coefficient as a 
simplified fraction. 

(5) 

f (x) = 
( )22 3

a bx
x

+

−
,      x < 

3
2 ,    where a and b are constants. 

In the binomial expansion of f (x), in ascending powers of x, the coefficient of x is 0 and the 

coefficient of x2 is 9
16

. Find 

(b) The value of a and the value of b. 
(5) 

 
 (Total for Question 4 is 10 marks) 

__________________________________________________________________________ 

End of Questions 
  



 

 

Gold Mark Scheme 
 
Q1 

 

 
  



 

 

Q2 
  

 
  
 
 
 
 
 

 

 

 

 

 

 

 

 

 



 

 

Q3 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q4 
  

 
 
 
 
 

  



 

 

Platinum Questions    

Non-calculator 
The total mark for this section is 25 

Q1 

(a) (i) Write down the binomial series expansion of 
 

21          ,  2
n

n n
n

 + ∈ > 
 

  

 

in powers of 2
n

 
 
 

 up to and including the term in 
32

n
 
 
 

. 

 
(ii) Hence prove that, form ,  n 3n∈ ≥  
 

2 19 61
3

n

n n
 + ≥ − 
 

 

(3) 

(b) Use the binomial series expansion of 
1
2

1
4
x − 

 
 to show that 73

4
<  

(4) 

( )
    

62f 1 3     ,  0
x x

x x x
x

 = + − ∈ > 
 

  

 

Given that the function f (x) is continuous and that 6 63
5

>  

 
(c) prove that f (x) = 0 has a root in the interval [9, 10] 

(5) 

(+S1) 

 (Total for Question 1 is 13 marks) 
__________________________________________________________________________ 

  



 

 

Q2 

(a) Find the binomial series expansion for ( )
1
24 y+ in ascending powers of y up to and 

including the term in y3. Simplify the coefficient of each term. 

(3) 

(b) Hence show that the binomial series expansion for ( )
1

2 24 5x x+ +  in ascending powers of x up 

to and including the term in x3 is 

2 35 9 452
4 64 512
x x x

+ − +  

(3) 

(c) Show that the binomial series expansion of ( )
1

2 24 5x x+ +  will converge for 1 1
2 2

x− ≤ ≤ . 

(6) 

 (Total for Question 2 is 12 marks) 
__________________________________________________________________________ 

End of Questions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  



 

 

Platinum Mark Scheme 

Q1



 

 

 

 

 

 

 

 

 

 

 



 

 

Q2 

 



  
 

 

 

Topic 5: Radians 
 

Bronze, Silver and Gold 
Worksheets for  

A 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 20 and 35 marks. 

The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson 
Edexcel A Level Mathematics: Pure Mathematics Year 2’ textbook.  

Please note the questions in this topic are calculator questions. 

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 

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        

Calculator 

The total mark for this section is 25 

Q1 

 
Figure 1 

Figure 1 shows a sector AOB of a circle with centre O and radius r cm. 
The angle AOB is θ radians.  
The area of the sector AOB is 11 cm2. 
Given that the perimeter of the sector is 4 times the length of the arc AB, find the exact value 
of r. 

(4) 
  

(Total for Question 1 is 4 marks) 
__________________________________________________________________________ 

 

  



 

 

Q2 
  

 
Figure 1 shows a sector AOB of a circle with centre O, radius 5 cm and angle AOB = 40° 
The attempt of a student to find the area of the sector is shown below. 

 
(a)  Explain the error made by this student. 

(1) 
(b)  Write out a correct solution. 

(2) 
 

 (Total for Question 2 is 3 marks) 
__________________________________________________________________________ 

 
  



 

 

Q3 

(a)  Sketch, for 0 ≤ x ≤ 2π, the graph of sin .
6

y x π = + 
 

 

(2) 
(b)  Write down the exact coordinates of the points where the graph meets the coordinate 

axes. 
(3) 

(c)  Solve, for 0 ≤ x ≤ 2π, the equation 

 
giving your answers in radians to 2 decimal places. 

(5) 
  

(Total for Question 3 is 10 marks) 
__________________________________________________________________________ 

  
Q4 
  
(i) Solve, for 0 ≤ θ < 180°, the equation 

 
giving your answers to 1 decimal place. 

(3) 
(ii) Solve, for 0 ≤ x < 2π, the equation 

5sin2x − 2cos x − 5 = 0 
giving your answers to 2 decimal places.  
(Solutions based entirely on graphical or numerical methods are not acceptable.) 

(5) 
 

(Total for Question 4 is 8 marks) 
__________________________________________________________________________ 

End of Questions 
 

 

  



 

 

Bronze Mark Scheme 
 
Q1 

 

Q2 

 
 
  



 

 

Q3 
 

 

 
  
 
 
  



 

 

Q4 

 
  
 
 
  



 

 

Silver Questions       20 Marks     

Calculator 

The total mark for this section is 20  

Q1 
  

 
Figure 2 

The shape ABCDEA, as shown in Figure 2, consists of a right-angled triangle EAB and a 
triangle DBC joined to a sector BDE of a circle with radius 5 cm and centre B. 

The points A, B and C lie on a straight line with BC = 7.5 cm. 

Angle EAB = 
2
π radians, angle EBD = 1.4 radians and CD = 6.1 cm. 

(a) Find, in cm2, the area of the sector BDE. 

(2) 

(b) Find the size of the angle DBC, giving your answer in radians to 3 decimal places. 

(2) 

(c) Find, in cm2, the area of the shape ABCDEA, giving your answer to 3 significant figures. 

(5) 
 

(Total for Question 1 is 9 marks) 
__________________________________________________________________________ 

  



 

 

Q2 
  

 
Figure 2 

Figure 2 shows the shape ABCDEA which consists of a right-angled triangle BCD joined to a 
sector ABDEA of a circle with radius 7 cm and centre B. 

A, B and C lie on a straight line with AB = 7 cm. 

Given that the size of angle ABD is exactly 2.1 radians, 

(a) find, in cm, the length of the arc DEA, 

(2) 

(b) find, in cm, the perimeter of the shape ABCDEA, giving your answer to 1 decimal place. 

(4) 
 

(Total for Question 2 is 6 marks) 
__________________________________________________________________________ 



 

 

Q3 

 
The shape OABCDEFO shown in Figure 1 is a design for a logo. 
In the design 

• OAB is a sector of a circle centre O and radius r 
• sector OFE is congruent to sector OAB 
• ODC is a sector of a circle centre O and radius 2r 
• AOF is a straight line  

Given that the size of angle COD is θ radians, 
(a)  write down, in terms of θ, the size of angle AOB 

(1) 
(b)  Show that the area of the logo is 

( )21 3 π
2

r θ +  

(2) 
(c)  Find the perimeter of the logo, giving your answer in simplest form in terms of r, θ and π. 

(2) 
  

(Total for Question 3 is 5 marks) 
__________________________________________________________________________ 

End of Questions 
 
  
  



 

 

Silver Mark Scheme 
Q1 

 

 
 
 
  



 

 

Q2 
  

 
Q3 

 
 
 



 

 

Gold Questions         

Calculator 

The total mark for this section is 30 

Q1 

A circle C has centre M (6, 4) and radius 3. 
(a)  Write down the equation of the circle in the form 

 
(2) 

 
Figure 3 shows the circle C. The point T lies on the circle and the tangent at T passes through 
the point P (12, 6). The line MP cuts the circle at Q. 
(b)  Show that the angle TMQ is 1.0766 radians to 4 decimal places. 

(4) 
The shaded region TPQ is bounded by the straight lines TP, QP and the arc TQ, as shown in 
Figure 3. 
(c)  Find the area of the shaded region TPQ. Give your answer to 3 decimal places. 

(5) 
  

(Total for Question 1 is 11 marks) 
__________________________________________________________________________ 

 
 



 

 

 
Q2 
 

 
The triangle XYZ in Figure 1 has XY = 6 cm, YZ = 9 cm, ZX = 4 cm and angle ZXY = a. The 
point W lies on the line XY. 
The circular arc ZW, in Figure 1 is a major arc of the circle with centre X and radius 4 cm. 
(a)  Show that, to 3 significant figures, a = 2.22 radians. 

(2) 
(b)  Find the area, in cm2, of the major sector XZWX. 

(3) 
The region enclosed by the major arc ZW of the circle and the lines WY and YZ is shown 
shaded in Figure 1. 
Calculate 
(c)  the area of this shaded region, 

(3) 
(d)  the perimeter ZWYX of this shaded region. 

(4) 
 

(Total for Question 2 is 12 marks) 
__________________________________________________________________________ 

 
 
 
  



 

 

Q3 
  

 
The shape shown in Figure 1 is a pattern for a pendant. It consists of a sector OAB of 

 a circle centre O, of radius 6 cm, and angle π
3

AOB = . The circle C, inside the sector, 

touches the two straight edges, OA and OB, and the arc AB as shown. 
Find 
(a)  the area of the sector OAB, 

(2) 
(b)  the radius of the circle C. 

(3) 
The region outside the circle C and inside the sector OAB is shown shaded in Figure 1. 
(c)  Find the area of the shaded region. 

(2) 
 

(Total for Question 3 is 7 marks) 
__________________________________________________________________________ 

End of Questions 
 

 
  



 

 

Gold Mark Scheme 
 

Q1  
 

 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

Q2 
 

 
 
 
  



 

 

Q3 
  

 

 



  
 

 

 

Topic 6: Trigonometric 
Functions 

 

Bronze, Silver, Gold and 
Platinum Worksheets for A 

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 A Level Mathematics: Pure Mathematics Year 2’ 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         

Non-calculator  

The total mark for this section is 27 

Q1. 
On the axes below, sketch the graph of y = 2 cosec 2θ for 0° < θ < 360°. 

 
(2) 

  
(Total for Question 1 is 2 marks) 

__________________________________________________________________________ 

Q2 
 
Solve  

 2sec 4θ =  

giving your answers in terms of π. 
(3) 

  
(Total for Question 2 is 3 marks) 

__________________________________________________________________________ 

  



 

 

Q3  
  

 (i) By writing 3θ = (2θ + θ), show that 
 

sin 3θ = 3 sin θ – 4 sin3 θ. 
(4) 

(ii) Hence, or otherwise, for 0 < θ < 60o, solve 
 

8 sin3 θ – 6 sin θ + 1 = 0. 
 

(5) 

(Total for Question 3 is 9 marks) 
__________________________________________________________________________ 

 
Q4 
  
Given that 

 
 
Solve, for 90° < θ < 180°, the equation 

cos3 sin 3 2
sin cos

θ θ
θ θ

+ = . 

(3) 

(Total for Question 4 is 3 marks) 
__________________________________________________________________________ 

 
Q5 
 
Solve, for 0 180θ≤ ≤  , 

2cot2 3θ = 3 cosec 3θ  
(10) 

  
(Total for Question 5 is 10 marks) 

__________________________________________________________________________ 

End of Questions 
  



 

 

Bronze Mark Scheme 

Q1 

 
Q2 

 

  



 

 

Q3 

Question 
Number Scheme Marks    

   
(i)                   ( )sin 3 sin 2θ θ θ= +   

                             sin 2 cos cos 2 sinθ θ θ θ= +   

                             ( )22sin cos .cos 1 2sin sinθ θ θ θ θ= + −  M1 A1 

                             ( )2 32sin 1 sin sin 2sinθ θ θ θ= − + −  M1 

                             33sin 4sinθ θ= −                                                       cso A1             (4) 
   

(ii)                            38sin 6sin 1 0θ θ− + =   
                                    2sin 3 1 0θ− + =  M1 A1 

                                          1sin 3
2

θ =  M1 

                                               3 30 ,150θ =     

                                                 10 , 50θ =    A1 A1       (5) 

 
Q4 
 
Working or answer an examiner might expect to 
see 

Mark Notes 

tan 2 1θ =  M1 This mark is given for 
deducing the value of tan 2θ  

180 45+   M1 This mark is given for finding 
the solution in the third 
quadrant for arctan1 

112.5θ =   A1 This mark is given for finding 
a correct value for θ  

 
  



 

 

Q5 
 
 

 
  

2𝑐𝑐𝑐𝑐𝑐𝑐23𝜃𝜃 = 3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐23𝜃𝜃 − 3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐3𝜃𝜃 − 2 = 0 

(2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐3𝜃𝜃 + 1)(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐3𝜃𝜃 + 2) = 0 

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐3𝜃𝜃 = 2 

𝜃𝜃 =
𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 �1

2�
3 ,

30°
3 = 10° 

𝜃𝜃 =
180° − 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 �1

2�
3 = 50° 

𝜃𝜃 =
360° + 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(1

2)
3 = 130° 

All 4 correct values 10°, 50°, 130°, 170° 



 

 

Silver Questions                 

Non-calculator  

The total mark for this section is 27 

Q1 
  
(a)  Use the identity cos2θ + sin2θ = 1 to prove that tan2θ = sec2θ − 1. 

(2) 
(b)  Solve, for 0 ≤ θ < 360°, the equation 

2 tan2θ + 4 sec θ + sec2θ = 2 
(6) 

 
(Total for Question 1 is 8 marks) 

__________________________________________________________________________ 

Q2   
  
Solve 

cosec2 2x − cot 2x = 1 

for 0 180x≤ ≤  . 

(7) 
  

(Total for Question 2 is 7 marks) 
__________________________________________________________________________ 

Q3 
 
Solve, for 0 ≤ θ < 2π, the equation 

3sec2θ + 3secθ = 2 tan2θ 
You must show all of your working. Give your answers in terms of π.  

(6) 
 

(Total for Question 2 is 6 marks) 
__________________________________________________________________________ 

  



 

 

Q4 
 
Given that 

 
Hence, solve, for –π ≤ x < π, 

4cot 2x + 2 tan x = cosec2x 
Give your answers in exact form. 
(Solutions based entirely on graphical or numerical methods are not acceptable.)  

(6) 
  

(Total for Question 4 is 6 marks) 
__________________________________________________________________________ 

End of Questions 
 

  



 

 

Silver Mark Scheme 
Q1 

 

 
 
 
 
 
 
 
 
 



 

 

 
Q2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
  



 

 

Q4  
Question 
Number 

Scheme Marks 

 4 cot 2𝑥𝑥 + 2 tan 𝑥𝑥 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 ⇒ 2 cot 𝑥𝑥 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 
⇒ 2 cot 𝑥𝑥 = 1 + 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 

⇒ 0 = 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 − 2 cot 𝑥𝑥 + 1 
⇒ 0 = (cot 𝑥𝑥 − 1)2 

⇒ cot 𝑥𝑥 = 1 
⇒ tan 𝑥𝑥 = 1 

⇒ 𝑥𝑥 = −
3𝜋𝜋
4

,
𝜋𝜋
4

  

 
M1 
A1 
M1 

 
M1 

 
A2 

 

  



 

 

Gold Questions                           

Non-calculator  

The total mark for this section is 29 

Q1 
Given that 

 
Solve, for 0° < θ < 360°, the equation 

sin cos 1
cos sin

θ θ
θ θ
+ =  

giving your answers in exact form. 
(6) 

  
(Total for Question 1 is 6 marks) 

__________________________________________________________________________ 

Q2  
  
Given that sin 2𝑥𝑥 = 2 sin 𝑥𝑥 cos 𝑥𝑥, find, for 0 < x < π, all the solutions of the equation 
 

cosec x − 4cos x = 0 
  

(5) 
  

(Total for Question 2 is 5 marks) 
__________________________________________________________________________ 

Q3 
 
Given that 

cosec 2x + cot 2x = cot x,     x ≠ 90n°,     n    
 

Hence, or otherwise, solve, for 0 ≤ θ < 180°, 
cosec (4θ + 10°) + cot (4θ + 10°) = √3 

You must show your working. 
(Solutions based entirely on graphical or numerical methods are not acceptable.)  

(5) 
  

(Total for Question 3 is 5 marks) 
__________________________________________________________________________ 

  



 

 

Q4 
In this question you must show all stages of your working. 

(a)  Show that 

 
(3) 

(b)  Hence, or otherwise, solve for 0 < x < 180° 
cosec x − sin x = cos x cot (3x − 50°) 

(5) 
 

(Total for Question 4 is 8 marks) 
__________________________________________________________________________ 

Q5  

(a)  For π π
2 2

y− ≤ ≤  , sketch the graph of y = g(x) where 

g(x) = arcsin x     −1 ≤ x ≤ 1 
(2) 

(b)  Find the exact value of x for which 
3g(x + 1) + π = 0 

(3) 
 

(Total for Question 5 is 5 marks) 
__________________________________________________________________________ 

End of Questions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Gold Mark Scheme 
Q1 

Question 
Number 

Scheme Marks 

 2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 2𝜃𝜃 = 1 

sin 2𝜃𝜃 =
1
2

 
2𝜃𝜃 = 30°, 150°, 390°, 510° 
𝜃𝜃 = 15°, 75°, 195°, 255° 

M1 
A1 
 
M2 
A2 

 
Q2 

 
 
 
 
 
 
 
 
 

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 − 4 cos 𝑥𝑥 = 0 ,      0 < 𝑥𝑥 < 𝜋𝜋 

1
sin 𝑥𝑥

− 4 cos 𝑥𝑥 = 0 

1
sin 𝑥𝑥

= 4 cos 𝑥𝑥 

1 = 4 sin 𝑥𝑥 cos 𝑥𝑥 

1 = 2(2 sin 𝑥𝑥 cos 𝑥𝑥) 

1 = 2 sin 2𝑥𝑥 

sin 2𝑥𝑥 =
1
2

 

 

 

Radians  2𝑥𝑥 = 𝜋𝜋
6

, 5𝜋𝜋
6

 

Degrees  2𝑥𝑥 = 30°, 150° 

Radians  𝑥𝑥 = 𝜋𝜋
12

, 5𝜋𝜋
12

 

Degrees  𝑥𝑥 = 15°, 75° 

 

sin 2𝑥𝑥 =
1
2 



 

 

Q3 
  

 

 

 
 

 
 
 
 
 



 

 

 
Q4 

 

 



 

 

 

 
  

 



 

 

Q5 

 

 
 

 

 

 



 

 

Platinum Questions 
Non-calculator  

The total mark for this section is 28      

Q1 

 Solve, for 0 ≤ θ ≤ 180°, 

tan (θ + 35°) = cot (θ − 53°). 

(4)  
 

(Total for Question 1 is 4 marks) 
__________________________________________________________________________ 

Q2  

 The angle θ,   0 < θ  < 
2
π ,  satisfies 

tan θ  tan 2θ  = ∑
∞

=0
2cos2

r

r θ . 

(a)  Show that tan θ  = 3p, where p is a rational number to be found. 

(8) 

(b)  Hence show that 
6
π  < θ  < 

4
π . 

 (2) 

(Total for Question 2 is 10 marks) 
__________________________________________________________________________ 

 

 

 

 

 

 

  



 

 

Q3    

 

  

 

 

 

 

 

Figure 1 

 The circle, with centre C and radius r, touches the y-axis at (0, 4) and also touches the line with 
equation 4y − 3x = 0, as shown in Figure 1. 

 (a) (i) Find the value of r. 

  (ii) Show that arctan ( )4
3  + 2 acrtan ( )2

1  = 2
1 π. 

(8) 

 The line with equation 4x + 3y = q, q > 12, is a tangent to the circle. 

(b) Find the value of q. 

(4) 
   

(Total for Question 3 is 12 marks) 
__________________________________________________________________________ 

End of Questions 
 

 

  

x O 

C 
(0, 4) 

y 

4y − 3x = 0 



 

 

Platinum Mark Scheme 

Q1 

 

Q2 

 

 

  



 

 

Q3 

 



  
 

 

 

Topic 7: Trigonometry and 
Modelling 

 

 

Bronze, Silver, Gold and 
Platinum Worksheets for  

A 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 A Level Mathematics: Pure Mathematics Year 2’ 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         

Non-calculator 

The total mark for this section is 32 

Q1 
  
Prove that 

 
(3) 

 
(Total for Question 1 is 3 marks) 

__________________________________________________________________________ 

 
Q2 
  
Prove that 

( )sin 2 tan tan cos 2 ,       2 1 90 ,       x x x x x n n− ≡ ≠ + ∈   

(4) 
 

(Total for Question 2 is 4 marks) 
__________________________________________________________________________ 

 
Q3 
  
Given that 

tanθ° = p, where p is a constant, p ≠ ±1 
use standard trigonometric identities, to find in terms of p, 
(a)   tan2θ° 

(2) 
(b)   cosθ° 

(2) 
(c)   cot(θ – 45)° 

(2) 
Write each answer in its simplest form. 
 

(Total for Question 3 is 6 marks) 
__________________________________________________________________________ 



 

 

Q4 
  
(a)  Use the double angle formulae and the identity 

cos(A + B)  cosAcosB − sinAsinB 
to obtain an expression for cos 3x in terms of powers of cos x only. 

(4) 
(b)  (i)  Prove that 

 
(4) 

(ii)  Hence find, for 0 < x < 2π, all the solutions of 

 
(3) 

  
(Total for Question 4 is 11 marks) 

__________________________________________________________________________ 

  
Q5 
  
(a)  Show that 

 
(3) 

(b)  Hence, or otherwise, solve for 0 < x < 180° 
cosec x − sin x = cos x cot (3x − 50°) 

(5) 
  

(Total for Question 5 is 8 marks) 
__________________________________________________________________________ 

End of Questions 
 

  
 
 

 

 

 



 

 

Bronze Mark Scheme 
 
Q1 
  

 

 
 
 
 
 
 
 
 



 

 

Q2 
  

 

 

 



 

 

 
 
Q3 
  

 



 

 

 



 

 

 
   
 
 
 
 
 
 



 

 

 
Q4 
  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q5 
 

 

 



 

 

 

 
 
 



 

 

Silver Questions          

Non-calculator 

The total mark for this section is 34 

Q1 
  

(i) Use an appropriate double angle formula to show that 
cosec2x = λ cosec x sec x, 

and state the value of the constant λ. 
(3) 

 
(ii) Solve, for 0 ≤ θ < 2π, the equation 

3sec2θ + 3secθ = 2 tan2θ 
You must show all your working. Give your answers in terms of π.  

(6) 
 

(Total for Question 1 is 9 marks) 
__________________________________________________________________________ 

 
Q2 
  
(a) Starting from the formulae for sin(A + B) and cos(A + B), prove that 

 
(4) 

(b) Deduce that 

 
(3) 

(c) Hence, or otherwise, solve, for 0 πθ≤ ≤ , 

 
Give your answers as multiples of π. 

(6) 
  

(Total for Question 2 is 13 marks) 
__________________________________________________________________________ 

 
 
 
 
 



 

 

Q3 
  
(a)  Prove that 

 
(4) 

(b)  Hence, or otherwise, 
(i) show that tan 15° = 2 − √3, 

(3) 
(ii) solve, for 0 < x < 360°, 

 
(5) 

 
(Total for Question 3 is 12 marks) 

__________________________________________________________________________ 

End of Questions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Silver Mark Scheme 
 

Q1 
  

 



 

 

 

 
 



 

 

 
Q2 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q3 
  

 
 

 



 

 

Gold Questions         

Non-calculator 

The total mark for this section is 33 

Q1 
  
Show that 

cosec 2x + cot 2x = cot x,     x ≠ 90n°,     n∈ . 

(5) 
 

(Total for Question 1 is 5 marks) 
__________________________________________________________________________ 

 
Q2 
  
Prove 

 
(4) 

 
 (Total for Question 2 is 4 marks) 

__________________________________________________________________________ 

 
Q3 
  

(i)   Solve, for πθ θ≤ < , the equation 

 
       giving your answers in terms of π. 

(3) 
(ii)   Given that 

 
 find cos x in terms of k. 

(3) 
   

 (Total for Question 3 is 6 marks) 
__________________________________________________________________________ 

 



 

 

Q4 
  
Prove that 

 
(5) 

   
 (Total for Question 4 is 5 marks) 

__________________________________________________________________________ 

 
Q5 
 
(a) (i) By writing 3θ = (2θ + θ), show that  

sin 3θ = 3 sin θ − 4 sin3θ. 
(4) 

     (ii) Hence, or otherwise, for 0 < θ < , solve 
8 sin3θ − 6 sin θ + 1 = 0. 

          Give your answers in terms of π. 
(5) 

(b) Using sin(θ − α) = sin θ cosα − cosθ sinα, or otherwise, show that 
sin15° =  (√6 − √2). 

(4) 
 

 (Total for Question 5 is 13 marks) 
__________________________________________________________________________ 

End of Questions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Gold Mark Scheme 
 
Q1 
  

 

 
 



 

 

 
 
 
 
 
 
 
 



 

 

Q2 
  

 
  
 
 
Q3 
  

 



 

 

 
   
 
 
Q4 
  

 



 

 

 

 



 

 

 
   
 
 
 
 
 
 
 



 

 

 
Q5 

 
 
 



 

 

Platinum Questions       

Non-calculator 

The total mark for this section is 33 

Q1 

 (a) Prove the identity 
 

(sin x + cos y) cos(x − y) ≡ (1 + sin(x − y))(cos x + sin y) 
(5) 

(b) Hence, or otherwise, show that 
 

sin 5 cos3 1 tan
cos5 sin 3 1 tan

θ θ θ
θ θ θ
+ +

≡
+ −

  

(6) 

(c) Given that k > 1, show that the equation sin 5 cos3
cos5 sin 3

kθ θ
θ θ
+

=
+

 has a unique solution 

 in the interval  0 < θ  < 
4
π  

(4) 
(+S2) 

(Total for Question 1 is 17 marks) 
__________________________________________________________________________ 

Q2 

 Solve, for 0 ⩽ x ⩽ 360°, 

sin 47° cos3 x + cos 47° sin x cos2 x cos2 x. 

(7) 

(Total for Question 2 is 7 marks) 
__________________________________________________________________________ 

Q3 

 Solve for 0 < x < 360° 

(sec )(sec78 )cot 2 tan 78
2

xx °
− ° =  

where x is not an integer multiple of 90°. 

(9) 

(Total for Question 3 is 9 marks) 
__________________________________________________________________________ 

End of Questions 



 

 

Platinum Mark Scheme 

Q1



 

 

 

 

 

 

 

 



 

 

Q2 

 

 

Q3 

 



  
 

 

 

Topic 8: Parametric Equations  
(Includes Parametric Differentiation and Integration) 

 

Bronze, Silver, Gold and 
Platinum Worksheets for  

A 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 A Level Mathematics: Pure Mathematics Year 2’ 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        

Non-calculator  

The total mark for this section is 27 

Q1 
  
A curve C has parametric equations 

 
Show that the Cartesian equation of the curve C can be written in the form 

 
Where a and b are integers to be found. 

(3) 
 

(Total for Question 1 is 3 marks) 
__________________________________________________________________________ 

 Q2  
The curve C has parametric equations 

63 4, 5 , 0x t y t
t

= − = − >  

(a)   Find d
d
y
x

 in terms of t. 

(2) 

The point P lies on C where 1
2

t = . 

(b)   Find the equation of the tangent to C at the point P. Give your answer in the form 
 y = px + q, where p and q are integers to be determined. 

(3) 
(c)   Show that the Cartesian equation for C can be written in the form 

, 4
4

ax by x
x
+

= > −
+

 

Where a and b are integers to be determined. 
(3) 

  (Total for Question 2 is 8 marks) 
__________________________________________________________________________ 

  
 
 



 

 

Q3 
  

 
Figure 3 shows the curve C with parametric equations 

 
The point P lies on C and has coordinates (4, 2√3). 
(a)  Find the value of t at the point P. 

(2) 
The line l is a normal to C at P. 
(b)  Show that an equation for l is y = –x√3 + 6√3. 

(6) 
The finite region R is enclosed by the curve C, the x-axis and the line x = 4, as shown shaded 
in Figure 3. 

(c)  Show that the area of R is given by the integral  sin2t cos t dt. 
(4) 

(d)  Use this integral to find the area of R, giving your answer in the form a + b√3, where 
a and b are constants to be determined. 

(4) 
   (Total for Question 3 is 16 marks) 

__________________________________________________________________________ 

End of Questions 
  



 

 

Bronze Mark Scheme 
 
Q1 
  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q2 
  

 

 



 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q3 
  

 
  
 

 

  



 

 

Silver Questions         

Non-calculator  

The total mark for this section is 28 

Q1 
  

 
The curve C1 with parametric equations 

 
Meets the circle C2 with equation 

 
At four distinct points as shown in Figure 2. 
Given that one of these points, S, lies in the 4th quadrant, find the Cartesian coordinates of S. 

 (6) 
  

(Total for Question 1 is 6 marks) 
__________________________________________________________________________ 

  
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Q2 

 
Figure 2 shows a sketch of the curve with parametric equations 

 

(a)   Find the gradient of the curve at the point where 
3

t π
= . 

(4) 
(b)   Find a Cartesian equation of the curve in the form 

 
        Stating the value of the constant k. 

(4) 
(c)   Write down the range of f(x). 

(2) 
 

(Total for Question 2 is 10 marks) 
__________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q3 
  

 
Figure 4 

Figure 4 shows a sketch of part of the curve C with parametric equations 

33 sin , sec , 0
2

x y πθ θ θ θ= = ≤ ≤  

The point P(k, 8) lies on C, where k is a constant. 
(a)   Find the exact value of k. 

(2) 
The finite region R, shown shaded in Figure 4, is bounded by the curve C, the y-axis, the  
x-axis and the line with equation x = k. 
(b)   Show that the area of R can be expressed in the form 

 
Where λ, α and β are constants to be determined. 

(4) 
(c)   Hence use integration to find the exact value of the area of R. 

(6) 
 

 (Total for Question 3 is 12 marks) 
__________________________________________________________________________ 

End of Questions 
  
 
  



 

 

Silver Mark Scheme 
Q1  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

Q2 

 

 
 
 
 
 
 
 
 
 



 

 

Q3  

 

 



 

 

 



 

 

 

 
  
  



 

 

Gold Questions         

Non-calculator  

The total mark for this section is 30 

Q1 
  

 
Figure 3 

Figure 3 shows a sketch of the curve C with parametric equations 

π4cos , 2sin , 0 2π
6

x t y t t = + = ≤ ≤ 
 

 

(a) Show that 
x + y = √3 cost 

(3) 
(b) Show that a Cartesian equation of C is 

(x + y)2 + ay2 = b 
Where a and b are integers to be determined. 

(2) 
 

(Total for Question 1 is 5 marks) 
__________________________________________________________________________ 

 
 
 
 
 
 
 
 
 



 

 

Q2 
  
A curve C has parametric equations 

x = 3 + 2 sin t,      y = 4 + 2 cos 2t,      0 ≤ t < 2π 
 
(a)  Show that all points on C satisfy y = 6 − (x − 3)2 

(2) 
(b)  (i)  Sketch the curve C. 

(ii)  Explain briefly why C does not include all points of y = 6 − (x − 3)2,   x∈ . 
(3) 

The line with equation x + y = k, where k is a constant, intersects C at two distinct points. 
(c)  State the range of values of k, writing your answer in set notation. 

(5) 
 (Total for Question 2 is 10 marks) 

__________________________________________________________________________ 

  
  



 

 

Q3 

 
Figure 2 shows a sketch of part of the curve C with parametric equations 

11 , 2 1
2

tx t y= − = −  

The curve crosses the y-axis at the point A and crosses the x-axis at the point B. 
(a)  Show that A has coordinates (0, 3). 

(2) 
(b)  Find the x coordinate of the point B. 

(2) 
(c)  Find an equation of the normal to C at the point A. 

(5) 
The region R, as shown shaded in Figure 2, is bounded by the curve C, the line x = −1 and the 
x-axis. 
(d)  Use integration to find the exact area of R. 

(6) 
(Total for Question 3 is 15 marks) 

__________________________________________________________________________ 

End of Questions 
 
 
  



 

 

Gold Mark Scheme 
Q1  

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q2  

 

 



 

 

 

 



 

 

Q3 

 
 
  



 

 

Platinum Questions         

Non-calculator  

The total mark for this section is 13 

Q1 

 The curve C has parametric equations 

      x = cos2 t, 

      y = cos t sin t, 

where 0 ≤ t < π. 

(a)  Show that C is a circle and find its centre and its radius. 

(5) 

 

Figure 1 

Figure 1 shows a sketch of C. The point P, with coordinates (cos2 α, cos α sin α), 0 < α < 
2
π , 

lies on C. The rectangle R has one side on the x-axis, one side on the y-axis and OP as a 
diagonal, where O is the origin. 

(b)  Show that the area of R is sin α cos3 α. 

(1) 

(c)  Find the maximum area of R, as α varies. 

(7) 

(Total for Question 1 is 13 marks) 
__________________________________________________________________________ 

End of Questions 
 

  



 

 

Platinum Mark Scheme 

Q1 

 



  
 

 

 

Topic 9: Differentiation 
 

Bronze, Silver, Gold and 
Platinum Worksheets for  

A 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 A Level Mathematics: Pure Mathematics Year 2’ 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         

Non-calculator 

The total mark for this section is 35 

Q1 
 
The curve C has equation 

 
(a)   Find  

(i) d
d
y
x

 

(ii) 
2

2

d
d

y
x

 

(3) 
(b)   Verify that C has a stationary point when x = 2 

(2) 
(c)   Determine the nature of this stationary point, giving a reason for your answer. 

(2) 
 

 (Total for Question 1 is 7 marks) 
__________________________________________________________________________ 

 
Q2 
  
Given y = x(2x + 1)4, show that 

 
where n, A and B are constants to be found. 

(4) 
 

  (Total for Question 2 is 4 marks) 
__________________________________________________________________________ 

  
 
 
 
 
 
 
 



 

 

 
Q3 
 
A curve C has the equation y2 − 3y = x3 + 8. 
(a) Find d

d
y
x

 in terms of x and y. 

(4) 
(b) Hence find the gradient of C at the point where y = 3. 

(3) 
  

(Total for Question 3 is 7 marks) 
__________________________________________________________________________ 

Q4 
 
Find the gradient of the curve with equation 

 
at the point on the curve where x = 2. Give your answer as an exact value. 

(7) 
(Total for Question 4 is 7 marks) 

__________________________________________________________________________ 

Q5 
(i)  Find, using calculus, the x coordinate of the turning point of the curve with equation 

 
Write your answer in the form  
 

( )arctanx m b=  
Where m and b are constants to be determined.  

(5) 

(ii)  Given that 2 πsin 2 ,   0
4

x y y= < < , find d
d
y
x

 as a function of y. 

  
Write your answer in the form 

 
where p and q are constants to be determined. 

(5)  
(Total for Question 5 is 10 marks) 

__________________________________________________________________________ 

End of Questions 
  



 

 

Bronze Mark Scheme 
 
Q1 
  

 

 
  
 
 



 

 

Q2 

  
 Q3 

  



 

 

Q4 
  

 
 
 
 
 
 
 
 



 

 

Q5 
  

 

 



 

 

 

 
 
 



 

 

Silver Questions          

Non-calculator 

The total mark for this section is 36 

 
Q1 
  
Given that 

 

Find d
d
y
x

. Give each term in your answer in its simplified form.  

(6) 
 

 (Total for Question 1 is 6 marks) 
__________________________________________________________________________ 

Q2 
  
The curve C has the equation 2x + 3y2 + 3x2 y = 4x2. 
The point P on the curve has coordinates (−1, 1).  
(a) Find the gradient of the curve at P. 

(5) 
(b) Hence find the equation of the normal to C at P, giving your answer in the form  

ax + by + c = 0, where a, b and c are integers. 
(3) 

  
 (Total for Question 2 is 8 marks) 

___________________________________________________________________________ 
 
Q3 
  
Given that θ is measured in radians, prove, from first principles, that the derivative of sin θ is 
cos θ 

You may assume the formula for sin(A ± B) and that as h → 0, sin 1h
h

→  and cos 1 0h
h
−

→ .  

(5) 
 

  (Total for Question 3 is 5 marks) 
___________________________________________________________________________ 
  
Q4 



 

 

 

(a)  Show that 
( )

d
d 1 n
y A
x x
=

+
 where A and n are constants to be found. 

(4) 

(b)  Hence deduce the range of values for x for which d
d
y
x

 < 0. 

(1) 
 

   (Total for Question 4 is 5 marks) 
___________________________________________________________________________ 
 
Q5 
 
(i) Given that 

x = sec2 2y,     π0
4

y< <  

show that 

 
(4) 

(ii) Given that 
y = (x2 + x3)ln2x 

find the exact value of d e at 
d 2
y x
x

= , giving your answer in its simplest form. 

(5) 
(iii) Given that 

 
show that 

 
where g(x) is an expression to be found. 

(3) 
 

   (Total for Question 5 is 12 marks) 
__________________________________________________________________________ 

End of Questions 
  



 

 

Silver Mark Scheme 
 
Q1 
  

 
  
 
 
 
 
 
 
 
 



 

 

Q2 
  

 



 

 

Q3 
  

 

 



 

 

 

 
  
 
 
 
 
 



 

 

Q4 

 
 
Q5 

 



 

 

 

 



 

 

 

 
 
 
 
 
 
 
 



 

 

Gold Questions          

Non-calculator 

The total mark for this section is 35 

Q1 
(i)   Differentiate with respect to x 

(a)   x2 cos3x 
(3) 

(b) 
( )2

2

ln 1
1

x
x

+

+
 

(4) 
(i)   A curve C has the equation 

 
The point P on the curve has x-coordinate 2. Find an equation of the tangent to C at 
P in the form ax + by + c = 0, where a, b and c are integers. 

(6) 
 

(Total for Question 1 is 13 marks) 
__________________________________________________________________________ 

  



 

 

Q2 
  

 

 
A manufacturer produces a storage tank. 
The tank is modelled in the shape of a hollow circular cylinder closed at one end with a  
hemispherical shell at the other end as shown in Figure 9. 
The walls of the tank are assumed to have negligible thickness. 
The cylinder has radius r metres and height h metres and the hemisphere has radius r metres. 
The volume of the tank is 6 m3. 
(a)  Show that, according to the model, the surface area of the tank, in m2, is given by 

 
(4) 

The manufacturer needs to minimise the surface area of the tank. 
(b)  Use calculus to find the radius of the tank for which the surface area is a minimum. 

(4) 
  

(Total for Question 2 is 8 marks) 
__________________________________________________________________________ 

  



 

 

 Q3 
  
A curve C has equation 

 

Find the exact value of d
d
y
x

 at the point on C with coordinates (3, 2). 

(7) 
 

(Total for Question 3 is 7 marks) 
__________________________________________________________________________ 

Q4  

The curve C, in the standard Cartesian plane, is defined by the equation 

 
The curve C passes through the origin O 

(a)  Find the value of d
d
y
x

at the origin. 

(2) 
(b)  (i)  Use the small angle approximation for sin 2y to find an equation linking x and y for 
points close to the origin. 

(ii)  Explain the relationship between the answers to (a) and (b)(i). 
(2) 

(c)  Show that, for all points (x, y) lying on C, 

 
where a and b are constants to be found. 

(3) 
 

 (Total for Question 4 is 7 marks) 
__________________________________________________________________________ 

End of Questions 
  
 
  



 

 

Gold Mark Scheme 
Q1 

 

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 



 

 

Q2  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Q3  

 
Q4 
  

 
  



 

 

Platinum Questions  

Non-calculator 

The total mark for this section is 22  

Q1 

(a) Given that y = ln [t + √(1 + t2)], show that   
t
y

d
d  = 

)1(
1

2t+√
. 

 (3) 

The curve C has parametric equations 

x = 
)1(

1
2t+√

, y = ln [t + √(1 + t2)],     t ∈ ℝ. 

A student was asked to prove that, for t > 0, the gradient of the tangent to C is negative. 

 The attempted proof was as follows: 

         y  = ln 





 +

x
t 1

 

  = ln 





 +

x
tx 1

 

 = ln (tx + 1) − ln x 

        ∴ 
x
y

d
d   = 

xtx
t 1

1
−

+
 

 = 
x

x
t

x
t

1
1
−

+
 

      = 
)1(

)1(
2

2

tt
tt
+√+
+√  − √ (1 + t2) 

 = –
)1(

)1(
2

2

tt
t
+√+

+  

As (1 + t2) > 0, and t + √(1 + t2) > 0 for t > 0, 
x
y

d
d  < 0 for t > 0. 

(b) (i) Identify the error in this attempt. 

 (ii) Give a correct version of the proof. 

(6) 



 

 

 (c) Prove that  ln [−t + √(1 + t2)] = −ln [t + √(1 + t2)]. 

(3) 

(d) Deduce that C is symmetric about the x-axis and sketch the graph of C. 

(3) 

(Total for Question 1 is 15 marks) 
__________________________________________________________________________ 

Q2 

 

Figure 2 

Figure 2 shows a sketch of the curve C with parametric equations 

( ) π2sin , ln sec , 0
2

x t y t t= = < <  

The tangent to C at the point P, where t = π
3

, cuts the x-axis at A. 

(a) Show that the x-coordinate of A is ( )3 3 ln 2
3

− . 

(6) 

The shaded region R lies between C, the positive x-axis and the tangent AP as shown in 
Figure 2. 
(b)   Show that the area of R is √3 (1+ln2) −2ln(2+√3) − √3

6
(ln2)2 .          (11) 

(Total for Question 2 is 17 marks) 
__________________________________________________________________________ 

End of Questions 
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Topic 10: Numerical methods 
 

Bronze, Silver, and Gold for  

A 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 45 marks. 

The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson 
Edexcel A Level Mathematics: Pure Mathematics Year 2’ textbook.  

Please note the questions in this topic are calculator questions. 

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 

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        

Calculator 

The total mark for this section is 34 

Q1  
f(x) = ln(x + 2) − x + 1,    x > −2, x . 

(a)  Show that there is a root of f(x)  = 0 in the interval 2 < x < 3 . 
(2) 

(b)  Use the iterative formula 

xn + 1 = ln(xn + 2) + 1, 0 2.5x =  

to calculate the values of x1 , x2 and x3 giving your answers to 5 decimal places. 
(3) 

(c)  Show that x = 2.505 is a root of f(x)  = 0 correct to 3 decimal places. 
(2) 

 
 (Total for Question 1 is 7 marks) 

__________________________________________________________________________ 

 Q2 
  

f(x) = − x3 + 3x2 − 1. 
(a)  Show that the equation f(x) = 0 can be rewritten as 

1
3

x
x

 =  − 
 

(2) 

(b)  Starting with 1 0.6x = , use the iteration 

1
1

3n
n

x
x+

 
=  − 

 

to calculate the values of 2 3 4, and x x x , giving all your answers to 4 decimal places. 
(2) 

(c)  Show that x = 0.653 is a root of f(x) = 0 correct to 3 decimal places. 
(3) 

  (Total for Question 2 is 7 marks) 
__________________________________________________________________________ 

  
 
 



 
 

 

 
Q3 

 
(a)  Show that the equation f (x) = 0 can be written as 

 
(3) 

The equation x3 + 3x2 + 4x −12 = 0 has a single root which is between 1 and 2. 
 
(b)  Use the iteration formula 

 
with x0 = 1 to find, to 2 decimal places, the value of 1 2 3, and x x x . 

(3) 
The root of f(x) = 0 is α. 
 
(c)  By choosing a suitable interval, prove that α = 1.272 to 3 decimal places. 

(3) 
 

(Total for Question 3 is 9 marks) 
__________________________________________________________________________ 

Q4 
f (x) = 3xex − 1 

The curve with equation y = f (x) has a turning point P. 
(a) Find the exact coordinates of P. 

(5) 
The equation f (x) = 0 has a root between x = 0.25 and x = 0.3 
(b) Use the iterative formula 

1
1 e
3

nx
nx −
+ =  

     with 0 0.25x = to find, to 4 decimal places, the values of 1 2 3, and x x x . 
(3) 

(c) By choosing a suitable interval, show that a root of f (x) = 0 is x = 0.2576 correct to  
4 decimal places. 

(3) 
  

(Total for Question 4 is 11 marks) 
__________________________________________________________________________ 

End of Questions 



 
 

 

Bronze Mark Scheme 
 
Q1 
  

 
  
  



 
 

 

Q2 
 

 
  
Q3 
  

 
 
 
  



 
 

 

Q4 

 
 
  
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Silver Questions         

Calculator 

The total mark for this section is 39 

 
Q1 

g(x) = ex−1 + x − 6 
(a)  Show that the equation g(x) = 0 can be written as 

x = ln(6 − x) + 1,        x < 6  
(2) 

The root of g(x) = 0 is a. 
The iterative formula 

xn + 1= ln(6 − xn) + 1,        0 2x =  

is used to find an approximate value for a. 

(b)  Calculate the values of 1 2 3, and x x x  to 4 decimal places. 

(3) 
(c)  By choosing a suitable interval, show that a = 2.307 correct to 3 decimal places. 

(3) 
(Total for Question 1 is 8 marks) 

__________________________________________________________________________ 

  



 
 

 

Q2 

( ) 2 1f 3 2cos , 0 π
2

x x x x x = − + ≤ ≤ 
 

 

(a) Show that the equation f (x) = 0 has a solution in the interval 0.8 < x < 0.9 
(2) 

The curve with equation y = f (x) has a minimum point P. 
(b) Show that the x-coordinate of P is the solution of the equation 

 
(4) 

(c) Using the iteration formula 

xn+1 = ,     0 2x =  

find the values of 1 2 3, and x x x , giving your answers to 3 decimal places. 

(3) 
(d) By choosing a suitable interval, show that the x-coordinate of P is 1.9078 correct to 4 
decimal places. 

(3) 
  

(Total for Question 2 is 12 marks) 
__________________________________________________________________________ 

  



 
 

 

Q3 
  

 
Figure 2 

Figure 2 shows a sketch of part of the curve with equation 

2 312cos 3 2
2

y x x x = + − − 
 

 

The curve crosses the x-axis at the point Q and has a minimum turning point at R. 
(a) Show that the x coordinate of Q lies between 2.1 and 2.2. 

(2) 
(b) Show that the x coordinate of R is a solution of the equation 

 
(4) 

Using the iterative formula 

 
(c) find the values of 1 2  and x x to 3 decimal places. 

(2) 
 

(Total for Question 3 is 8 marks) 
__________________________________________________________________________ 

 
  



 
 

 

Q4 
  

 
(a)  Show that f (x)  = 0 has a root, α, between x = 1.4 and x = 1.45. 

(2) 
(b)  Show that the equation f (x)  = 0 can be written as 

 
(3) 

(c)  Starting with x0 = 1.43, use the iteration 

 
to calculate the values of 1 2 3, and x x x , giving your answers to 4 decimal places. 

(3) 
(d)  By choosing a suitable interval, show that α = 1.435 is correct to 3 decimal places. 

(3) 
 (Total for Question 4 is 11 marks) 

__________________________________________________________________________ 

End of Questions 
 
 

 
  



 
 

 

Silver Mark Scheme 
 
Q1 

 
 
Q2

 
 
 
  



 
 

 

Q3  

 
 
 
 
 
 
 
 
  



 
 

 

Q4  
 

 
 
 
 
 
 

  



 
 

 

Gold Questions       47 Marks     

Calculator 

The total mark for this section is 47 

Q1 
  

 
Figure 8 shows a sketch of the curve C with equation y = xx , x > 0 
(a)  Find, by firstly taking logarithms, the x coordinate of the turning point of C. 
(Solutions based entirely on graphical or numerical methods are not acceptable.) 

(5) 
The point P(α, 2) lies on C. 
(b)  Show that 1.5 < α < 1.6 

(2) 
A possible iteration formula that could be used in an attempt to find α is 

 
Using this formula with 1 1.5x =  

(c)  find 4x  to 3 decimal places, 

(2) 
(d)  describe the long-term behaviour of xn. 

(2) 
 (Total for Question 1 is 11 marks) 

__________________________________________________________________________ 

 
  
 
 



 
 

 

Q2 

 
Figure 1 shows part of the curve with equation y = −x3 + 2x2 + 2, which intersects the 
x-axis at the point A where x = α. 
To find an approximation to α, the iterative formula 

 
is used. 

(a)   Taking 0 2.5x = , find the values of 1 2 3 4, ,  and x x x x . 
        Give your answers to 3 decimal places where appropriate. 

(3) 
(b)   Show that α = 2.359 correct to 3 decimal places. 

(3) 
 

(Total for Question 2 is 6 marks) 
__________________________________________________________________________ 

  



 
 

 

Q3 
 
The curve with equation y = f(x) where 

f(x) = x2 + ln (2x2 − 4x + 5) 
has a single turning point at x = α. 
(a)  Show that α is a solution of the equation 

2x3 − 4x2 + 7x − 2 = 0 
(4) 

The iterative formula 

 
is used to find an approximate value for α. 

Starting with 1 0.3x =  

(b)  calculate, giving each answer to 4 decimal places, 

(i)  the value of 2x  
(ii)  the value of 4x  

(3) 
Using a suitable interval and a suitable function that should be stated, 
(c)  show that α is 0.341 to 3 decimal places. 

(2) 
 

 (Total for Question 3 is 9 marks) 
__________________________________________________________________________ 

  



 
 

 

Q4  
The curve with equation y = 2 ln(8 − x) meets the line y = x at a single point, x = α. 
(a)  Show that 3 < α < 4 

(2) 

 
Figure 2 

Figure 2 shows the graph of y = 2 ln(8 - x) and the graph of y = x. 
A student uses the iteration formula 

 
in an attempt to find an approximation for α. 

Using the graph and starting with 1 4x =  

(b)  determine whether or not this iteration formula can be used to find an approximation for 
α, justifying your answer. 

(2) 
 

 (Total for Question 4 is 4 marks) 
__________________________________________________________________________ 

  
  



 
 

 

Q5 
  

f(x) = ln(2 x − 5) + 2 x2 − 30,   x > 2.5 
(a)   Show that f( x ) = 0 has a root α in the interval [3.5, 4] 

(2) 
A student takes 4 as the first approximation to α. 
Given f(4) = 3.099 and f ′(4) = 16.67 to 4 significant figures, 
(b)   apply the Newton-Raphson procedure once to obtain a second approximation for α, 
giving your answer to 3 significant figures. 

(2) 
(c)   Show that α is the only root of f(x) = 0 

(2) 
 (Total for Question 5 is 6 marks) 

__________________________________________________________________________ 

Q6 
  

f(x) = 25x2e2x − 16,        
 
(a)  Using calculus, find the exact coordinates of the turning points on the curve with 
equation y = f(x). 

(5) 

(b)  Show that the equation f(x) = 0 can be written as 4 e
5

xx −= ± . 

(1) 
The equation f(x) = 0 has a root α, where α = 0.5 to 1 decimal place. 
(c)  Starting with x0 = 0.5, use the iteration formula 

 
to calculate the values of 1 2 3, and x x x , giving your answers to 3 decimal places. 

(3) 
(d)  Give an accurate estimate for α to 2 decimal places and justify your answer. 

(2) 
 

(Total for Question 6 is 11 marks) 
__________________________________________________________________________ 

End of Questions 
 
  



 
 

 

Gold Mark Scheme  
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Topic 11a: Basic Integration  
 

 

Bronze, Silver, Gold and 
Platinum Worksheets for  

A 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 A Level Mathematics: Pure Mathematics Year 2’ 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        

Non-calculator 

The total mark for this section is 32 

Q1 
1
2d 6 , 0

d
y x x x x
x

−
= + >  

Given that y = 37 at x = 4, find y in terms of x, giving each term in its simplest form. 
(7) 

 
(Total for Question 1 is 7 marks) 

__________________________________________________________________________ 

Q2 
The gradient of a curve C is given by 

 

(a)  Show that 2 2d 6 9
d
y x x
x

−= + + . 

(2) 
The point (3, 20) lies on C. 
(b)  Find an equation for the curve C in the form y = f(x). 

(6) 
 

  (Total for Question 2 is 8 marks) 
__________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

 

Q3  
  

 
Figure 3 

Figure 3 shows a sketch of part of the curve C with equation 
y = x(x + 4)(x − 2). 

The curve C crosses the x-axis at the origin O and at the points A and B. 
 
(a)    Write down the x-coordinates of the points A and B. 

(1) 
The finite region, shown shaded in Figure 3, is bounded by the curve C and the x-axis. 
(b)    Use integration to find the total area of the finite region shown shaded in Figure 3. 

(7) 
 

(Total for Question 3 is 8 marks) 
__________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Q4 
 
(a)   Find 

 
       giving each term in its simplest form. 

(4) 

 
Figure 2 shows a sketch of part of the curve C with equation 

 
The curve C starts at the origin and crosses the x-axis at the point (4, 0). 
The area, shown shaded in Figure 2, consists of two finite regions and is bounded by the  
curve C, the x-axis and the line x = 9. 
(b)   Use your answer from part (a) to find the total area of the shaded regions. 

(5) 
 

  (Total for Question 4 is 9 marks) 
__________________________________________________________________________ 

End of Questions 
 

  
 
 

 

 

 

  



 

 

Bronze Mark Scheme 
 
Q1 
 

 

 
 
 



 

 

Q2 
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Silver Questions          

Non-calculator 

The total mark for this section is 33 

 
Q1 
 

 3
3

d 4 5 , 0
d 2
y xx x
x x

−
= − + ≠  

 
 Given that y = 7 at x = 1, find y in terms of x, giving each term in its simplest form. 

(6) 
(Total for Question 1 is 6 marks) 

__________________________________________________________________________ 

 
Q2 
  
Given that a is a positive constant and 

 
show that a = lnk, where k is a constant to be found. 

(4) 
 

 (Total for Question 2 is 4 marks) 
__________________________________________________________________________ 

Q3 
  
A curve C has equation y = f(x). 
Given that 

• f  '(x) = 6x2 + ax−23 where a is a constant 
•  the y intercept of C is −12 
• (x + 4) is a factor of f(x)  

find, in simplest form, f(x). 
(6) 

 
 (Total for Question 3 is 6 marks) 

__________________________________________________________________________ 

 
  
 
 



 

 

Q4 

Given that k +∈ .  

(a)  show that 
( )

3 2 d
3

k

k

x
x k−∫  is independent of k, 

(4) 

(b)  show that 
( )

2

2
2 d

2

k

k

x
x k−∫  is inversely proportional to k. 

(3) 
 

 (Total for Question 4 is 7 marks) 
__________________________________________________________________________ 

Q5 
  

 
Figure 4 

Figure 4 shows a sketch of the curve C with equation 

 
The point P with coordinates (4, 15) lies on C. 
The line l is the tangent to C at the point P. 
The region R, shown shaded in Figure 4, is bounded by the curve C, the line l and the y-axis. 
Show that the area of R is 24, making your method clear. 
(Solutions based entirely on graphical or numerical methods are not acceptable.) 

(10) 
 

  (Total for Question 5 is 10 marks) 
__________________________________________________________________________ 

End of Questions 



 

 

Silver Mark Scheme 
Q1 

 
Q2 

 



 

 

Q3 
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Gold Questions         

Non-calculator 

The total mark for this section is 34 

Q1 
  

(i) Find ln d
2
x x 

 
 ∫ . 

(4) 

(ii)  Find the exact value of 

π
2

2

π
4

sin dx x∫ . 

(5) 
 

 (Total for Question 1 is 9 marks) 
__________________________________________________________________________ 

Q2 
  
Given that A is constant and 

 
show that there are exactly two possible values for A. 

(5) 
 

  (Total for Question 2 is 5 marks) 
__________________________________________________________________________ 

  
 
 
 
 
 
 
 
 
 
 
  



 

 

Q3 
  

 
Figure 2 shows a sketch of part of the curve with equation y = x(x + 2)(x – 4). 
The region R1 shown shaded in Figure 2 is bounded by the curve and the negative x-axis. 

(a)  Show that the exact area of R1 is 20
3

. 

(4) 
The region R2 also shown shaded in Figure 2 is bounded by the curve, the positive x-axis  
and the line with equation x = b, where b is a positive constant and 0 < b < 4 
Given that the area of R1 is equal to the area of R2 
(b)  verify that b satisfies the equation 

(b + 2)2 (3b2 – 20b + 20) = 0 
(4) 

The roots of the equation 3b2 – 20b + 20 = 0 are 1.225 and 5.442 to 3 decimal places.  
The value of b is therefore 1.225 to 3 decimal places. 
(c)  Explain, with the aid of a diagram, the significance of the root 5.442 

(2) 
 (Total for Question 3 is 10 marks) 

__________________________________________________________________________ 

  
  



 

 

Q4 
  

 
Figure 2 

Figure 2 shows a sketch of part of the curve C with equation y = x ln x,    x > 0 
The line l is the normal to C at the point P(e, e) 
The region R, shown shaded in Figure 2, is bounded by the curve C, the line l and the x-axis. 
Show that the exact area of R is Ae2 + B where A and B are rational numbers to be found. 

(10) 
 

 (Total for Question 4 is 10 marks) 
__________________________________________________________________________ 

End of Questions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

Gold Mark Scheme 
Q1 
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Platinum Questions  
Calculator 

The total mark for this section is 27  

Q1 

 (a) On the same diagram, sketch y = x and y = √x, for x ≥ 0, and mark clearly the coordinates 
of the points of intersection of the two graphs. 

(2) 

(b) With reference to your sketch, explain why there exists a value a of x (a > 1) such that 

⌡
⌠

a

xx
0

d   =  ⌡
⌠ √

a

xx
0

d . 

(2) 

(c) Find the exact value of a. 

(4) 

(d) Hence, or otherwise, find a non-constant function f(x) and a constant b (b ≠ 0) such that 

⌡
⌠

−

b

b

xx d)(f   =  ⌡
⌠ √

−

b

b

xx d)](f[ . 

 (2) 

(Total for Question 1 is 10 marks) 
__________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

  



 

 

Q2 

f(x) = x − [x],      x ≥ 0 

 where [x] is the largest integer ≤ x. 

For example, f(3.7) = 3.7 − 3 = 0.7; f(3) = 3 − 3 = 0. 

 

 (a) Sketch the graph of y = f(x) for 0 ≤ x < 4. 

(3) 

(b) Find the value of p for which xx
p

d)(f
2

⌡
⌠ = 0.18. 

 (3) 

Given that    g(x) = 
kx+1

1 ,   x ≥ 0,   k > 0, 

and that 0
1
2

x = is a root of the equation f(x) = g(x), 

 (c) find the value of k. 

(2) 

 (d) Add a sketch of the graph of y = g(x) to your answer to part (a). 

(1) 

  The root of f(x) = g(x) in the interval n < x < n + 1 is xn, where n is an integer. 

 (e) Prove that 

2 2
nx  − (2n − 1)xn − (n + 1) = 0. 

(4) 

  (f) Find the smallest value of n for which xn − n < 0.05. 

 (4) 

(Total for Question 2 is 17 marks) 
__________________________________________________________________________ 
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Topic 12: Vectors 
 

Bronze, Silver, Gold and 
Platinum Worksheets for  

A 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 approximately 25 and 35 marks. 

The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson 
Edexcel A Level Mathematics: Pure Mathematics Year 2’ 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         

Non-calculator 

The total mark for this section is 20 

 

Q1 
  
[In this question the unit vectors i and j are due east and due north respectively.] 
A stone slides horizontally across ice. 
Initially the stone is at the point A(–24i – 10j) m relative to a fixed point O. 
After 4 seconds the stone is at the point B(12i + 5j) m relative to the fixed point O. 
The motion of the stone is modelled as that of a particle moving in a straight line at constant 
speed. 
Using the model prove that the stone passes through O. 

(2) 
  

(Total for Question 1 is 2 marks) 
__________________________________________________________________________ 

  
Q2 
  
Given that the point A has position vector 3i – 7j and the point B has position vector 8i + 3j, 

(a)   find the vector AB


. 
(2) 

(b)   Find AB


. Give your answer as a simplified surd. 

(2) 
 

 (Total for Question 2 is 4 marks) 
__________________________________________________________________________ 

  
  



 

 

Q3 
  
Given that the point A has position vector 4i – 5j and the point B has position vector –5i –2j, 

(a)  find the vector AB


, 
(2) 

(b)  find AB


. Give your answer as a simplified surd. 

(2) 
  

(Total for Question 3 is 4 marks) 
__________________________________________________________________________ 

  
Q4 
Relative to a fixed origin O, the point A has position vector i - 3j + 2k and the point B has 
position vector -2i + 2j - k. The points A and B lie on a straight line l. 

(a) Find AB


. 
(2) 

(b) Find a vector equation of l. 
(2) 

The point C has position vector 2i + pj- 4k with respect to O, where p is a constant. Given 
that AC is perpendicular to l, find 
(c) the value of p, 

(4) 
(d) the distance AC. 

(2) 
  

(Total for Question 4 is 10 marks) 
__________________________________________________________________________ 

End of Questions 
 

 
 
 
  



 

 

Bronze Mark Scheme 
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Q2  
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Silver Questions          

Non-calculator 

The total mark for this section is 34 

 
Q1 
  

 
Figure 7 shows a sketch of triangle OAB. 

The point C is such that 2OC OA=
 

. 

The point M is the midpoint of AB. 
The straight line through C and M cuts OB at the point N. 

Given OA = a


 and OB = b


  

(a)  Find CM


 in terms of a and b 

(2) 

(b)  Show that 3 12
2 2

ON λ λ = − + 
 

a b


, where λ is a scalar constant. 

(2) 
(c)  Hence prove that ON : NB = 2 : 1 

(2) 
  

(Total for Question 1 is 6 marks) 
__________________________________________________________________________ 

  
 
 
  



 

 

Q2 
  
Relative to a fixed origin O, 
the point A has position vector (2i + 3j − 4k), 
the point B has position vector (4i − 2j + 3k), 
and the point C has position vector (ai + 5j − 2k), where a is a constant and a < 0 

D is the point such that AB BD=
 

. 
(a)  Find the position vector of D. 

(2) 

Given 4AC =


 

(b)  find the value of a. 
(3) 

  
(Total for Question 2 is 5 marks) 

__________________________________________________________________________ 

 
  

 Q3 
Relative to a fixed origin O, the point A has position vector (10i + 2j + 3k), 
 and the point B has position vector (8i + 3j + 4k). 
The line l passes through the points A and B. 
 
(a)  Find the vector AB


 

(2) 
(b)  Find a vector equation for the line l. 

(2) 
The point C has position vector (3i + 12j + 3k). 

The point P lies on l. Given that the vector CP


 is perpendicular to l, 

 
(c)  find the position vector of the point P. 

(6) 
 

(Total for Question 3 is 10 marks) 
__________________________________________________________________________ 

 
 

  



 

 

Q4 
With respect to a fixed origin O the lines l1 and l2 are given by the equations 

 
where λ and μ are parameters and p and q are constants. Given that l1 and l2 are perpendicular, 
 
(a) show that q = −3. 

(2) 
Given further that l1 and l2 intersect, find 
(b) the value of p, 

(6) 
(c) the coordinates of the point of intersection. 

(2) 

The point A lies on l1 and has position vector 
9
3

13

 
 
 
 
 

. The point C lies on l2. 

Given that a circle, with centre C, cuts the line l1 at the points A and B, 
(d) find the position vector of B. 

(3) 
 

(Total for Question 4 is 13 marks) 
__________________________________________________________________________ 

End of Questions 
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Gold Questions         

Non-calculator 

The total mark for this section is 42 

Q1 
  

 
Figure 3 

The circle C has centre A with coordinates (7, 5). 
The line l, with equation y = 2x + 1, is the tangent to C at the point P, as shown in Figure 3. 
(a)  Show that an equation of the line PA is 2y + x = 17 

(3) 
(b)  Find an equation for C. 

(4) 
The line with equation y = 2x + k,   k ≠ 1 is also a tangent to C. 
(c)  Find the value of the constant k. 

(3) 
  

(Total for Question 1 is 5 marks) 
__________________________________________________________________________ 

  
  



 

 

Q2 
  

 
The points A, B and C have position vectors a, b and c respectively, relative to a fixed origin 
O, as shown in Figure 1. 
It is given that 

a = i + j, b = 3i − j + k and c = 2i + j − k. 
Calculate 
(a)  b × c, 

(3) 
(b)  a.(b × c) , 

(2) 
(c)  the area of triangle OBC, 

(2) 
(d)  the volume of the tetrahedron OABC. 

(1) 
(Total for Question 2 is 8 marks) 

__________________________________________________________________________ 

  
 

 
 



 

 

Q3 
  

 
The points A, B and C have position vectors a, b and c respectively, relative to a fixed origin 
O, as shown in Figure 1.  
It is given that 

a = i + j, b = 3i − j + k and c = 2i + j − k. 
Calculate 
(a)  b × c, 

(3) 
(b)  a . (b × c) , 

(2) 
(c)  the area of triangle OBC, 

(2) 
(d)  the volume of the tetrahedron OABC. 

(1) 
 

(Total for Question 3 is 8 marks) 
__________________________________________________________________________ 

  
 
 
  



 

 

Q4 
  

 
Figure 1 shows a pyramid PQRST with base PQRS. 
The coordinates of P, Q and R are P (1, 0, –1), Q (2, –1, 1) and R (3, –3, 2). 
Find 

(a) PQ PR×
 

,  

(3) 
(b)  a vector equation for the plane containing the face PQRS, giving your answer in the form 
r.n = d. 

(2) 
The plane Π contains the face PST. The vector equation of Π is r.(i – 2j – 5k) = 6. 
(c)  Find cartesian equations of the line through P and S. 

(5) 
(d)  Hence show that PS is parallel to QR. 

(2) 
Given that PQRS is a parallelogram and that T has coordinates (5, 2, –1), 
(e)  find the volume of the pyramid PQRST. 

(3) 
  

 (Total for Question 4 is 15 marks) 
__________________________________________________________________________ 

End of Questions 
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Platinum Questions       

Non-calculator 

The total mark for this section is 26      

 
Q1 

 
Points A and B have position vectors a and b, respectively, relative to an origin O, and 
are such that OAB is a triangle with OA = a and OB = b. 
 
The point C, with position vector c, lies on the line through O that bisects the angle AOB. 
 
(a) Prove that the vector ba − ab is perpendicular to c. 

(4) 

The point D, with position vector d, lies on the line AB between A and B. 
 
(b) Explain why d can be expressed in the form d = (1 – 𝜆𝜆)a+ 𝜆𝜆b for some scalar 𝜆𝜆 
 with 0 < 𝜆𝜆 < 1 

(2) 

(c) Given that D is also on the line OC, find an expression for λ in terms of a and b only 
 and hence show that 
 

DA : DB = OA : OB 
(8) 

(+S2) 

(Total for Question 1 is 16 marks) 
__________________________________________________________________________ 

 
 

  



 

 

Q2 
 The lines L1 and L2 have the equations 

1 2

1 2 15 4
: 0 and : 12 5

9 6 9 2
L s p L t

−       
       = + = + −       
       −       

r r  

where p is a constant. 

The acute angle between L1 and L2 is θ where cos θ  

(a) Find the value of p. 
(5) 

 

The line L3 has equation r 
15 8

12 6
9 5

u
−   
   = + −   
   − −   

r  and the lines L3 and L2 intersect at the point A. 

The point B on L2 has position vector 
5
13
1

 
 − 
 
 

 and point C lies on L3 such that ABDC is  

a rhombus. 

(b) Find the two possible position vectors of D. 
(5) 

(Total for Question 2 is 10 marks) 
__________________________________________________________________________ 

End of Questions 
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