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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
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Non-calculator
The total mark for this section is 32
Q1


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
[image: ]

(a)  Show that .
(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 
 
[image: ]
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
[image: ]
       giving each term in its simplest form.
(4)
[image: ]
Figure 2 shows a sketch of part of the curve C with equation
[image: ]
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
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Bronze Mark Scheme

Q1
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Q2
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Q3
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Q4
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Non-calculator
The total mark for this section is 33

Q1


	

 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
[image: ]
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 . 

(a)  show that  is independent of k,
(4)

(b)  show that  is inversely proportional to k.
(3)

 (Total for Question 4 is 7 marks)
__________________________________________________________________________
Q5
 
[image: ]
Figure 4
Figure 4 shows a sketch of the curve C with equation
[image: ]
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)
[bookmark: SiMS]__________________________________________________________________________
End of Questions
Silver Mark Scheme
Q1
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Q2
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Q4 
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Non-calculator
The total mark for this section is 34
Q1
 

(i) Find .
(4)

(ii)  Find the exact value of .
(5)

 (Total for Question 1 is 9 marks)
__________________________________________________________________________
Q2
 
Given that A is constant and
[image: ]
show that there are exactly two possible values for A.
(5)

  (Total for Question 2 is 5 marks)
__________________________________________________________________________
 












Q3
 
[image: ]
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 .
(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
 
[image: ]
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
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Gold Mark Scheme
Q1
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Q2 
[image: ]














Q3
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Q4
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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


  =  .
(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


  =  .
	(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 = 0.18.
	(3)

Given that 			g(x) = ,   x  0,   k > 0,

and that 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  (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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Q1
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Q2
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Al | LIb

Uses limits and sets = 24°=> (2x8+44)—(2x1+ 4) =247 M1 | L1b

Sets up quadratic and Sets up quadratic and attempts i |1
attempts to solve b —dac )

7
=A= LE and states that | States b? —4ac =121> Oand hence Al 24
LA there are two roots
(5 marks)

Notes:

Integrates the given function and achieves an answer of the form kx'” + Ax(+c) where kis

anon- zero constant

Correct answer but may not be simplified

Substitutes in limits and subtracts. This can only be scored if I

Sets up quadratic equation in 4 and either attempts to solve or attempts b* —4ac

Either A= 2, % and states that there are two roots

Or states b” —4ac

21> 0and hence there are two roots

2
Adx= Ax and not .
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Part | Working or answer an examiner might | Mark [ Notes
expect to see
@ |y=xe+DE-9=r-20-8 Bl | This mark is given for expanding
brackets as a frst step to a solution
M1 | This mark is given for a method to find
the exact are of Ry
M1 | This mark is given for a method to
evaluate the integral
Al | This mark is given for a full method to
show the exact value of Ri
®) M1 | This mark is given for deducing the area
3b%— 8% — 485 +80=0 Al | This mark is given for rearranging the
equation to a quartic
(b+2) (35>~ 205 +20) M1 | This mark is given for expanding the
= (52 +4b+ 4)(36* ~ 200 + 20) equation given
=35~ 85~ 4852+ 80=0 Al | This mark is for showing, and stating,

‘The two equations are the same, so verified

that the equations are the same
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© . Bl | This mark is given for a sketch of the
curve with 5= 5.442 shown
5442
Betweenx=—2 and b= 5.442, the area Bl | This mark is given for a valid

above the x-axis is the same as the area
below the x-axis

explanation of the significance of the
root 5.442
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Question Scheme Marks | AOs
C:y=xlx; /s anomal to Cat Ple, €)
Letx, be the x-coordinate of where [ cuts the x-axis

o _ . MI_| 21

ax Al | 11b

M | 3la

Al | 1

M1 | 21

M1 | 21

aMi_| 1ib

Al | 1

M | 3la

and so. Area(R) =Area(R) + Area(R,)  {=1e’ +1+e’}

Area(R) =3 Al | 1b

(10)
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Notes for Question

Mi: Differentiates by using the product rule to give Inx + x(their g'(x)). where g(x)=lnx
Al: | Comect differentiation of  =Inx, which can be un-simplified or simplificd
MI: | Complete strategy to find the x coordinate where theis nomal fo C at P(€, €) meets the x-axis

ie Sets y=0 in y—e =my(x~€)to find x=
Note: | y is found by using calculus and 7y =71y
AL: | Tmects x-axis at x = 3e. allowing un-simplified values for x such as x=Je~clne
Note: | Allow x=awrt 8.15
MI: | Scored for cither

+ veaundercurve = [ xhuxds = [ .. ]} = .. with limis o e aad 1 and some atept 10
3
substifute these and subtract
« or Arca under line %((rhm x,) —ee. with a valid aftempt to find ¥,
M1: | Integration by pats the correct way around to give Ax’ l.nrij‘ Z Jtaxy; 4=0.8>0
x

dMI: | dependent on the previous N mark

Tntegrates the second term to give +/x*: =0
AL | Aeme-

2 4
MI:__| Complete strategy of finding the area of X by finding the sum of two key areas. Sce scheme,
Al
Note: | Area(®,) can also be found by integrating the line / befween limits of e and their X,

s,

e - [ [ Aeedefaro [

Note: Calculator approach with no algebra, differentiation or integration seen:

« Finding ] cuts through the x-axis at awrt 8.15 is 2 M1 2% A1

«  Finding area between curve and the x-axis between x—1 and x=e
to give awrt 2,10 is 3% M1

« Using the above information (zust be seen) to apply
Area(R) =2.0972...+ 7.3890... = 9.4862... is final M1

Therefore, a maxinmm of 4 marks out of the 10 available.
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Question

Scheme Marks
Number
5. _(a) General shape ML
Y Marking 1 on y-axis Al
Totally correct (allow dotted Al ()
vertical line but not full)
» P
®)|  [fx)dx = area of shaded triangle or [ (x — 2 M1
e Al
2
Setting equal t0 0.18 to give p=2.6 Al ()
1
Smallest root occurs where ——
© T+ hr M1
Settingx=% = k=2 (allow with no working) Al )
(d) | Sketch of y = g(x) superimposed on y = f(x) — see above Bl (1)
(o) | Solution inn<x<n+1 LR M1 A onk
T+2x,
= 27 -n-Drx-(1+D=0 gso *_[Mlevenif[x] forn] MIAL _¢4)
(#) | Method using ()
2n-1+,J2n -1 +8n+1) _ 2n—1+.[4n +4n+9 ML
= = p
1 1
2n=1+ fAn* +4n+9 -
%<n+005;{ I +an+0 < 21+12] Al
=081>7.56 = n=10 MIAL _(4)
1
Al -n = <0.05
Al Semaed T T T T, Mrat
01%>095 - 5>935; (2>945) n=10 ML AL

[Equatity throughout lose final A1]

(17 marks)
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