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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 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



(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)
(b)  Find the first term of the sequence.
(2)
(c)  Find the sum to infinity of the sequence.
(2)
[bookmark: BrMS]
(Total for Question 4 is 6 marks)
__________________________________________________________________________







Q5
 
A sequence  is defined by


where a is a constant.

(a)  Find an expression for in terms of a.
(1)

(b)  Show that .
(2)

Given that = 7,
(c)  find the possible values of a.
(3)
 
(Total for Question 5 is 6 marks)
__________________________________________________________________________
End of Questions
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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 is defined by
[image: ]
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
[image: ]
(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 .

(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
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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 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
[image: ]
(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
[image: ]

show that , where k is an integer to be found. 
(4)

(Total for Question 4 is 4 marks)
__________________________________________________________________________
End of Questions
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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.
 (4)

	Given that a = 2 and sin A, 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
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Platinum Mark Scheme
Q1.
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Question Scheme Marks
number
(@) ldentifya =5 andd (May be implicd) | B1
(g =)a+(200-Dd  (=5+(200-1)x2) M1
=403(p) or (£)4.03 Al @)
2 .
®) (S ﬁ[zk(:oofw‘] or ’Too(awmemoz”) M1
2
=20054.200-1)x2] o g “their 403") Al
=40800 or £408 Al @)
@ | Bl canbe implied if the comrect answer is obtained. 1£403 is not obtained then the values of
@ and d must be clearly identified as a =5 and d'=2
This mark can be awarded at any point.
M1 for attempt to use nth term formula with 1 = 200. Follow through their a and .
Must have use of 7 =200 and one of a or d correct or correct follow through.
Maust be 199 not 200.
Al for 403 or 4.03 (i.e. condone missing £ sign here). Condone £403 here.
NB. a=3,d=2 is B0 and a+200d is MO BUT 3+200x2 is BIMI and Al if it leads to 403
Answer only of 403 (or 4.03) scores 3/3
() | Ml foruse of correct sum formula with 1= 200. Follow through their a and d and their 403
Must have some use of 7 = 200.ad some of a, d o correct or correct follow through.
1" Al for any correct expression (i.c. must have a =5 and d'= 2) but can £t. their 403 still.
2 A1 for 40800 or £408 (ic. the £ sign is required before we accept 408 this time).
40800p is fine for A1 but £40800 is AO.
ALT| Listing
() | They might score Bl if a =5 and d = 2 are clearly identified. Then award MIALI together for 403
2
(®) | 3(2r+3). Give Ml for 2 «g % (201)+ 3k (with k1), A1 for k=200 and A1 for 40800.

=
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Question
e Scheme Marks
@ a=(Va53)=V7 81
ay=+Ftheir 743 =10 Bift @)
®) a,=V10+3(=V3) M
ag=J373=4 = Ao (@)
4
Notes
@ 1"Bl  for V7 only
2%B1ft follow through their “7” in correct formula provided they have v/ .where 7 is an
integer
(b) M1 foran attempt to find a, . Should see "their”(a;)" +3 . Must see evidence for M1
a, =13 provided this follows from their , working or answer is sufficient
Aleso for a correct solution (M1 explicit) must include the = 4.
Ending at 16 only is A0 and ending with + 4 is AO.
Ignore any incorrect statements that are not used e.g. common difference = /3
Listing: A fulllit: 2 (=), ¥7. V10, Vi3, V16 =4 is fine for MiA1
Formula: Some may state (or use) @, =/3n+1 leading to a, =/3x5+1=4
AT “This will get marks in (a) [if correct values are seen] and can score the M1 in (b)
ifa,=V3n+1 ora, =13 are seen.
[ 1 +/" appear any where ignore in part () and withhold the final A mark only
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Question

N Scheme Marks
@ TR This mark s for.
- x 600+9x120 or 600+8x120 M
=(£)1680 1680 with or without the “£ Al
Auswer only scores both marks
Tisting
MI: Lists ten terms stariing £600, £720, £840, £960.
Al Identifies the 10® term as (£)1680
@
® Allow the use of 7 instead of N throughout in (b)
d=80 for Kim Identifies oruses d =80 forKim | Bl
‘Attempts a sum formula for Andy of
¥ Kim. A comrect formula must be
S5{2x600+ (N—1)x120} OR | seen or implied with:
. a=600, d =120 for Andy or M1
S{2x130+(N-1)xs0} a=130. 0 for Kim. If BO was
2 scored. allow M1 here if Kim’s
incorrect “d” is used
N ;
*xsoo+(N—1)xlzo):zx7(2x130+(w—1)x80) AL
A correct cquation in any form
Proceeds to find a value for V.
(Allow if it leads to N < 0)
20N=360=>N Dependent on the first method | dM1
mark and must be an equation
that uses Andy’s and Kim’s sum.
Tenore N/ =0 and if a correct value
(Vo)is of Nis seen, isw any further Al
reference to years ctc
See below for listing approach
Tiyou see V=18 with no working send to Review
®)

(7 marks)
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BI: States or uses d'=80 for Kim
M1: Attempts to find the total savings for Andy or Kim — must sce the correct pattern for
Andy (600, 1320, 2160....) or Kim (130, 340, 630....) (or Kimx2)

AL Correct totals for Andy and Kim (or Kinmx2) at least as far as n = 18

M1: Identifies when Andy’s total = 2xKim’s total

Al-N=18
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@ M1 for forming an equation for r* based on 96 and 324 (e.g. 96r* =324 scores M1).
The equation must involve multiplication division rather than addition/subtraction.

Al Do not penalise solutions with working in decimals. providing these are correctly
rounded or truncated to at least 2dp and the final answer 2/3 is seen.

Altemative: (verification)

Mi  Using r*

2
17 and multiplying 324 by this (or multiplying by r = three times).

Al Obtaining 96 (cso). (A conclusion is not required)
324x[§] =96 (1o real evidence of calculation) is not quite enough and scores M1 A0,

(®) 2
M1 for the se of  comrct formula o for working back' by dividing by 5 (or by their ) ice

from 324 (or § times from 96),

Exceptionally, allow M1 also for using ar’ =324 or ar® =96 instead of ar’ =324 or ar’ =96, or

for dividing by r three times from 324 (or 6 times from 96)... but no other exceptions are allowed.

(9| M1 for use of sum to 15 terms formula with values of a and 7. If the wrong power is used.
<.g. 14, the M mark is scored only if the correct sum formula is stated.

1% Alft for a correct expression or correct ft their a with » §
2™ AL for awrt 2180, even following 'minor inaccuracies’.
Condone missing brackets round the % for the marks in part (c).
Altenative:

the 15 terms that ft from their a and 7

M1 for adding 15 terms and 1* Alft for ac

3

(@M1 for use of correct sum to infinity formula with their a. For this mark, if a value of r
different from the given value is being used. M1 can still be allowed providing || <1
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®) BI
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Question| Scheme Marks | AOs
@ k
Uses the sequence formula a,., = (0+2) ocewitn @ =2 M | L1b
a,
(@ =2).a,=2k.a,=k+La, k};*]”
. Ml | 31a
Finds four consecutive terms and sets @ equal to @ (oe)
* Ar* 21
®
®) | States that when =1 all terms are the same and concludes thatthe | s
sequence does not have a period of order 3 =
@
© | Deduces the repeating terms are Gy =2, @y5 =4, ys = Bl 22a
)
26x(2+—4+-1)+2+—4 M1 31a
=
30 Al | 11b
®
(7 marks)

Notes:
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Question

Number Scheme Marks
10 m
S =—[2a+9d] or
(@) 2
Sp=atatd+a+2d+a+dd+a+dd+a+dat6d+a+ld+a+sd+a+9d
162=10a+45d * Alcso
@
®)| (4, =a+@-Dd = )17=a+5d B1
(1)
10x(5) gives 10a+50d =170 m
@is 10a+45d =162
Subtract 5d=8 so d=16 oe At
Solving for a a=17-5d m
so a=9 &
“
7
Notes
(@) [ M1 foruse of S, withn=10
(b) | 1* M1 for an attempt to eliminate a or d from their two linear equations

2% M1 for using their value of a or d to find the other value.
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Question
P Scheme Marks
(@) | a+17d =25 or equiv. (for 1 B1), @+20d =325 or equiv. (for 2B1), | B1, B1 .
)| Solving (Subtract)  3d m
. % @ Alcso ()
© 27sn=3[—354§(n—1)] MIATfE
{ 4x2750=n(5n-15) }
4x550=n(n-15) m
m-15n=55x40 (%) Aleso  (4)
@ 157-55x40=0 or n®-151-2200=0 M
(n=55)(n+40)=0  n= m
n (ignore - 40) AR
[
"Mark parts (2) and (b) as ‘one part  ignoring labelling.
| - 325-25
1%B1:d =25 orequiv.or d = ———— _No method required. but a = ~17.5 must not be assumed.
2 BI: Either a+17d =25 or a+20d =32.5 scen. or used with a value of .
b or for “listing terms” or similar methods, *counting back” 17 (or 20) terms
(®) | M1 In main scheme: for a full method (allow numerical or sign slips) leading to solution for d or @
‘without assuming a = -17.5
Tn altemative scheme: for using  d value to find a value for a.
AL Finding correct values for both a and d (allowing equiv. fractions such as d:é),wnhm
incorrect working seen.
In the main scheme, i the given  is used to find d from one of the equations, then allow MIAL if
() | both values are checked in the 2™ equation.
1M1 for attempt to form equation with correct S, formula and 2750, with values of a and d.
1" Alft for a correct equation following through their d.
2% M1 for expanding and simplifying 10 a 3 term quadratic.
(d) | 2 A1 for comect working leading to printed result (no incorrect working seen).

1M1 forming the correct 3TQ = 0 . Can condone missing = 0" but allterms must be on one side.

First M can be implied (perhaps seen in (c). but there must be an attempt at (d) for it o be scored),

2% M1 for attempt o solve 3TQ. by factorisation. formula or completing the square (see general
‘marking principles at end of scheme). If this mark is carned for the ‘completing the square”
‘method or if the factors are written down directly, the 1" M1 is given by implication.

Al forn=55 dependent on both Ms. Iznore — 40 if seen.

No working or “tral and improvement methods in (d) score all 3 marks for the answer 55,

otherwise no marks
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‘Question

s Scheme Marks
Lews; arithmetic series, @
@ Ty =140 + (20 - 1(20); O Jists 20 terms to getto 520 ML;AL
OR 120+ 20)20) o]
Method 1 Method 2
® | Either:  Uses in2a+ (n-1)d) or:  Usesin(a+) M1
D(axor Go-e0) Dodosrs20) w50 | a1
6600 a1
o]
© | sian; arithmetic series,
a=300,1 =700, 5, = 8500
Or: Mayuse both
Either: Aftemt to use 8500 8500=4na+ (n-1)d) and |1
I=a'+(1-1)d and eliminate d
8500 = 2(300 + 700) 8500 = 2(600 +400) Al
sn=17 a1
Bl
|78 marks_|
Notes
@ | NI Attempt 10 use formmula for 20" fermn of Arthimetic series wilh frst ferm 190 0 4= 20. Normal
formula rules apply —see General principles at the start o the mark scheme re “Method Marks’
Or: uses 120+ 201 with n=20
Or Listing method : Lists 140, 160, 180, 200, 220, 240, 260, 280, .. 520. MIAL if correct MOAO if
wrong. (So 2 marks or zero)
Al For 520
® | M1 Anattempt to apply n(2a +(1~1)d) or +n(a+1) with their values for @ 7, dand |
AL: Uses a = 140,d = 20, 1 = 20 intheir formula (two altematives given above) but ft on their value of
from (a) if they use Method 2
AL: 6600 cao
Or: Listing method : Lists 140, 160, 180, 200, 220, 240, 260, 280, .. 520 and adds
6600 gets MIALAL- any other answer gets M1 AAO provided there are 20 numbers, the first is 140 and
the lastis 520.
2O | Aemptouse s, 2@+ 1ywith thei vaues for . nd. 1and 5=8500
‘method
AL Uses formula with correct values
AL: Finds exact value 17
Alternative | M1: If both formulae 8500=34n(2a + (1~1)d) and =a+ (1~1)d are used, then d must be eliminated
‘method

before this mark is awarded by valid work. Should not be using d = 400. This would be Mo.
AL Correct equation in  only

then A1 for 17 exactly

Trial and error methods: Finds d = 25 and n = 17 and list from 300 to 700 with otal checked — 3/3
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Question Scheme Marks
Number
@ Use n*term=a+(n-1)d withd=10,a=150andn =5, or a=160and | /\
n=7ora=170andn=6: =150+7x10 or 160+6 x10 or 170 +5 x10
220* (Or gives clear list — see note) Al
@
or If answer 220 1s assumed and 150 + (2 — 1) 10 =220 or vanation is solved for n= [ M1
‘Then =8, 50 2007 is the year (must Al*
(b) Use S, %{2n+(n71)10) ors,=3a+l} mai=a+m-0 | M1
=7(300+13x10) o 7(150 +280) Al
%430
010 Al
®
(c) Costin yearn =900+(n-1)x-20 M1
Sales in year 7 = 150+(+-1)x10
Cost =3xSales = 900+(—1)x-20 = 3x(150+(n—1)x10) M1
900-20n+20 450+30n-30
500 =Son
0 M1
Year is 2009 Al
As n is not defined they may work correstly from another base year to get ®

the answer 2009 and their n may not equal 10. If doubtful — send to review

(9 marks)
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Question Scheme Marks | AOs
@ 5

S,=asar+a +ar™ Bl 12

7S, =ar+art+ar + M1 21

Al 11b

5,-75,
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A 21
[0]
®)
M 3l
Equation in 7** and 7 (and possibly 1 —7)

1-r° =4(1-7") A1 L1b
av1 21
Al L1b
@

(8 marks)
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Scheme Marks AOs
M1 | 21
M1 | 21

Ml | L1b

Al | 1L1b

(4 marks)

Notes:

M1:  Substitutes the correct formulae for S, and S; into the given equation S.. :%xsﬂ

M1:
M1:

AL

Proceeds to an equation just in r
Solves using a correct method

Proceeds to 7 +L2 giving k=2

N
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Q. Marks Notes
2@ ML “Attempt one sum formula
Al Both correct expressions
Efiminate a. Dep on 15 M1
=d(p-1-g+1) M Nt e, s
Al | Correct climnation of @
A-p). G 2
-0 - AL (5) | Correct simplified d=
Substitute for din a correct
_ sum formula ic. ega ina
)| 20222, 2DAa*p) M|
» g
: ; : : dM1 | Rearrange to a=. Dep M1
ataptpi-p-q @+ (@-Dg+p) P +a-Dg+p)
AL (3) | Correctsingle fraction
g g g with denema 0
( . _ \ Attempt sum formula with
©|s,,=279(20, 202D 2040, gy | | | e
2 lp P pq ) andd
A +ap+p’-p-a) 2Ap+a-D(p+a) M Attempt to simplify-
a0 Pa A denominator = pg or 2pg
ptq - ALQ) | Atfer-zza)
-pg]=-[rp+al
] =-(p a1 AL | i gz

simplification/factorising)
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Question

e bor Scheme Marks Notes
QG _{a) A 6+(6+a)+(6+20)=180 | ML Equate S ;=130

L] 36+3a
B=(6+c) Show B = 60°

(i)

(ifi)

(b)

Cosine Rule br =4’ +c*-2accos(f+a)
5 —arco2x2xe L
2
0 =c’-2c-1 OR 2,/2+1=0
o -2EdAes
2
¢ =1+f2  OR G+20
s, %[z x43+2(n-1)_ = {142+ n)}
Sum of internal angles =180 (n-2)
n(142+7)=180(n-2) = n2=38n +360
=(n—19?-192+360
1 _(n=200r18)
Internal angles all <180 43+19 % 2> 180

M1

@

@
M1

M1

M1
Al _(4)

M1

Bl
Al

M1

Al ()
03

Useot Lacsin B

Correct use of sine
fule or 4 pcsindand

(@

Use of cos rule
where all terms are
known, except c.

Sub & simplify >
31Q

Solving

Foruseof S,
needu't be
simplified

Correct 3TQ.

Aftempt to salve
relevant 3TQ

Is
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