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About this booklet

This document has been produced to support mathematics teachers delivering the new GCSE (9-1)
Mathematics specification.

This document looks at a selection of questions from the June 2022 GCSE (9 - 1) Mathematics
Higher tier examination. It shows real student responses to selected questions and how the
examining team follow the mark schemes to demonstrate how the students would be awarded marks
on these questions.

Our examining team have selected student responses to Higher tier questions and common
questions that are in both the Higher tier and Foundation tier from the June 2022 examination.

Following each question, you will find the mark scheme for that question, examiner comment, data
on how the question performed and then a range of student responses with accompanying examiner
comments on how the mark scheme has been applied and the marks awarded, and on common
errors for this sort of question.
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B Navigate to a question

Question 7

(o (@
[ il Performance ][ & Response A J & Response B | | & Response C

‘ @ ‘ Question 7 - Question ‘

7 Simon buys some candles.
Each candle costs £2

Simon pays with a £20 note. NaVlgate tO a SpeCIﬁC part Of thlS queStIOH

He gets £6 change.

Work out the number of candles Simon buys.

(Total for Question 7 is 3 marks)

| @ ‘ Question 7 - Mark Scheme

Answer  |Mark Mark sch Additional guid. |

7 7 Pl |for20-6(=14) IM— ]
or 20 + 2(=10)and 6 + 2 (=3) it
fre]
Pl (for“147+2(=7) lig

or 10” =37 (=7)

Al |cao

- Question 7 - Examiner Comments

Generally well answered, some with minimal working shown. Careless arithmetic was a major
reason for some students not gaining full marks in this question. 20 — 6 =24 or 20 — 6 = 12 werd\the
most commeon errors made but by dividing correctly by 2 to get 12 or 6. 2 out of the 3 marks
available were possible. A common approach was to list costs of candles in multiples of 2
However, it was not uncommeon for some multiples to be omitted, thus affecting the final number
candles bought. Some weaker students got no further than working out the number of candles that
could be bought for £20. To gain any credit £6 + 2 also needed to be seen. Giving an answer of 14
on the answer line was also common following correct calculations, with 7 candles often being an
embedded answer.

| _M]J]_ ‘ Question 7 - Performance

Mean Max Mean Edexcel averages: mean scored by candidates achieving grade:

score score % ALL ‘ 5 | 4 ‘ 3 ‘ 2 | 1 | U
2.70 3 90 270 | 297 |203 [284 264 [218 [147 |
3 2.97 293 284
2.64
25
m ul
I —
3
g 147 @
g 15
= A
g
i B
0s c
a
5 4 3 2 k! u
Grade
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General Examiner Feedback

The time allowed for the examination appears to have been sufficient for most students to complete this
paper. The great majority of students seemed well suited to entry at the higher tier.

Most students entered for this examination presented their working in a clear and logical way. This
helped examiners to award any credit due where final answers were not correct. Only a very small
proportion of low attaining students presented weak scripts. Questions where working was often
not so well organized included question

7 (algebraic expression for an area) and question 13 (manipulation of column vectors).

The paper gave the opportunity for students of all abilities to demonstrate positive achievement. All
questions were accessible to some students but, as you would expect, there were relatively few
students able to work confidently on all questions. In particular, questions 1 (Pythagoras’ rule), 2
(formulae), 3 (ratio), 4 (best buy) and

11 (product rule for counting) were answered well by a large majority of students whereas
questions, 10 (reverse percentage), 13 (column vectors), 14(a) (factorisation) and 15 (circle
theorems) proved more of a challenge to the students in the attainment range they were aimed at.
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Question 3

alll Performance ] [ 4 Response A ] [ £ Response B ] [ E4 Response C ]

@ Question 3 - Question

3 Rick, Selma and Tony are playing a game with counters.

Rick has some counters.
Selma has twice as many counters as Rick.
Tony has 6 counters less than Selma.

In total they have 54 counters.
the number of counters Rick has : the number of counters Tony has =1 : p

Work out the value of p.

(Total for Question 24 is 5 marks)




[ Skip to Main Contents ]

o S EN O EA OB R S N KT
(18 )| 21 22 |

@ Question 3 - Mark Scheme

Question Answer |Mark Mark scheme Additional guidance

3 1.5 P1 |for process to develop 3 algebraic expressions,
eg. (R=)n, (S=)2n, (T =) 2n — 6, oe, at least
two must be correct.

or for selecting 3 values satisfying the given
criteria,

eg. (R=) 10, (S=)20,(T =) 14

P1 |for process to sum 3 algebraic expressions and
equating to 54,

eg. n+“2n” +“2n—6" =54

or for finding the correct sum of their values
eg. “10” +“20” + “14” = 44

P1 [for start of process to solve the correct linear
equation,

eg. Sn=>54+6 (n=12)

or for 12,24, 18

P1 jfor “12”:2x“12”-60e egl12:18ocor 18:
12 linked to T, R

Al 3 1 Accept 1 : 1.5 etc as
for 1.5 or E or 15 answer

- Question 3 - Examiner Comments

A majority of students scored full marks on this question. Many students in this higher tier paper used an
algebraic approach, formulating and solving an equation, then using the solution to find a ratio and the value
of p. Students usually worked accurately, but there were a number of students who wrote down a correct
equation but collected terms in x to get 4x instead of the correct 5x. Other students, having got the correct
equation, 5x — 6 = 54, then made an error in the first step to solve it, writing 5x = 48.

A significant proportion of students adopted a purely numerical approach, finding, by trial and improvement,
three numbers which satisfied the criteria given in the question, then using them to form a ratio. Some
students found the number of counters for Rick and for Tony but did not form a ratio. There were also some
other students who did form a ratio but did not write it in the ratio 1 : p.

Q3

N o > R E.@ o)
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nllll | Question 3 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
4.26 5 85 4.26 4.94 4.84 4.71 4.43 3.74 2.56 1.12 0.50
5 494 4.84 a7
4.43
4 3.74
2
8
c 3 2.56
P
E I
T 2
2
= i )
(1]
1
I 0.5
' ]
9 8 7 6 5 4 3 u
Grade

N o > R E.@ ® 2
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%" Question 3 - Response A

3 Rick, Selma and Tony are playing a game with counters.

Rick has some counters.
Selma has twice as many counters as Rick.
Tony has 6 counters less than Selma.

In total they have 54 counters.
the number of counters Rick has : the number of counters Tony has =1 : p

Work out the value of p.

==K
c 5416=60

oc
5 2%
T 2

Re‘-ﬁvlwzl 60 =H=\Vt 2
3 2 4

“fe

oYY ¥

Pacic 'Tovu-z_

= Y T

q
1%

N@ oS

N o > R E.@ o)

(Total for Question 3 is 5 marks)

5/5

P1 for 3 algebraic expressions, at least 2 correct. Here all 3 expressions are correct.

P1 P1 An equation is not explicitly written down but the inverse operations seen leading to 12, 24, 18
confirm the award of the next 2 process marks.

P1 The ratio 12 : 18 is correct for R : T

Al for 1.5
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g Question 3 - Response B

3 Rick, Selma and Tony are playing a game with counters.

Rick has some counters.
Selma has twice as many counters as Rick.
Tony has 6 counters less than Selma.

In total they have 54 counters.

the number of counters Rick has : the number of counters Tony has =1 : p

Work out the value of p.

e
5= e

—I/: 17(4'—6 ™4 o -2 -6 S5 Q3

QT
| P

\C e+

H
5

i
N
r

R
S
bt

1
oQ
N o > R E.@ o)

3/5

P1 for 3 algebraic expressions, at least 2 correct. Here all 3 expressions are correct.
P1 for a correct equation.

P1 12,24 and 18

PO No ratio is given

A0 The answer is not correct and the student has just given the value (18) assigned to Tony instead of

forming a ratio.
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g Question 3 - Response C

L]

Rick, Selma and Tony are playing a game with counters.

Rick has some counters.
Selma has twice as many counters as Rick.
Tony has 6 counters less than Selma.

In total they have 54 counters.

the number of counters Rick has : the number of counters Tony has=1: p

Work out the value of p.

= D=6 Q3

1/5

N o > R E.@ o)

P1 for three algebraic expressions, at least 2 of which are correct.

PO PO PO The ratio is a correct algebraic ratio but no attempt has been made to form an equation or find the
value of x. The ratio must be correct and in numerical form to gain any credit.

A0 No answer is given.
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allll Performance } [ £ Response A ] [ £ Response B ] [ £ Response C }

@

Question 4 - Question

Jo is going to buy 15 rolls of wallpaper.

Chic Decor

3 rolls for £36

Here is some information about the cost of rolls of wallpaper from each of two shops.

Style Papers

Pack of 5 rolls
normal price £70

12% off the normal price

Jo wants to buy the 15 rolls of wallpaper as cheaply as possible.

Should Jo buy the wallpaper from Chic Decor or from Style Papers?
You must show how you get your answer.

(Total for Question 4 is 4 marks)
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9,

Question 4 - Mark Scheme

Question Answer [Mark Mark scheme Additional guidance
4 Chic Decor| P1 |for process to find cost of 15 rolls from  [Could compare the costs|
with . 15 for any number of rolls
correct Chic Decor, eg ?X36 (= 180)
supporting or
evidence

P1

P1

Cl

for process to find cost of 15 rolls from
Style Papers at normal price,

eg %x70 (=210)

or
for process to find cost of 1 roll from Chic
Decor, eg 36 +3 (=12)

or

for process to find cost of 1 roll from Style
Papers, eg 70 +~ 5 (= 14)

or

for process to find the cost of 5 rolls from

36
Chic Decor, eg ?x 5 (=60)

for any first step in using the discount at
Style Papers,

eg 0.12 x “210” (= 25.2(0)) or 0.12 x “14”
(= 1.68) or 0.12 x 70 (= 8.4(0))

or1— 0.12(=0.88)

for full process to find cost from Style
Papers,

eg. “210” —“25.2” oe (=184.8(0)) or
“0.88” x “210”

or for “14” —“1.68” oe (= 12.32) or “0.88”
X ‘61479

or for 70 — “8.4(0)” oe (= 61.6(0)) or
“0.88” x 70

for Chic Decor with fully correct figures
eg 180 and 184.8(0)

or 12 and 12.32

or 60 and 61.6(0)

i~ i > [y E.@ )|
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- Question 4 - Examiner Comments

A good discriminator between lower attaining students, this question attracted many fully correct solutions.
Despite there being a number of possible routes that students could take, there were also many incorrect or
incomplete solutions. The most common approach was to find the cost of 15 rolls of wallpaper at each of the
shops, though credit was given for comparing any number of rolls, for example 1 roll or 5 rolls. A high
proportion of students compared £180 with £184.80 and reached a correct conclusion to score all 4 marks.
However, some students worked out the discount and took that to be the cost of the wallpaper at Style
Papers.

A common error seen was, for students who did not appear to have access to a calculator, to use a build-up
method to find 12%, for example by writing down 10%, 1% and 1%. Students who did this often made an
error with the arithmetic and lost marks because they did not show the calculation, for example the addition
of the three percentages or how they worked out the 10% or 1%. Students are reminded that when showing
their calculation of a percentage, they should show a full method, so for example instead of writing 12% of

£70 = £8.40, they should write % x 70=8.40 or 0.12 x 70 = 8.40. This is so that in the event of an
incorrect answer, marks for a correct method can be awarded.

nllll | Question 4 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
3.74 4 94 3.74 3.98 3.93 3.86 3.76 3.62 3.31 2.52 1.55
3.98 3.93 3.86
4 3.76 S
3.31
o 3
o 2.52
@
[ =
S
= 1.55
]
>
& 1
0
9 8 7 6 5 4 3 u
Grade

i~ i > [y E.@ )|
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g Question 4 - Response A

4 Jois going to buy!ls rollaof wallpaper.

Here is some information about the cost of rolls of wallpaper from each of two shops.

Chic Decor Style Papers

Pack of 5 rolls
3 rolls for £36 normal price £70

12% off the normal price

Jo wants to buy the 15 rolls of wallpaper as cheaply as possible.

Should Jo buy the wallpaper from Chic Decor or from Style Papers?
You must show how you get your answer.

hic Pecor

3 oUs L ag

VSl = A6 x 5

\s s -~ [ 10

i~ i > [y E.@ )|

S popes
Erde = €70 - 127/, tecpre ey Shedd boy
“—ucwollpw&"cm
e = 7 thic Deor ob BEL. 2O
Y Pu B g Oreanges -
L T W

T ¥ R =LA
E 70 - 8. Lo = &)V-6

€l.6 % 2 E_"""_—T""—' (Total for Question 4 is 4 marks)

4 /4
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P1 for the process to find the cost of 15 rolls at Chic Decor, 36 x 5 or 180

P1 for start of the process to find the cost at Style Papers, £8.40 It should be noted that if any of the figures
7, 1.4 had been incorrect (ie not leading to £8.40), we could not award this mark because the student has not

shown how to calculate the value by writing for example, 1(2J_0 x 70

P1 for a full process to find the cost of 15 rolls (after discount) at Style Papers. (The sight of 184.8(0) is
enough evidence to award the second and third process marks.)

C1 A correct decision is made, Chic Decor supported by the 2 correct comparable figures, in this case 180
and 184.80 earns the C mark. (Please note for the final mark you can ignore any additional information
given. All they need is a decision of Chic Decor (may just be circled or underlined) together with 2 correct
and comparable costs)

i~ i > [y E.@ )|
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g Question 4 - Response B

4 Jois going to buy 5 rolls of wallpaper.

Here is some information about the cost of rolls of wallpaper from each of two shops.

Chic Decor Style Papers
Pack of 5 rolls
3 rolls for £36 normal price £70

12% off the normal price

Jo wants to buy the 15 rolls of wallpaper as cheaply as possible.
- —

Should Jo buy the wallpaper from Chic Decor or from Style Papers?
You must show how you get your answer.

20 x0-885€1.4
[ S+ 53
3}(6(('-“(?’#.8
L5 e |
TR 3E = |80 |

LN E.@ )|

3 /4

P1 for a correct process to find the cost at Chic Décor, 15+ 3 and 5 x 36
P1 for 0.88, a first step on the way to finding the cost at Style Papers.

P1 for a full process to find the cost at Style Papers, 3 x 61.6

C0 The student has fully correct figures to compare, 180 and 184.8. However, no decision is given. They
have not indicated the decision "Chic Decor" either inwords, or by circling or highlighting in some other way
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g Question 4 - Response C

4 Jo is going to buy 15 rolls of wallpaper.

Here is some information about the cost of rolls of wallpaper from each of two shops.

Chic Decor Style Papers

Pack of 5 rolls
3 rolls for £36 normal price £70

12% off the normal price

Jo wants to buy the 15 rolls of wallpaper as cheaply as possible.

Should Jo buy the wallpaper from Chic Decor or from Style Papers?
You must show how you get your answer.

Chee Leoeoce .3%‘,&2 pa pes
5w B |

S XS
IS = 182

1

= e,
(2 210 *)

g =
e

-

LN E.@ )|

1/4

P1 for the process to find the cost of 15 rolls at Chic Decor, 36 x 5 or 180. Note that the process shown by
the student to find the normal price of 15 rolls at Style Papers could also have led tothe award of this first
mark.

PO PO No further progress made. The student has made no attempt to find the cost after discount at Style
Papers so they cannot access the second and third marks on the mark scheme.

CO0 A decision is taken but they have not taken the discount into consideration so correct comparable figures
have not been found and this mark cannot be given.
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Question 5

11 Performance ] [ £ Response A ] [ &4 Response B ] [ 4 Response C ]

@ Question 5 - Question

5 The table gives information about the lengths, in cm, of some pieces of string.
Length (¢ cm) Frequency
0<t<10 15
10<¢<20 20
20<¢<30 50
30<t<40 25
40 <t <50 5

Amos draws a frequency polygon for the information in the table.

A Lengths of pieces of string

60

50

Frequency

20

10

0 10 20 30 40 50
Length (cm)

Write down two mistakes that Amos has made.
(Total for Question 5 is 2 marks)
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@ Question 5 - Mark Scheme

point (50, 5)

(C1

for his last point he has plotted by the end of the
data and for the rest he has plotted by the middle
he did not use the midpoint, he used 50 instead of]
45

40 missing (from vertical axis)

vertical scale is not linear

the frequency doesn’t increase in the same
intervals

the vertical axis is not right

Not acceptable

eg the last point should be at (40, 5)

bottom of the polygon should be connected
he didn’t start the graph at the origin

he did not draw a polygon

he has plotted the first 4 points at midpoint
One acceptable statement)

Question Answer |Mark Mark scheme Additional
guidance
5 40 missing | C2 [Two different statements Ignore additional
from Acceptable statements provided
frequency eg (50, 5) / the last point is incorrect no contradiction
scale the last point should be at (45,5)
the last point plotted was placed incorrectly
Incorrect

- Question 5 - Examiner Comments

This question was quite well answered and descriptions of the mistakes made when the frequency polygon
was drawn were generally clearly described. There were two mistakes to identify and students needed to
describe them both to score the full 2 marks. Examiners were surprised that more students gained the mark
for stating that the point plotted at (50, 5) should have been plotted at (45, 5) than gained the mark for stating
that 40 had been omitted from the scale on the frequency axis. Any statement equivalent to one of these, and
which was unambiguously stated, earned a mark. The most commonly seen unacceptable statements
included not joining the polygon to (0, 0) and not joining the ends of the polygon.

1N é.@ O)re
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nllll | Question 5 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.04 2 52 1.04 1.48 1.25 1.09 0.98 0.87 0.73 0.56 0.38
2
1.48
o 15
o 1.25
o
n 1.09
§ : 0.98
0.87
3
b= 0.73
< 0.56
Q
S o0s 0.38
0 I
9 8 7 6 5 4 3 U
Grade

1N E.@ O)re
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[;ﬁ Question 5 - Response A

§ The table gives information about the lengths, in cm, of some pieces of string.

Length (f ¢cm) Frequency
0<t<10 15

10 <t <20 20

20 <t <30 50

30 <t <40 25

40 < ¢t £ 50 5

Amos draws a frequency polygon for the information in the table.

i Lengths of pieces of string

60

5 /N

30 A\

Frequency \
20 //

10 N\
0 . | >

0 10 20 - 30 40 50
Length (cm)

Write down two mistakes that Amos has made.
e ——

1 ANOS . SER08A dreas éne st poont.  ON. LVom ot Inthe

1N E.@ O)re

COY e ok -

2. 008 0issed.. DUt L0 OO g D ORYSs

2 /2

C1 for stating that the last point is plotted incorrectly.

C1 for describing the omission of 40 on the frequency axis.
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g Question 5 - Response B

5 The table gives information about the lengths, in cm, of some pieces of string.

Length (¢ cm) Frequency
0<t<10 15

10 <1 < 20 20

20 <t < 30 50

30 <r< 40 25

40 <t £ 50 5

Amos draws a frequency polygon for the information in the table.
Lengths of pieces of string

A
60
. /N
N
30 AN
Frequency \
20 /-/ \\
— AN
10 S
0 >
0 10 20 30 40 50
Length (cm)

Write down two mistakes that Amos has made.
1.1 &Ieﬁkm@apgﬂbe{'LQEeYL25cmﬂcL
i anepreaaencies . KOOSOl BB DO i
2. he  chdnt  pee  tre  midpoint. of. . .
B D D e ————————

172

CO0 for a first statement which does not describe the error with enough clarity.

C1 for the second statement, identifying the mistake made in plotting the last point.

1N E.@ |0
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g Question 5 - Response C

5 The table gives information about the lengths, in cm, of some pieces of string.

Length (¢ cm) Frequency
0<r< 10 15

10 < £ < 20 20

20 < r < 30 50

30 << 40 25

40 < r < 50 S

Amos draws a frequency polygon for the information in the table,

Lengths of pieces of string

r'y
60
” /\
N
30 AN
Frequency \
20 // \\
A=t X
10 \\r
0 =
0 10 20 30 40 50
Length (cm)

Write down two mistakes that Amos has made.
o Ye \n{ﬁs v\nwcd\ _______ “he . doro. .ok e wmné)
'u\&é _nob_ Baisved e \ne connec m\

0 /2

H.iL

C0 for a first statement which is too vague and does not focus on the point which is incorrectly plotted.

CO0 for the second statement which is incorrect. It was common for some lower attaining students to suggest
that the ends of the polygon should be joined to each other or to an axis.

1N E.@ |0
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alll Performance ] [ 4 Response A ] [ £ Response B ] [ E4 Response C ]

@

Question 7 - Question

The diagram shows rectangle STUV.
TQU and SRV are straight lines.
All measurements are in cm.

«——2x—>

T Y

U

A

Y

S R

-l
-

A 4
A

The area of trapezium QUVR is A cm?
Show that 4 = 2x* + 20x

(Total for Question 7 is 3 marks)
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@ Question 7 - Mark Scheme

Question Answer |Mark Mark scheme Additional guidance
7 Complete | M1 |for (area of trapezium TORS =) 0.5 x 4x x (2x HEvidence for the award of
chain of 3x) marks may be seen on the
reasoning or for (area of rectangle TUVS =) 4x x (3x + 5) |diagram

(= 12x* + 20x)

M1 (for (area of trapezium QUV R =) 4x(3x +5) — |Alternative methods may
0.5 x 4x x (2x + 3x) be seen.

C1 {for correct algebraic processing and
simplification to the given form

M1 [Alternative 1
for (QU=)3x+5-2x(=x+5)

M1 (for (area of trapezium QUVR =) 0.5 x 4x x ((“x
+57) +5) or 0.5 x 4x x (x + 10)

C1 {for correct algebraic processing and
simplification to the given form

M1 |Alternative 2 [Accept x for (3x — 2x)
for (area of triangle =) 0.5 x (3x — 2x) X 4x or
for (area of rectangle =) 4x x 5

M1 (for (area of trapezium QUVR =) “0.5 x (3x —
2x) X 4x” + “4x x 57

C1 {for correct algebraic processing and
simplification to the given form

NN é.@ )0
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- Question 7 - Examiner Comments

This question was a good discriminator. There were a number of routes which could be followed in order to
show the given result. The most popular method was to use the formula for the area of the trapezium QUVR.
Once a student had found the length of QU (= x + 5), they could make substitutions into the formula then
simplify it to show

A =2x?% +20x. Many students found this to be quite straightforward.

A second commonly seen and generally successful method was to use

Area of trapezium QUVR = Area of rectangle TUVS — Area of trapezium TQORS.

Perhaps the most straightforward way was to find the area of the rectangle with length and width 4x and 5
then add the area of a triangle of base x and height 4x. It was surprising how few students took this
approach.

The presentation of students answers was often not very clear with examiners having to search the working
space for relevant working. However, many students did use algebra in a confident way to show the given
result. The absence of brackets to make working clear sometimes led to a student losing marks but

examiners were sympathetic where intentions were clear. Q7
nllll | Question 7 - Performance @
Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade: @
score | score % ALL 9 8 7 6 5 4 3 U
1.82 3 61 1.82 2.97 2.83 2.44 1.69 0.83 0.27 0.07 0.03
3 297 583 J]_”Jl
. 2.44 | x_jl
@
I A
@ 1.69
§ s B
g 1
3 C
x 1 0.83
©
w
05 0.27
. 0.07 0.03
0 L] —
9 8 7 6 5 4 3 U
Grade
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[E-Zﬁ Question 7 - Response A

7T The disgram shows reclangle STTF
TAL" pnd 50 F ome straipht 1boes.
All mensuramenls ane im om.

e
T

& R F
4 A Ll 5 L

The ares of repeziom (MFR is A e’

o otk S0e
Bhearw that A = Xy & 2iix L

L
™ = a+b ) *h
areo. ofF MWope T :'J_f: 'Y o
.4/

i .
‘ 2z (Qusev )= v
Uy = 42C reckongo = opfo ik o€ equd]
%#. Pwv= :S'D-T-,I
e T = IX+3 Dy = 3 +S -1 = 1P+

{
Z (1x+35+3) rﬂf} Syvefify Dmet)
B 1= X~ oo Yz

(Jg_x+sjwf+:-:_;’ 36
A= axZ+ anx

i~ i > {i é.@ |0

3/3

M1 for (QU =) 3x + 5 — 2x (= 1x + 5) from Alternative 1 on the mark scheme. This mark is given for a start
which can lead to justifying the given result provided it is an expression in terms of x

M1 for (area of trapezium QUVR =) %(lx + 5+ 5) x 4x. This mark is for a complete expression for the area
in unsimplified form.

C1 for showing that the expression found is equivalent to 2x* + 20x
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[;ﬁ Question 7 - Response B

7 The disgram shows motanglc STL. "#
T mnd SEF are stranghi hoes.
Al measgnements are in cm

o,

-+ A

The arca of irepeziam LUFN s A cm®

Shovw that 4 = 255 + 20 -
A = TUSV —=Tars

L -
..5,1 = o A loec A= V2o + Tere— MO
I
Fosv = ()= (324 9) A= taxiex
= | 2x + Tox

- +e
—1—|_-";_-|-1'E - l'-'FL.L '"'| mqw:. #

= lox Cen

i~ i > {i é.@ |0

2 /3

M1 for (TUSV =) 4x(3x + 5) from the first method in the mark scheme.

M1 for (A = TUSV — TORS =) 12x* + 20x — 10x supported by the working on the left hand side of the
working space which shows the student has a correct expression for TORS which they have incorrectly
simplified to 10x.

C0 because their working does not lead to the required result.
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[E-Zﬁ Question 7 - Response C

T The dingmmm shows nectamghs ST,
T aesd SRV are stmight Fines.
A8 messurements are in am

B

- E:I ....——r}

% AN = L] ——

The ares of trapeziuny ALVE is A cm’

Shaw that 4 = v + 2y

R - HJ..",.L--{ [.FI-.-.:'K- "ii&:-"[.l}?- uik

F'!l = 1:':1._ W 5.:[' -j,llh'll.:l':'_,

i
- /1~ Voo

173

i~ i > {i é.@ |0

M1 for (A =) % X (2x + 3x) % 4x from Alternative 1 on the mark scheme. This expression gives the area of
the unshaded trapezium and is a valid start to the problem.

MO for no further progress, apart from an incorrect simplification of their expression.

C0 because they do not complete the algebra.
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Question 8

alll Performance } [ £ Response A ] [ =4 Response B ] [ EZ Response C ]

-

@ Question 8 - Question

8 An electricity company charges the same fixed amount for each unit of electricity used.

David uses this graph to work out the total cost of the electricity he has used.

16 1

12 4

Cost (£)

0 | T T T T T T T | T | T T >
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Number of units used

(a) Work out the gradient of the straight line.

(b) What does the gradient of this line represent?

(Total for Question 8 is 3 marks)
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@ Question 8 - Mark Scheme

Question Answer |Mark Mark scheme Additional guidance
8 (a) 0.14 M1 [for a method to find the gradient, eg. 14 = 100 |[Must use the scales on the
using readings from the graph, at least one graph
correct

or for an answer of 0.14x

A1l |[for answer in the range 0.135 to 0.145 or ft May be expressed as a
correct readings from the graph fraction

(b)) Costper | C1 |fora correct explanation
unit of
electricity Acceptable examples
eg cost of each unit (of electricity)
rate of change of cost with units of
electricity used
cost per unit of electricity
each unit costs 14p
average cost charged for each unit of
electricity used

Not acceptable examples

cost of how many units used

costs in pounds per number of units used
how much the cost of electricity goes up
the relationship of cost and number of units
used

how steep it is

NN E.@ Ol

- Question 8 - Examiner Comments

Many students found this question to be straightforward. They often used a triangle where readings were
easy to take and gave a value for the gradient of the graph within the accepted range, more often than not
0.14. For some other students who drew a small triangle on the line getting an accurate answer was less
likely. However, if the value given for the gradient was outside the range 0.135 to 0.145, examiners awarded
both marks in part (a) provided a correct method was clearly shown. A small number of students used
“increase in x + increase in y”” or counted squares rather than using the scales on the axes. These students
could not be credited with any marks in part (a).

Part (b) was answered less well and many incorrect or ambiguous statements were seen. An answer
equivalent to “cost per unit of electricity” was expected but many students merely described what the graph,
not the gradient, showed and statements such as “cost of how many units used” were often seen.
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nllll | Question 8 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.52 3 51 1.52 2.60 2.29 1.93 1.40 0.75 0.30 0.09 0.05
3
2.6
2.5 2.29
L 1.93
g 2 :
wv
g 1.4
g 1.5 .
3
8 1 0.75
w
0.5 I 0.3
0.09 0.05
0 . — —
9 8 7 6 5 4 3 u
Grade

Q8
©,
9
all
=
A
B
C
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g Question 8 - Response A

An electricity company charges the same fixed amount for each unit of electricity used.

David uses this graph to work out the total cost of the electricity he has used.

F 3
20 T " : - ¢
‘.{,. = T R R Y R ok ANENEE. g 5 REE B 111 1
g‘“.* 3 % M 6 R RER R R 4 o 5% 7 2 5 B Sh 5T N i 2 T . »
16 =T - - Tt =t
s I \ y
T 1 1
EERE BES N 2% S 5 6 ) R A 50 I - I 2 9 Y 2 ‘ 2 B } 17
12 - + : iﬁ -
Cost (£) B : = .
£ SE e IREEREEEE ANS- s anENE an. FH
8 - - e -~
44 .' '
1 N B . | HERE NN IiNEEREE 1
1 AT - 1 -4~ » L I L 1
+ ; 1 . R 4 1]
i H H- b -
0 = 5 e S 5
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Number of units used

(a) Work out the gradient of the straight line.

G -8-34=C (4 (R
o 20 B0 5

_______________ C-\we
2)
(b) What does the gradient of this line represent?
R o B T L R s ot o L R

Part (a)
M1 for a correct method to find the gradient, shown by the diagram and %

Al for gradient correctly found in the range 0.135 to 0.145.
If the answer is out of range, we check the graph and follow through their readings, provided at least one of
the readings is correct and the scales on the graph are used.

Part (b)
C1 Awarded for a correct explanation.
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[E-Zﬁ Question 8 - Response B

B An electricity company charges the same fixed amount for each unit of electricity used
Dravid uses this graph to work oui the total cost of the electnicity be has used.

£ 3

204

Cosi (£

T
103 110 120 130 140

Number of units used

(@} Work out the gradient of the straighi line

s

I pY = o 28593
Ruan 70

0-1142§51

[Z}
(b) What does the grsdient of this line represent?T
e (54w coft. of electvitity

173

Part (a)
M1 for a correct method to find the gradient, shown by the diagram and %. The student has used the scale

and although one reading is incorrect, they have used “increase in y” + “increase in X and can be awarded
the method mark.

AQ for an answer outside the range and using one incorrect reading.

Part (b)
C0 The student has not specified the rise in cost for one unit of electricity.

NN E.@ Ol
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[E-Zﬁ Question 8 - Response C

8 An clectricity company charges the same fixed amount for each unit of eleciricity used.
Diavid uses this graph o work owt the total cost of the electricity he has used.

E

20

Cost (£) = R R e

S I I - e

o ;;.. . B i r H P N S
O 10 0 30 40 30 60 TO B0 90 100 110 120 130 140

Mumber of units used

{a) Work out the gradient of the straight line.

(b) What does the gradient of this line represent?

T '[rn:q--eﬂ_xﬂ Pur—oer o g LA ude Ty waead

0/3
Part (a)

MO for a incorrect method to find the gradient; the student appears to have used the increase in number of
units used for each £1 increase in cost, ie the reciprocal of what is needed and the number of units per pound,
not the cost for one unit.

A0 for an incorrect answer

Part (b)
C0 awarded for an incorrect explanation.

LN E.@ Ol




[ Skip to Main Contents ]
-EEEeEDEEEEE

Question 9

1l Performance } [ £ Response A ] [ E4 Response B } [ 4 Response C }

® Question 9 - Question

360

9 (a) Express as a power of 10

10150 % 1090

3)
Liam was asked to express (12°°)* as a power of 12
Liam wrote (12°°)% = 129" = 122500
Liam’s method is wrong.
(b) Explain why.
1)

(Total for Question 9 is 4 marks)
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@ Question 9 - Mark Scheme

Question Answer |Mark Mark scheme Additional guidance
9 () 10°° M1 |[for a correct first step using one of the rules of

indices,

eg. 10150 x 1090 _ 10240 or 10360 - 10150 _ 10210

or 10%° = 10 = 10*"°

or V10369 = 10" or V10150 = 10 or V1090 =

1045

M1 [for correct use of rules of indices leading as far

180
as V10120 or 2
10120

Al |cao

(b)) reason C1 |for correct reasoning

Acceptable examples

eg should do 50 x 2 (not 50%)
because (1250)2 = 12100
because when you have a power inside and
outside the bracket you times them

because (a?)” = ab® (not a)

Not acceptable examples

because you need to multiply everything in
the brackets by 2

because he should have squared 12 as well
you add the powers instead of timesing

NN é.@ Ol

- Question 9 - Examiner Comments

Just over a quarter of all students completed part (a) of this question successfully to gain all 3 marks. A
commonly seen final answer was 102°. This could only score 1 mark. However, about two thirds of all

students got as far as simplifying the expression to V10120, Some of these students left this as their answer
while other students went on to evaluate it incorrectly.

Answers to part (b) were often marred by a lack of clarity. Answers such as “Liam should have multiplied
the numbers inside and outside the brackets” were commonplace but could not usually be rewarded with the
mark available. Another common incorrect response was for a student to state that the 12 should be squared.
More successful responses usually referred to the answer Liam should get, that is 12190 or that Liam should
have multiplied 50 and 2, not worked out 502




[ Skip to Main Contents ]

o S EN O EA OB R S N KT
(18 )| 21 22 |

ﬂ_ﬂﬂ Question 9 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
2.33 4 58 2.33 3.73 3.18 2.66 2.15 1.58 0.94 0.46 0.19
4 373
o 3.18
g = 2.66
8
B A 2.15
g
= 1.58
g 15
>
o . 0.94
w
- I 0.46
4 0.19
: i =
9 8 7 6 5 4 3 u
Grade

NN é.@ Ol
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g Question 9 - Response A

. 10
9 (a) Express 10 x g™ 08 apower of 10

| iD‘EE _ 1 11'0
\] [qun -J °
]
- lo

1]

(3)

Liam was asked to express (12*°)* as a power of 12

Liam wrote (12%°) = |250* = |20

Liam’s method is wrong.

(VBRI WhY
Jaslead RSN O, 177 2\ L T B Y S—
s SO kg 2 gqivieq OO0

NN é.@ Ol

()

4 /4

Part (a)
M1 for the correct first step, 10150 x 10°° = 10240

M1 for simplification to v1012°

A1 for correct answer, 10%°

Part (b)
C1 Here the candidate has clearly explained why Liam's method is wrong.
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g Question 9 - Response B

[ 10

9 (a) Express \,IW as a power of 10

Liam was asked to express (12°°)* as a power of 12
Liam wrote (12%) = 125 = | 2250
Liam’s method is wrong.

(b) Explain why.

S Y« VUE TEY S CaX © SNNU-E SN 7, 7S (l 250)1 .

Part (a)
M1 for the correct first step, 10150 x 10°° = 10240

M1 for simplification to v1012°

3 /4

A0 because the student has not simplified their expression enough and has not given the answer as a power

of 10

Part (b)

C1 Here the candidate has shown that Liam should have used the law of indices (correctly) to get 12100

NN é.@ Ol
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g Question 9 - Response C

iﬂ]ﬁl

9 (a) Express W

as a power of 10

(30
(0 d __1 Dtﬁﬂ
“}7‘5 X 'IUM - _P_eeiﬂlnzuﬂ

-0

l

Liam was asked to express (12°°)* as a power of 12

Liam wrote (12%)2 = 1230 = | 22500

Liam’s method is wrong.
(b) Explain why.
M a& roY  Sapese W Mo odso. samaveds

‘t\y—%xn.%&wp\‘)@b\ﬁcelr\uﬂ-b

1/4

NN é.@ |2

Part (a)
M1 for any one of 1018, 1075 or 10*° as a first step.

MO because no further progress is made to simplify correctly.

1075x 1045
A0 because no answer is given and the last expression written in the working space, 1769 is incorrect

Part (b)
C0 The student has given 2 reasons, one incorrect and one correct so 0 marks are scored
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Question 10

10 Performance } [ £ Response A ] [ E4 Response B ] [ E4 Response C }

-

@ Question 10 - Question

10 Jane bought a new car three years ago.

At the end of the first year the value of the car had decreased by 12.5%
The value of the car then decreased by 10% each year for the next two years.

At the end of the three years, the value of the car was £17 010

Work out the value of the car when Jane bought it three years ago.

(Total for Question 10 is 3 marks)

@ Question 10 - Mark Scheme

Question | Answer |[Mark Mark scheme Additional guidance
10 24000 P1 [for use of either 0.9 or 0.875

or
for 18900 (after 2 years)

P1 [|for using 0.9% x 0.875 (= 0.70875) oe
or
for 21000 (after 1 year)

Al [cao
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- Question 10 - Examiner Comments

This question was not well done. Too many students showed the misunderstanding that, to reverse a 10%
decrease, they had to increase the value of the car by 10%, so they multiplied by 1.1 rather than using the
correct method of dividing by 0.9. It was relatively unusual to award 1 or 2 marks for responses. Students
usually either showed a good understanding or no understanding of the processes required to solve the
problem.

JlﬂJl Question 10 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.42 3 47 1.42 2.88 2.42 1.74 1.09 0.60 0.28 0.10 0.04
3 288
Q10
2.42
2.5
E @
g 2 1.74
; | @
S 15
S L
(%)
i 1
i 0.6 I ”
0.5 I 0.28
0.1 0.04 [:
0 . | — xj
9 8 7 6 5 4 3 u
Grade A
B
C
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g Question 10 - Response A

10 Jane bought a new car three years ago.

At the end of the first year the value of the car had decreased by 12.5%
The value of the car then decreased by 10% each year for the next two years.

At the end of the three years, the value of the car was £17010

Work out the value of the car when Jane bought it three years ago.

$\1.00+ ‘107.33?«2

=20
x\00 :
2 &\%ﬂm é VA w Q

%1600 = 3l dyoper )

220
¥

,&'l\.fm‘u\\ﬁu \
91,000 =€=!,$'/a6)np' 0

=379

100
= 524,000

=
o

£ 4000

(Total for Question 10 is 3 marks)

NN é.@ ()

37/3

P1 for the price of the car after 2 years (18900), the candidate could also have been awarded the mark
for the use of 0.9; dividing by 90 and multiplying by 100 is equivalent to this.

P1 for the price of the car after 1 year (21000) or for using 0.9> x 0.875 (seen in separate stages here).

A1 correct answer, 24000
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Question 10 - Response B

[

10 }Jane bought a new car three years ago.

At the end of the first year the value of the car had decreased by 12.5%
The value of the car then decreased by 10% each year for the next two years.

At the end of the three years, the value of the car was £17010

Work out the value of the car when Jane bought it three years ago.

A (0-‘1)2 -\1700

> (Ogl): = FO10
~o-&l ‘o &l

%z TIooU

=
o

£ 21000

(Total for Question 10 is 3 marks)

NN é.@ ()

2 /3

P1 for the use of 0.9, this is used in the calculation 17010 / 0.81
P1 for 21000, the price of the car 1 year before the £17010 valuation.

A0 for incorrect answer as the effect of the reduction in the first year, of 12.5%, has not been reversed
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g Question 10 - Response C

10 Jane bought a new car three years ago. 100 -V2-5 = §7. S

At the end of the first year the value of the car had decreased by 12.5% XA#%® O %75
The value of the car then decreased by 10% each year for the next two years. B

———

At the end of the three years, the value of the car was £17010
AR L

Work out the value of the car when Jane bought it three years ago.

5‘—\_70\0 %(\])t':: S208%2 1
L2639% | ¥ |.125= ¢ 2315 - D6

=
o

£2.3151-.26....

(Total for Question 10 is 3 marks)

NN é.@ >

0/3

PO The candidate has the figures of 0.9 and 0.875. However, these have not been used and the student has gone
on to use the incorrect multipliers 1.1 and 1.125 instead.

PO The candidate has increased by 10% and 12.5%, using the multipliers 1.1 and 1.125 in an attempt to reverse
the percentage changes. This is a very common incorrect approach.

A0 incorrect answer
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Question 12

1l Performance } [ £ Response A ] [ &4 Response B ] [ 4 Response C ]

@ Question 12 - Question

12 ABC and ACD are right-angled triangles.

A

DC=8cm
Angle ADC = 45°
Angle ABC = 20°

Work out the length of 4B.
Give your answer correct to 3 significant figures.

(Total for Question 12 is 3 marks)
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@ Question 12 - Mark Scheme

Question Answer |Mark Mark scheme Additional guidance
12 23.4 M1 (for stating that AC = 8 or for a relationship that |May be seen on diagram
may be used to find AC May use the sine rule

eg (AC =) 8 x tan 45 or tan 45 =%

M1 (for relationship that may be used to find 4B,

eg sin (20) = “8” + 4B or (4B =) ——

Al [for answer in the range 23.3 to 23.4 If an answer is given in the
range in working and then
rounded incorrectly award
full marks.

Alternative
M1 (for a relationship that may be used to find 4D |May be seen on diagram
eg cos (45) =8+ AD oe or (AD =) 11.3(13...)

=
N

M1 (for a relationship that may be used to find 4B,
AB _ "113"

€ Sinas  sinz0

Al [for answer in the range 23.3 to 23.4 If an answer is given in the

range in working and then

rounded incorrectly award

full marks.

- Question 12 - Examiner Comments

In answering this question, most students showed a good understanding of how to apply trigonometrical
ratios to this 2 stage problem. However, a significant proportion of them made errors in manipulating the
ratio used in the second stage of the problem.

NN E.@ ™)

It was envisaged that students would use the trigonometry of right angled triangles to solve this problem and
most did. However, a large number of students used the sine rule to get their answer. Examiners were
surprised how few students realised that triangle ACD was isosceles and so they were not able to write down

the length of AC without further calculation. However, they usually used tan 45 = % correctly to get 8 cm

for the length of AC. Most students were then able to write down a relationship which would enable them to
find the length of AB, and this was awarded some credit. However, too many of these students did not

. . . . 8 . .
rearrange their equation correctly and instead of getting AB = wnog Wrote down 4B = 8§ x sin20, leading to
an incorrect answer.
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Question 12 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
2.09 3 70 2.09 2.95 2.88 2.70 2.17 1.21 0.43 0.13 0.04
3 295 2.88
2.7
2.5
2.17

g

S 2

wv

[ =

S 15

s 1.21

E]

by 1

O

w

0.5 D43 Q12
I 013 e
0 | -
9 8 7 6 5 4 3 u

Grade
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g Question 12 - Response A

12 ABC and ACD are right-angled triangles.

A
P
Lot
45° 20°
D Bcm C B

DC =8em
Angle ADC = 45°
Angle ABC = 20°

Work out the length of AB.
Give your answer correct to]3 significant figures. )

angle AC0= G0 ¥ UD= 2S5
30 -135 = US
-

=
N

trgae ABC = A0+ 20 = 1o

= VEQ -0 - 30
____%__ :i__ e . B
NNUS inusS TSN
‘ : o SiNgQ =
w . d ¢ - %Sinad
UNUS P
SW1 2.0
£ = <oum

37/3

M1 for AC = 8 marked on the diagram; this mark could also be given for the use of the sine rule inthe
working space

M1 for a relationship that may be used to find AB, in this case the sine rule. It was expected that
trigonometry for right angled triangles would be used but this alternative use of the sine rule is acceptable.

Al for a correct answer in the range 23.3 to 23.4
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g Question 12 - Response B

12 ASC andd ACTY are mght-anghed riamngles

20 = Ecm
Angle AW = 457
Angle A8 = I~

Wik cut the length of A8
GFive wour amswer comect bo 3 significamt Fighares.

Py Town kS -1;;-

€4 ooy by &7 20

o R

=
N

e LDy - _j'i'_-
=

D S0~ L

fL-C]-
-
o

(=g

NN E.@ ™)

2 /3

M1 for AC = 8 marked on the diagram or for 8 x tan 45

M1 for the relationship that may be used to find AB, sin 20 = g , together with the implication, from the
diagram, that x is being used for length AB.

A0 because the student has made a commonly seen error when manipulating the equation and has an
incorrect answer.
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g Question 12 - Response C

1T AHC amd ACTYF are mghd-angled trsmng bes.

I3 = B
Angle AP — §5°
Angle 48 = 207

Work oul Use berysth of A8,
Five your amswer oormecl o 5 signifcant fgures.

s 9SS > 5 oFr =3 656

£y
i - — AP b T 3T
S E5E T FmAo = i3

=
N

0/3

MO for an incorrect relationship and one which cannot be used to find AC, ie cos 45 x 8

MO for a relationship that may be used to find AB. The use of quotation marks in the mark scheme, “8”,
indicates that this value must have been derived from a correct method.

A0 for an incorrect answer
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Question 14b

alll Performance } [ £ Response A ] [ =4 Response B ] [ EZ Response C }

-

@ Question 14b - Question

14
(b) Show that (m + 4)(2m — 5)(3m + 1) can be written in the form am® + bm* + cm +d
where a, b, c and d are integers.

(&)
@ Question 14b - Mark Scheme
Question Answer |Mark Mark scheme Additional guidance
14 (b)| 6m® +11m* | M1 [for a method to find the product of two linear [Note that, for example, 3m
—57m-20 expressions, 3 correct terms out of 4 terms, — 20 is regarded as three
eg. 6m* +2m — 15m —5=6m* - 13m -5 terms in the expansion of

or 2m* +8m — 5m — 20 = 2m* + 3m — 20 (m+4)(2m —5)
or3m* + 12m+m+4 =3m*+ 13m + 4
M1 [for a complete method to obtain all terms, at  [First product must be a 3

least half of which are correct or 4 term quadratic but
(ft their first product), eg. 6m® + 2m* — 15m* + |need not be simplified or
24m* + 8m — 60m — Sm — 20 may be incorrect.
Al (for 6m® +11m* = 5Tm — 20 Accepta=06,b=11,c=
—57,d=-20




[ Skip to Main Contents ]

o S EN O EA OB R S N KT
(18 )| 21 22 |

- Question 14b - Examiner Comments

A minority of students scored full marks for their responses to this question. However, most students were
able to gain some marks and the question was a good discriminator between students who could manipulate
algebraic expressions with accuracy and those who made, sometimes unnecessary, errors.

Students usually scored well in part (b) which required the expansion of a product of three linear expressions
to give a fully simplified cubic expression. Students generally showed their working in an organized way or
used a grid to show terms in their products. Errors were usually restricted to incorrect terms or difficulties in
dealing with the signs when collecting terms together, rather than a flawed strategy although some students

omitted terms from their expansion. For students who did not give a fully correct answer, it was

commonplace for them to earn 2 or 3 of the available marks in part (b).

ol

Question 14b - Performance

Mean
score

Max | Mean
score %

Edexcel averages: mean scored by candidates achieving grade:

Q
N
o

ALL

9

8

7

6

5

4

3

U

2.30

3 77

2.30

2.93

2.85

2.75

245

1.72

0.82

0.23

0.04

25

N

15

Edexcel Mean Score
=

0.5

2.93
' 2|5 275
9 8 7

2.45

1.72

Grade

0.23

0.04
N .

3

u
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g Question 14b - Response A

(b)) Show that (m + 4)(2m — S¥3im + 1) can be written in the form am® + bm* + cm + d
where a, b, ¢ and 4 are integers.

T 9\
SRRNIES S

3"‘“1 4- M 1l A m 4_
m

(3rn1 +1Rm+ ﬂ {2m '5)

~6BmrIm- 20

Q
N
o

~ g

Lea® + Um® = 570 -0

(3)

37/3

M1 for a correct expansion of the product of 2 of the linear factors — this need not be simplified at this stage

M1 for a complete method to find all the terms in the product of the 3 linear factors. At least half of the 6 (or
8) terms need to be correct — here all the 6 terms are correct.

Al for a fully correct final expression
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g Question 14b - Response B

(b) Show that (m + 4W2m — 5¥3Im + 1) can be written in the form am® + b’ + cm + o
where a, b, ¢ and 4 are integers.

= [mﬁqu-%)(%m+l}

—)% {W\*Wﬁ:-‘g} :lm1+%mr4m—?—cj

XS——

=(m* +2m - 20 )

= (M43 = 12)(3nm+r )

2 3% et s gm?r a2 -0 - LO

Q
N
o

=B 2I2m3 L Ot - &g3w - LO

6 = 4

b= 10

c =—573
A =-710 .

M1 for 3 correct terms out of 4 terms in the product of 2 of the linear expressions

M1 for 6 correct terms out of 6 in a follow through from the incorrect quadratic expansion. At least 3 of
their terms from the student’s product need to be correct.

AQ because the final answer is not correct




[ Skip to Main Contents ]

o S EN O EA OB R S N KT
(18 )| 21 22 |

g Question 14b - Response C

(b} Show that (m + 4 2m — 5¥3m + 1) can be written in the form am® + bm® + cm + o
where a, b, ¢ and d are integers.

GRESN IS

AR e S A Qan— Lo
L)ﬁ“‘lﬂ%ﬂ j)ﬁn'lm) (%M“)

GDM%‘T :}w\al‘ -‘:qml A3 — 30

Q
N
o

Enda Ned 43 - Yo

(3)

173

M1 for 4 correct terms out of 4 terms in the expansion of (m + 4)(2m - 5).
MO because one of the terms in the expansion of (2m? + 3m - 20)(3m + 1) has been omitted.

A0 for an incorrect answer
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Question 15

alll Performance ] [ E4 Response A } [ &4 Response B ] [ E4 Response C }

@ Question 15 - Question

15 P, O, R and S are four points on a circle.

PXR and SXQ are straight lines.
Prove that triangle POX and triangle SRX are similar.

(Total for Question 15 is 3 marks)
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@ Question 15 - Mark Scheme

Question Answer |Mark Mark scheme Additional guidance
15 Proof C1 [for angle POX = angle SRX as angles in the Underlined words need to
same segment are equal be shown; reasons need to

(or angles at the circumference subtended from |be linked to their method.
the same arc/chord of a circle are equal)

or angle OPX = angle RSX as angles in the
same segment are equal

(or angles at the circumference subtended from
the same arc/chord of a circle are equal)

or angle PXQ = angle SXR as vertically Could be shown on the
opposite angles/ vertically opposite angles_are |diagram
equal

or for identifying two pairs of corresponding
equal angles with no reason given

C1 |for identifying two pairs of corresponding equal,
angles with correct reasons given

C1 [for stating that the triangles are similar because [Note that the students

all three pairs of corresponding angles are equallthird/final reason may be:
with complete reasons given. Angles in a triangle add up,
to 180

- Question 15 - Examiner Comments

There were some excellent complete, concise and clear proofs to this question involving the application of
circle theorems. However, these were only seen in a minority of cases and students need to be aware of the
need to state results clearly using the statements indicated on the mark scheme as guidance. There were
many students who could not give reasons or who gave them with a lack of clarity. These students often
gained some credit for matching up at least two pairs of equal angles. A clear indication of this on the
diagram was accepted by examiners.

Of students who completed the proof successfully, most used statements of the same segment theorem
together with a pair of vertically opposite angles. Students should note it was not enough to state “same
segment theorem” — they needed to say what the theorem states, for example “angles in the same segment are
equal”. Some students used the result that angles in a triangle sum to 180° as a reason to support the equality
of their third pair of angles. This was, of course, acceptable. A small number of students used the result that
the angle at the centre of a circle is twice the angle at the circumference to show that angle POX = angle PRS
and that angle QPR = angle OSR, another acceptable approach.

About one in ten students obtained full marks for their proof.

=
ul

NN E.@ ™)
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Question 15 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.75 3 25 0.75 2.05 1.35 0.85 0.47 0.21 0.08 0.02 0.01
2.5
2.05
2
Q
2 4B 1.35
]
3
T 1 0.85
o
o 0.47
0.5
0.21
] 008 002 o001
0 | = i
9 8 7 6 5 4 3 u
Grade

=
ul

NN E.@ ™)
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g Question 15 - Response A

15 P, O, R and § are four points on a circle.

e PQL %

PXR and SXQ are straight lines.

=
ul

Prove that triangle POX and triangle SRX are similar.

P XQ — Y
Natricay opgosie angley are equaqg

X WS = ~ @ P
Wg'ed oAk Tle CCOnN TN 50D letetected (O
Fie s asrc axT are eq S aA.

Q@é) S

M_ e C\'(“‘JMM JWM O~ Fle Sasm asT

C_Q‘JM {_nwsu
Or—N\ T S ou

C OPA-AA A amn . Ssast oamw
n“ﬂ G (M gyveeAd

S\ huley,  pecere  Ha

(AAA)

©
9
=
ol
=
A
B
C

37/3

C1 for two pairs of equal angles (seen marked on the diagram) or for angle PXQ = angle SXR with a correct

reason

C1 for two correct pairs with sufficient reasons. The reason "angles at the circumference subtended from the
same arc are equal" for angle XRS = angle XQP is an acceptable alternative to "angles in the same segment".

C1 the candidate has the 3 correct pairs angles and the correct reasons. They state the triangles are similar as

all the angles are the same. At the end of their concluding statement they then state the triangles are
congruent. This response was sent to a senior examiner who made the decision to ignore the further

statement about congruency and award full marks.
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g Question 15 - Response B

15 P, O, R and § are four points on a circle.

=
ul

PXR and SXQ are straight lines.

Prove that triangle POX and triangle SRX are similar.

rgle PXG ond ngfle RXS ost eqpuel beerst© they ot wr&ﬁ,j Opfwﬁl:.
n ' N |
Angle QX and F\mﬂ[t XRS are equel becane € i

» o
Amuab_ %X PR ond ﬂnﬂh XSR ore f,u'/uJ becamit
180"

©
9
=
ol
=
A
B
C

2 /3

C1 for angle PXQ = angle RXS with a correct reason

C1 for two correct pairs of angles with correct reasons, ie angles PXQ and RXSand angles XPQ and XSR.
Note that angles PQX and XRS are not corresponding angles so this cannot be accepted as a correct reason.

CO0 because the reasons are not all correct. Note that if all 3 reasons had been correct, the third mark could
not be given because no conclusion is seen.
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g Question 15 - Response C

15 P, O, R and § are four points on a circle.

=
ul

PXR and SXQ are straight lines.

Prove that triangle POX and triangle SRX are similar.

= PRX = < 5 RX

A WMW
LQPK“LKSK}M S

Z QX0 = € SXK luawe o arguy A’ aguel o
e other . '

©
9
=
ol
=
A
B
C

173

C1 for either identifying two correct pairs with no reason given, or for angle QXP = angle SXR with the
reason"opposite angles"

C0 Although 2 correct pairs have been identified, the reason "same segment theorem"is not sufficient as a
statement of the theorem has not been given.

C0 because no conclusion has been made (and the reasons given are not complete.)




[ Skip to Main Contents ]
-EEEeEDEEEEE

Question 16

alll Performance } [ £ Response A ] [ E4 Response B ] [ E4 Response C ]

-

@ Question 16 - Question

e = 6.8 correct to 1 decimal place.

f=10.05 correct to 1 significant figure.

Work out the upper bound for the value of p.
Give your answer correct to 3 significant figures.
You must show all your working.

(Total for Question 16 is 3 marks)

@ Question 16 - Mark Scheme

Question Answer |Mark Mark scheme Additional guidance
16 17.4 Bl [for stating any correct bound, eg. 6.75 or 6.85 |Accept 6.849 or 6.8499...
or 0.045 or 0.055 for 6.85
and 0.0549 or 0.05499..
for 0.055

M1 [using both UB of e and LB of f'to work out 6.8 <UB(e) <6.85
value of 2e = f, 0.045 < LB(f) < 0.05

eg 2[UB of ¢] + [LB of ] or =222

0.045
Al [for answer in the range 17.4 to 17.5 from If an answer is given in the
correct working range in working and then
rounded incorrectly award
full marks.

(Award 0 marks for a
correct answer with no (or
incorrect) supportive

working
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- Question 16 - Examiner Comments

This question discriminated well between more able students sitting this paper with many students being
awarded each of the 0, 1, 2 or 3 marks available. Some students did not attempt the question and many
lower attaining students restricted their answer to working out the value of p by substituting ¢ = 6.8 and /=
0.05. This gained no credit. Of those students who did score marks, many of them scored just one mark for
writing down at least one of the bounds for e or f. Students who substituted bounds for e and f'into the
expression for p were split between those who calculated

2[UB of e] +~ [LB of f], the correct expression and those who calculated

2[UB of e] ~ [UB of f]. Some students who had the correct fraction, failed to take the square root or made an
error in taking the square root and so lost the final accuracy mark.

There was a significant number of students who calculated [UB of 2¢] + [LB of f], that is % instead of

%. These students could not be awarded full marks even though their final answer worked out to be in the

range 17.4 to 17.5

JlﬂJl Question 16 - Performance

=
o

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade: ®
score | score % ALL 9 8 7 6 5 4 3 U
1.75 3 58 1.75 2.89 2.70 2.34 1.64 0.78 0.25 0.07 0.03 @
27
2.5 2.34 ” ”
g
] 2
‘2 1.64 J
c |.,,_|
g 1.5 A
3 A
X 1
2 0.78 B
0.5 0.25 @
0.07 0.03
O . — —
9 8 7 6 5 4 3 u
Grade
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g Question 16 - Response A

e = 6.8 correct to 1 decimal place.
J=0.05 correct to 1 significant figure.
Work out the upper bound for the value of p.

Give your answer correct to 3 significant figures.
You must show all your working.

r’\:?\ C e | a;‘.cs]a;

=85 . cau S a. oSS
O _ g?er
PREr: St 016
12(6-55) @
P-\l o iy S = 1q ' (—;—- @
&
RCH'I A
(Total for Question 16 is 3 marks) B
C

37/3

B1 Awarded for any one of the four correct bounds.

M1 Awarded for a correct calculation to work out the upper bound of p, shown by a substitution of the
correct bounds.

A1l Awarded for an answer in the correct range from correct working. If the candidate had the correct answer
with no correct supportive working or incorrect working, they would score no marks. (We must check that if
an answer is within the acceptable range, it comes from correct working. For example, 17.4.can come from
using the upper bound for 2e given correct to 1 dp (ie 13.65 instead of 2 x upper bound of e = 13.7). This
would be incorrect working and would not score the M and A marks.)
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g Question 16 - Response B

e = 6.8 correct to 1 decimal place.

/= 0.05 correct to 1 significant figure.

Work out the upper bound for the value of p.
Give your answer correct to 3 significant figures.
You must show all your working.

oy
= p= L & R2T.B
o

ous

=
o

(Total for Question 16 is 3 marks)

NN E.@ ™)

173

B1 Awarded for one of the correct bounds, either 6.85 or 0.045
MO Although the candidate has used the correct bound for e and for f, they have unfortunately omitted to
multiply e by 2 and so cannot score the method mark. (Please note that a value of 13.7 for 2e in the formula

would imply e = 6.85 and the B1 mark would be awarded).

A0 the answer is incorrect.
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g Question 16 - Response C

2e
16 p= |~
-\

e = 6.8 correct to | decimal place.

f=10.05 correct to 1 significant figure.

Work out the upper bound for the value of p.
Give your answer correct to 3 significant figures.
You must show all your working.

o
£
Q
N
£
~N
Q
(@)}

g
'U\
LN E.@ ™)

0/3

B0 The student has not realized that they need to consider bounds and so has not listed any.

MO The student has substituted the original values into the formula. This is often seen in the work of lower
attaining students and no marks can be given for this.

AQ The answer is incorrect
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1l Performance } [ £ Response A ] [ &4 Response B ] [ 4 Response C }

@ Question 18 - Question

18 Here is a prism ABCDSPQR.

12cm

A 14cm B

The base ABCD of the prism is a square of side 14 cm
T is the point on BC such that BT : TC=4:3

The cross section of the prism is in the shape of a trapezium of area 147 cm?
CR=12cm

Find the size of the angle between the line S7 and the base ABCD.
Give your answer correct to 1 decimal place.
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Question 18 - Mark Scheme

Question Answer |Mark

Mark scheme

Additional guidance

18 30.6 P1

P1

P1

P1

Al

for process to find 7C, eg. (TC =) 14 x 331 =
6)

for process to find 7D, eg. (TD =)
V142 + "6"2 or+/232 or 2v/58 (=15.2...)

for process to find SD, using area of a
trapezium,
147 =0.5 x (SD + 12) x 14, or SD=9

nge
for tan‘l(,, )
15.2...

for answer in the range 30.4 to 30.7

Lengths of TC, TD, SD
may be seen on the
diagram

A complete set of
processes to find the angle
is needed where an
alternative route is
involved with more than
one stage in the working
If an answer is given in the
range in working and then

rounded incorrectly award
full marks.

=
00

- Question 18 - Examiner Comments

It is encouraging to report that the majority of students gained some credit for their attempt at this question.
The length of 7C was often found successfully and a good proportion of students were also able to find the
length of at least one of SD and 7D. Only the higher attaining students were able to identify the angle which
was required and put everything together in order to find the size of this angle, that is the size of angle DTS.
Errors commonly seen included, substituting 12 and 14 incorrectly into the formula for the area of the cross

NN E.@ ™)

section and making an error in the use of Pythagoras’ rule to find the length of DT.
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J]_ﬂJl Question 18 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.69 5 34 1.69 4.53 3.49 2.06 0.89 0.32 0.10 0.02 0.00
5
4.53

4
. 3.49
8
= 8
]
S 2.06
o 2
<
5
S 0.89 18

0.32 8 Q
. 0.02 0
0 - — —
9 8 7 6 5 4 3 u
Grade
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g Question 18 - Response A

18 Here is a prism ABCDSPQOR.

éamz. o
A

12cm 7
c ban | DT

DY=C&

A 14cm B

7 T = / 4 ecm
The base ABCD of the prism is a square of side 14cm 8:€&
T is the point on BC such that BT : TC = 4 :3 ' B TAaTc = lycm

| pork = 2.

The cross section of the prism is in the shape of a trapezium of area 147 cm?
CR=12cm Q1 8
Find the size of the angle between the line ST and the base ABCD. C T '6
Give your answer correct to 1 decimal place. D \’ = 6

)
Arf.a. c& Eae -}!’C&Pc:’mm =3 (e vb) W
14 7 — 7 (12+b) X 14
|Z==

e Iy 2 ool A2 =2 = RS
Side Sa =9 /”l:db
C2+14% —232 [232 =15 2515462 306

©
9
=
ol
=
A
B
C

5/5

P1 for process to find the length of CT (CT = 6, seen in the working or marked on the diagram is enough
evidence for the award of this mark)

P1 for a process to find TD, this can be awarded for v232
P1 for a process to find SD or for SD =9

P1 Although the calculation for the angle has not been shown, the answer is correct and this mark is

. . _ "o
automatically awarded. Please note that if the answer had not been correct, we need to see tan™* (,,15 5 ) to
award this mark.

A1 for 30.6 which is in the range 30.4 to 30.7
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g Question 12 - Response B

18 Here is a prism ABCDSPQOR.

12cm

Il
p&f\ﬁ\“&mm

A 14 cm B

The base ABCD of the prism is a square of side 14cm
T is the point on BC such that BT : TC = 4:3

The cross section of the prism is in the shape of a trapezium of area 147 cm? (Q’I 8
CR=12cm
Find the size of the angle between the line S7 and the base ABCD. @
Give your answer correct to 1 decimal place. & (-,1
. B ¥
2 v PA |9 oWt CosIY T O
. ' < C:E (XY= “?‘ r (V&= .
2
\eeen = 105
PA: Qo g oAt AW 67 -231 A
~- JZT32 = 1523\ sue -
= [\ Wrom
L5SD = Qum 5

3/5

P1 for (TC =) 6 shown the working space
P1 for a correct process to find TD.

P1 for the process to find SD using the area of a trapezium or for SD = 9. This can be awarded for a correct
equation (see the first line of working).

PO the candidate has a made a flawed attempt at using cosine or the cosine rule to find the angle

A0 no answer given
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g Question 18 - Response C

18 Here is a prism ABCDSPOR.

A 14cm B

The base ABCD of the prism is a square of side 14cm
T is the point on BC such that BT : TC = 4:3

The cross section of the prism is in the shape of a trapezium of area 147 cm?
CR=12cm

=
00

Find the size of the angle between the line ST and the base ABCD.
Give your answer correct to 1 decimal place.

\ hs 1eruwm® i m 2
= (a\—b) _ .,N_1 == [__’LO'S
\ n - Ve .

ol (asyy P § (o3> - 14" -

14 r LY%-S 0o .S -
A9
Iln

246- 1Y = 10-Sum
p&/gq: 0. Seam

©
9
=
ol
=
A
B
C

1/5

P1 for CT = 6 cm, marked on the diagram.
PO because the process to find TD is incorrect. The student has used 3, not 6, in their Pythagoras calculation.

PO because the substitution into the formula for the area of a trapezium is incorrect. The 12 and 14 are in the
wrong position. This is a common error

PO because there is no attempt to find the required angle.

A0 because no answer is given.
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Question 21

alll Performance ] [ &4 Response A ] [ EF Response B } [ £ Response C ]

@ Question 21 - Question

21 Ray has nine cards numbered 1 to 9

1 2 3 4 5 6 7 8 9

Ray takes at random three of these cards.
He works out the sum of the numbers on the three cards and records the result.

Work out the probability that the result is an even number.

(Total for Question 21 is 4 marks)
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Question 21 - Mark Scheme

P1

P1

Al

Question Answer |Mark Mark scheme Additional guidance
21 E P1 [for any product of 3 probabilities of the form [May see fraction with
21 denominator 504

a b c
;ng;wherea<9,b<8,c<7

for a product of 3 probabilities giving an even
sum,
432 4

eg. EEEE=-X>=X-0orE,0,0==-X
9 8 7 9

o |u
X
N

for summing the product of at least three
correct triples,
eg (EEELE + E,0,0 + O,0,E =)

4 3 2 4 5 4 5.4 _4
—X=X= + -X=X-+=X=-X= OR3(
9 8 7 9 8 7 9 8 7
4 5 4
- X =X-=)
9 8 7
11
for — oe
21

SCBI1 for answer of % (replacement)

Students who indicate theyj
are using the approach
P(even) = 1 — P(odd)
should be given credit as
appropriate

o)
=

Accept any equivalent
fraction, decimal form
0.52(38...) or percentage
form 52(.38...)%

- Question 21 - Examiner Comments

Higher attaining students usually made a good start on this question on probability and identified the non-
replacement nature of this problem. They usually presented at least one correct product of three fractions
with denominators 9, 8 and 7 respectively. Only a small proportion of students gave all four possible ways

. . 11 .
of getting an even sum with the resultant correct answer, P Students who drew a tree diagram were

generally more successful at finding all 4 correct combinations.

NN E.@ ™)

Very few students approached the problem by finding the probability that the result was an odd number then
subtracted from 1. Those students who did do this were rewarded appropriately.
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J]_|]Jl Question 21 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.70 4 18 0.70 2.58 1.41 0.70 0.29 0.09 0.02 0.00 0.00
3
2.58

2.5
g
S 2
(%2}
8 1.41
g 1.5
3
s ! 07
w

0.5 I 0.29 Q21

0.09
0.02
. . = -~ 0 0
9 8 7 6 5 4 3 u
Grade
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Question 21 - Response A

21 Ray has nine cards numbered 1 to 9
1 2 3 4 S 6 7 8 9
Ray takes at random three of these cards.
He works out the sum of the numbers on the three cards and records the result.
Work out the probability that the result is an even number.
OAA s bl vodd) - 0dd
VRIN S VI OB = DB
O3, A 03 WA~ IUN
A & RNON RN =CA
&
% - owin 27 Axgx 258 Q21
2- iold odd 5 o
s 25 P 79 x % 44- >y
A&\ > :
24 - YgxTE kY78
: o, Pl ahilh
2 }
envem 5 e, , _ )
~2 g ) ¢ a2 I R T
%5 e R
~Cvan
EA Y
L ?
/g —_ 1
N 5 %5
vean % .
]
——'-‘_-__-

P1 for a product of 3 fractions with denominators 9, 8 and 7

P1 for any one correct product of 3 probabilities that would give an even sum

4 /4

P1 Although the addition of at least three correct triples has not been shown the correct answer implies this

step. In fact, the student has all four correct products.

A1 for a correct answer
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g Question 21 - Response B

21 Ray has nine cards numbered 1 to 9
o £ © £ (2] &

| 2 3 4 5 6 7 | 8

Ray takes at random three of these cards.
He works out the sum of the numbers on the three cards and records the result.

Work out the probability that the result is an even number.

Oddh + odd +odd *odd

—g‘ N DJJ even +odd +odd = even
even +even +odd = odd
L . ever even «even +eyen S&Uen
q
21
g° 2
& O~z
|74

4 2
ST
= 2 B,,g;,,f.g—eﬁ—m-
aZ
4 3 S5
H e F
£ B
42
& o
g XE>7F
s &
91
&
{’Tlx'_% {--..55
= g7
3-&% :-)1{,, Géaﬂuangmﬁadai o W g
T4 I

3 /4
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Note that in their working, the student has clearly indicated they are using the approach,
P(even) = 1 - P(odd), (see near foot of page). Marks are awarded appropriately if it is clear this is being done.

P1 for a product of 3 probabilities showing this is a case of non — replacement, ie with fractions which have
denominators 9, 8 and 7.

P1 for a correct product of 3 probabilities giving the probability of a sum which is odd
P1 for summing the product of at least 3 triples which would lead to a sum which is odd.
A0 for an incorrect answer

NB The second and third P marks for a probability or probabilities of a sum which is odd can only be
awarded if we are convinced the student is using P(even) = 1 - P(odd)

Q21

NN E.@ ™)
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g Question 21 - Response C

21 Fav has nine cards numbered | o @
1 2 3 4 5 6 7 H 9
Ray miocs ot mndom three of these cands.
He works owl the sism of the numbers on the three cards and records the resailn,
Wiork out the profehiliny thar the result 19 an even number.
= H.-"-' lr_-ll"
UL T W T . T W I oty AT
- &
el T Y vl
B ke &k weras b RN - |
oy . & Rbkis  d bkl T R Q21
e el b e g o
o
[} i 5 .l : L .a-_ 5o Lt e
o = % L= —_— =
\ °, 31 a 1y LA
- [
+ e = = T
! L] - 3 L &
ey
_-—'-.
AW

0 /4
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PO because the students has not shown they understand that the situation is one of non-replacement by using
fractions with denominators 9, 8 and 7

PO because there is no correct product of 3 probabilities that give an even sum
PO because there is not at least 3 correct triples
A0 for an incorrect answer

Note that if a student has not appreciated that the situation is one of non — replacement and so have scored PO

364

AQ, they can score 1 mark for a final answer of s the answer which should be obtained if the cards are

replaced each time.

Q21

NN E.@ ™)




[ Skip to Main Contents ]
-EEEeEDEEEEE

Question 22

1l Performance } [ £ Response A ] [ &4 Response B ] [ 4 Response C }

@ Question 22 - Question

22 L is the straight line with equation y =2x — 5
C is a graph with equation y? = 6x2 — 25x — 8

Using algebra, find the coordinates of the points of intersection of L and C.
You must show all your working.

(Total for Question 22 is 5 marks)
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@ Question 22 - Mark Scheme

Question Answer |Mark Mark scheme Additional guidance
22 (-=3,-11)| M1 |for method to eliminate one variable, eg (2x —
and (5.5, 6) 5)? = 6x* —25x — 8
or

2 _ (2*5)* _y5(2tS
i _6( 2 ) _25( 2 )_8
M1 [for expanding the square to give,
eg. 4x*—20x +25=6x" —25x— 8
or
2 _ g(¥2+10y+25) y+5)
Vo= 6( 4 ) 25( 2 ) 8
M1 |for method to solve equation 2x* — 5x — 33 (=
0),
eg(2x—11)x+3)(=0)orx= Q22
—SEV(S X235 -3, 5.5 0e
2x2

or
for method to solve equation 2)* + 10y — 132 (5
0),
eg. 2y +22)(y—-6)(=0) ory=
~104V102—4x2x—132
or —11,6
2x2

Al ffor (-3,-11)

Al |for (5.5, 6) oe

- Question 22 - Examiner Comments

N 1w > (ffly &.@ >

This question was accessible to and discriminated well between the most high attaining students sitting this
paper. These students often gave a complete and fully correct solution and scored full marks. They usually
used the approach of eliminating y to get an equation in x. This was more straightforward to deal with than
the corresponding equation in y. The most common errors made by students included expanding

(2x — 5)? incorrectly, often as 4x*+ 25, and making errors when re-arranging their quadratic equation to get
all terms on one side of the equation. Some students who did get the correct quadratic equation to solve,
made errors when trying to factorise and so restricted themselves to the award of 2 marks.
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alll

Question 22 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.13 5 23 1.13 4.29 2.48 1.08 0.35 0.08 0.02 0.00 0.00
5
4.5 4,29

4
g
§ 3.5

3
5 2.48
S 25
] 2
X
g 1= 108

1

0.35
0.5
0.08
. I i s 0.02 0 0
9 8 7 6 5 4 3 u
Grade

Q22
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[ Skip to Main Contents ]

o S EN O EA OB R S N KT
(18 )| 21 22 |

[;j"é> Question 22 - Response A

22 L is the straight line with equation y =2x — 5
C is a graph with equation »? = 6x? —25x — B

Using algebra, find the coordinates of the points of intersection of L. and C.
You must show all your working.

Gx-O" T éx*-2%x -3
Yx*-JoxX 4252 Cx?- 76 -3
y —ux
Y

27— S5x — 33

z i~ — ! —
SE G e e At rere L Ly ik 25X
o

x= ?:-1
AE "{.l oy —&
- U -5 = -5obs
(j’fxz =% JW—j: 6 or-11
Yk Shede-he-00E <iliny

(G ¢) and (3. -2

M1 for a method to eliminate one variable, in this case for (2x — 5)* = 6x* —25x — 8

M1 for the correct expansion of (2x — 5)* as part of a correct equation in one variable,
in this case for 4x*—20x + 25 = 6x* — 25x — 8

M1 for a correct method to solve a correct equation. Evidence of this is given here by the correct values for
11
X, = and -3

A1 for one correct pairing, (— 3, — 11)
Al for a second correct pairing, (12—1, 6)

Note that appropriate marks can be given for eliminating x to get an equation in y only

Q22

N 1w > (ffly &.@ >
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g Question 22 - Response B

Z: L is the streight line with cqguasmicon g = 2x — 5
C is & graph with eguation y7 = fiv? — 285y — &

L'sing slgebm, find the coordinares of ihe poiots of intersectson of L and L.
Yo must ahaow all vour woerking

gz 2x -5 y=2(%)-5
Y2 = b T - 2% b = b
w=2(-3) -5
Y% = b 2- 22 -2 = =1

(22 -8)" = b 2o -
) bt 28z -8 Q22

Rx -5Y 2x-2) = bx?-2sx-%

3
Lo - 10 -0 25 — bx*_zm -8

L“:-"Ll "1&'1,-1" 15 = {3:\5__1_. 25 -8

"0 w28z o 2S5 -8
+20x +20=¢

=

29 = 2xt -5 -8

N 1w > [ é.@ O,

_25 ‘E% 33:‘1:& -!.1;’
O=2x-%x-33 46 ¢ 2o 3
(2o &) + =) 2 33 )

Cax-OCx +3y”  33% ¢ "2

. T - S -2 8 (Tatal for Puestion 22 is 5 marks)

M1 for (2x — 5)* = 6x* —25x — 8
M1 for 4x*— 20x + 25 = 6x* — 25x — 8
M1 for (2x — 11)(x + 3), the correct factorisation of the correct equation, or for —3, 12—1

A0 A0 because neither solution is correct.
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g Question 22 - Response C

22 L is the straight line with equation y =2x — 5
C is a graph with equation )?= 6x? — 25x — 8

Using algebra, find the coordinates of the points of intersection of L and C.
You must show all your working.

CQQC*‘SB({& = éDc?—-—z g’:tr*%

b a2~ -2.5 ’:éDCZ “2; T i

oM ol R

(=N > G

”7_9.::/2—“5;)&4;7—:0 Q22

N =y

- N

|
N 1w > (ffly é.@ >

__0%:@[_

e -

555

1/5

M1 for a correct equation in one variable.

MO because there is an error made in expanding the square. No further marks can be awarded.
(A common error made by lower attaining students is to expand (2x — 5)” as 4x2 + 25)

MO as the equation is incorrect so this mark and any further marks cannot be awarded.

A0 A0 there are no correct solutions
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