Questions

Ql.
x+1 x+3
+
Simplify 2 3
(Total for Question is 3 marks)
Q2.

Show that 4x +3

2x

3
+_

5 can be written in the form ax + b
cx  where a, b and c are integers.

(Total for question = 3 marks)



Q3.

Show that 6x°

2x

(9x° —144)  3(x —4) can be written in the form

Q4.

Solve | 3
+
2y—-1 x-1

Give your answer in the form p + N!E

Q5.

Show that 3x 2x +1

x+2 x—2

—1

1

x(x +7) where ris an integer.

(Total for question = 3 marks)

where p and g are integers.

(Total for question = 4 marks)

can be written in the form ax + b

where a and b are integers.

xt -4

(Total for question = 4 marks)



Q6.

(@) Write (5 _ 2

x+1 3x as a single fraction in its simplest form.

(b) Factorise (x + y)? + 3(x + y)

(Total for question = 3 marks)

Q7.

Prove algebraically that the recurring decimal 0.318 can be written as 7
]

(Total for question = 2 marks)

Q8.

Express the recurring decimal 0.281 35 a fraction in its simplest form.

(Total for Question is 3 marks)



QO.

Prove that the recurring decimal 043 has the value 13
30

(Total for question = 2 marks)

Q10.

Write 0624 as a fraction in its simplest form.

(Total for question = 3 marks)

Q11.

x=0436

()
=

Prove algebraically that x can be written as

hn
L

(Total for question = 3 marks)

Q1l12.

Using algebra, prove that 0.136 x 0.2 is equal in value to



L)
Led

(Total for question = 3 marks)

Q13.

Prove algebraically that 0.73 can be written as 11
15

(Total for question = 2 marks)

Q14.

(a) Express _x 2x

x+2 x-—4 as asingle fraction in its simplest form.

(b) Expand and simplify (x — 3)(2x + 3)(4x + 5)

(Total for question = 6 marks)

Q15.



(a) Factorise  x* + 5x+ 4

(b) Expand and simplify (3x —1)(2x+ 5)

(c) Write as a single fraction Y%, + %, — %,

(Total for Question is 6 marks)

Q1l6.
There are four types of cards in a game.

Each card has a black circle or a white circle or a black triangle or a white triangle.



O O A /\

number of cards . number of cards 3.5
with a black shape =~ with a white shape o

number of cards . number of cards -

with a circle ' with a triangle -

Express the total number of cards with a black shape as a fraction of the total number of
cards with a triangle.

(Total for question = 3 marks)

Q17.

There are 60 people in a choir.
Half of the people in the choir are women.

The number of women in the choir is 3 times the number of men in the choir.
The rest of the people in the choir are children.

the number of children in the choir : the number of men in the choir=n:1

Work out the value of n.
You must show how you get your answer.

(Total for question = 4 marks)

Q18.

A shop sells packs of black pens, packs of red pens and packs of green pens.

There are



2 pens in each pack of black pens
5 pens in each pack of red pens
6 pens 1n each pack of green pens

On Monday,
number of packs | number of packs | number of packs _ - 3.4
of black pens sold * ofred pens sold =~ of green pens sold  °

A total of 212 pens were sold.

Work out the number of green pens sold.

(Total for question = 4 marks)

Q19.
There are two drama groups in a school.
In one group there are 36 boys and 48 girls.

In the other group, 3
7 of the students are boys and the rest of the students are girls.

Ann says,
"The ratio of the number of boys to the number of girls is the same for both groups."

Is Ann correct?
You must show how you get your answer.

(Total for question = 3 marks)

Q20.

The diagram shows triangle ABC.



B T
= T
/ e 6.1cm
/ — T
! - T
/ = H__}D g
! T i
34cm/ T T T
.'II -"f" e T
/ T T
/ — —
.'l .-’"’ _———_______
{ T e
= 6.2cm
A

AB =3.4cm AC=6.2cm BC =6.1cm
D is the point on BC such that

size of angle DAC = — X size of angle BCA4

Ln | ]

Calculate the length DC.
Give your answer correct to 3 significant figures.
You must show all your working.

(Total for question = 5 marks)

Q21.

Given that 2

finda:b:c

(Total for question = 3 marks)

Q22.

(a) Solve 9;1— 11—



(b) Simplify 4(y +3)
(v+3

(Total for question = 4 marks)

Q23.
(a) Factorise 3(x —y)? —2(x —y)

(b) Show that 1 L]
2x* +x—15 3x" +9x simplifies to

ax

bx +¢ where a, b and c are integers.

(Total for question = 5 marks)

Q24.
x = 0.045

Prove algebraically that x can be written as |

7

(Total for question = 3 marks)



Q25.

Hx+ 5

(a) Simplify X 4+2x 15

(Total for Question is 2 marks)

Q26.

(a) Simplify fully 2 13,y _4

2% —5x+3

4 3
+

L ox+2 x-2 : P :
(b) Write “ as a single fraction in its simplest form.




(Total for Question is 6 marks)

Q27.

(a) Simplify  —16

25 —5x—12

(b) Make v the subject of the formula w = 15t = 2v)

(Total for question = 6 marks)

Q28.

Write

S 4 5x + €
4_ {1-+3);w

x—2

as a single fraction in its simplest form.
You must show your working.

(Total for question is 4 marks)



Examiner's Report

Q1.

It was obvious that many candidates had been taught to cross multiply without understanding
that they were still dealing with a fraction and so a common error was to multiply both fractions
by 6 and so clear the fractions giving an answer of 5x+ 9. Incorrect attempts to add the fractions
were common - multiplying the numerators and adding the denominators was a fairly common
mistake; the most common incorrect answers were (2x+4)
- Or (x* +4)

6 . Candidates who
attempted this incorrect method gained no marks. It was disappointing to see a number of
candidates get the correct two equivalent fractions and then fail to expand the brackets in their

numerators correctly. Others failed at the final stage. Having reached the correct answer of 3x+9
6

they then attempted to simplify this further inappropriately, sometimes to 5x+ 1.5 and thus
failed to gain the final accuracy mark. Some candidates did not see this as an expression but
tried to turn it into an equation to solve for x.

Q2.

Most of the students who used 10x as a common denominator went on to score full marks.
Exceptions to this were those who made errors in expanding brackets, for example 5(4x + 3) =

20x + 3, and those who wrote 2 45 & . .
5 * Tox. Some students wrote only one of the fractions with a
20x+15.

0z ? and gained the first mark only. Many students did

suitable denominator, often this was

not know how to tackle this question.

Q3.

There were some excellent clear and concise answers to this question leading to the correct

1
answer
x(x+4), Many students were able to show that to divide the algebraic fractions, inverting

the second fraction and multiplying it by the first fraction was needed. Fewer students realised
the need to factorise the denominator of the first fraction and much fruitless algebra was seen
with students frequently multiplying out expressions.




Q4.

Relatively few students could demonstrate the necessary skills of algebraic manipulation to
solve the equation and give the answer in the required form. Many students were able to
correctly write the two fractions with a common denominator and gain the first mark but a
significant number were then unable to carry the algebraic solution any further. Those that did
reduce the equation to a 3 term quadratic often made errors when rearranging and did not get
the second mark. Substitution into the quadratic equation formula was generally done well but
some students attempted to use completing the square and this was done less well due to not
dealing with the coefficient of 2 correctly. Some students who did not get a correct quadratic
equation were still able to gain the third mark for dealing correctly with their 3 term quadratic
equation. The final step to write 10:4’@

4 inthe required form proved difficult with 5+./30

2 a
common incorrect answer.

Q5.

Fully correct answers to this question were seen infrequently. However, a significant proportion
of students taking this paper were able to score at least one mark for using a correct common
denominator and writing at least one of the three terms with that common denominator, usually

the first fraction as 3*(*=2) , ,
x2-4 . Only the best students were able to work accurately in order to gain

more credit for their responses. The question discriminated well between high ability students
aiming to get one of the two top grades. For many students, this question proved to be the most
challenging question on the paper. In particular mistakes were often made with signs when the

fraction (x*+2)(2x+1)
x2—1  was subtracted from the fraction 3*&x-2) . , ,
x2-4 orin writing —(x° - 4) as —x° — 4.

Q6.

Any marks gained in this question were usually in part (a), only a very small number of students
gained the mark in part (b).

In part (a), many students correctly found the common denominator of 3x(x + 1) or equivalent.
Unfortunately, numerators of 5 and 2 were often retained gaining no credit. A numerator 5 x 3x
+ 2(x + 1) was often not or incorrectly simplified resulting expressions of 15x + 2x + 2(or 1). It
was also disappointing to see so many students having found the correct simplified expression
then try to simply further. In algebraic questions, such subsequent incorrect working can never
be ignored, and the final accuracy mark is lost.

In part (b), the modal approach was to expand the brackets rendering the resulting expression



near impossible to factorise.

Q7. No Examiner's Report available for this question

Q8.

Candidates who were able to recognise that the given recurring decimal was 0.28181... rather
than 0.281281... gained a generous first method mark. In order to gain the second method mark
a full correct method had to be seen. Unfortunately, many attempted the subtraction of
281.8181... and 0.28181... which is an incorrect method. Some got as far as 2"%, or 2’%, but
were then unable to finish their solution correctly to arrive at the correct answer of Y, . There
were many incorrect guesses of 22Y, 00 and Y449 seen.

Qo. No Examiner's Report available for this question
Q10. No Examiner's Report available for this question
Q11.

Another familiar question from the legacy specification and one where we would expect to see
more correct algebra. Most students understood the need to find multiples of x, unfortunately
these were either often wrong, or the wrong multiples were found. For example finding 1000x
but not 10x. There were though a good number of students that were able to follow the algebra
through to the correct fraction.

Q12.

There were a variety of acceptable approaches to the solving of this question but full marks
demanded an algebraic approach at some point. Most students were able to at least begin to
convert each of the given recurring decimals to a fraction and thus gain credit.

A popular incorrect approach however was to let say x be equal to the given product followed by,
for example, 10x = 1.3636... X 2.222... This gained no marks.



Q13.

About a quarter of students provided a clear proof in answer to this question. Sometimes the
lack of any indication that values used were recurring decimals spoiled a student's working.

Examiners accepted a dot above a 3 (eg 73.3) or dots at the end of a number (eg 73.3...) to
signify a recurring decimal. Terminating decimals such as 73.33 were not accepted as part of a
proof. A small number of students resorted to a purely numerical approach dividing 11 by 15 to
show this gave 0.73. This approach could not, of course, be given any credit and students are
advised to follow the request to "prove algebraically" in similar questions set in the future.

Q14.

Students usually scored well in this question requiring the addition of two algebraic fractions in
part (a) and the expansion of a product of three linear expressions in part (b). The question was
a good discriminator at the level set and tested skills and confidence in the area of algebraic
manipulation and simplification.

About a half of students taking this paper scored at least two of the three marks available in part
(a). They were able to decide on a common denominator and combine the fractions with
accuracy. However, a large number of students then went on to make errors in simplifying their

expressions. It was common to see a correct answer of __3x* ] ] ]
x2-2x-2 spoiled by incorrect cancelling
leading to an incorrect final answer. Examples of incorrect final answers seen quite frequently
are _2x* 3
—2x-8'—2x-8 and = ,
-5. Another commonly seen error occurred when students obtained a correct

result of the form __3x*
(x+2)(x—4) only to make the decision to multiply out the brackets but then to do

this incorrectly. Students should be advised that it is generally acceptable to leave the
denominator in factorized form.

More students scored full marks in part (b) than in part (a) of this question. Errors in part (b)
were usually restricted to incorrect terms rather than a flawed strategy although some students
omitted terms from their expansion. Most students earned at least two of the available marks.
Less able students sometimes either stopped after multiplying two linear expressions together or
lacked a clear strategy and tried to multiply all three brackets together at once.

Q15.

Part (a) was usually answered correctly, probably because of the absence of minus signs, though
some candidates did consider by including (x- 1).

In part (b) weaknesses in algebra became clear, with many failed attempts to multiply out the
brackets. Errors included 6xinstead of 6x2, misplaced minus signs, and 6 or 4 as the number



term. A significant number lost the final mark due to an inability to simplify their four terms.

Part (c) was designed as a discriminator for those working towards grade A, and indeed it was
only the more able who were able to show any understanding of what was needed. The xin the
denominator caused problems for candidates who knew how to manipulate fractions. A number
of candidates added all three fractions, which was unfortunate. Overall few made progress with
this question.

Ql6.

Many students made a successful start by showing the fractions 2 7
g and : ,
9 and gained the first
mark. However, a very common incorrect next step was to multiply the two fractions and give an

21
ANSWer of 22 some students did divide = by 7
27

@ toget s6 and scored full marks. A more common
route to the correct answer was for students to recognise the significance of 72 and write s=%™-%
oruse theratios 3:5and 2 : 7 to get 27 : 45 and 16 : 56. Some students could not then make

the final step to 22 . . . .
P s6. The final mark was lost if the answer was given as a ratio and not as a

fraction.

Q17.

Only a few students failed to determine that there were 10 men and 20 children in the choir. The
correct value for n (2) or a correct ratio of 2:1 was often seen but many misread the question
thinking that n was the number of children and an answer of 20 was a common error. An answer
of 2:1 was awarded full marks. It was common to see students do 60/3 =20 and give 20 as the
number of men and then 10 as the number of children meaning their answer of 2 but came from
incorrect working and so could not be credited.

Q18.
This question was not well answered.

Many students were able to obtain one mark for calculating the number of each colour pen but
then failed to progress any further with anything creditworthy. A common incorrect method seen
was to add together 7, 3 and 4 and to divide 212 by the sum of the parts as they would to divide
into a given ratio. It was common to see 212 +14 and then an answer of 60. Some students did
put 24 as an answer but did not always support this with working and all the three figures of
14,15 and 24 were required for the first mark. Again, a good number of arithmetic errors were



seen in this question.

Q1l19.

This question was not well answered with only a few understanding what was being asked in the
question. Many did not realise that they had to find the ratio of boys to girls for each of the two

drama groups. A common approach was to find 2 , 4
7 and in some cases =
7 of 84 (36 + 48)
concluding that there were 36 boys and 48 girls also in the second group and therefore Ann
must be correct. This was not enough to get full marks without ratios (or fractions) being
considered. Very few wrote 2 - 2 ,
7 7 for the second group, 3 : 7 frequently appearing. Those that

did usually went on to gain full marks.

A common error when considering fractions was to express the boys in group one as 2© th
a8 rather

than 2©
a4 |

Those students who set up two columns and worked separately on the two groups had the
greater chance of success.

Q20.

Many students found this question challenging and the modal score is zero. There were many
blank responses.

Those who could use the cosine rule generally obtained the first two marks, however there was
often confusion over the identity of angle BCA. Of those that correctly found angle BCA very few
were able to apply the sine rule accurately and gain full marks for this question. A small number
of students lost the final accuracy mark due to rounding earlier in their solution.

The most common errors seen involved using the trigonometry ratios for right-angled triangles.

Q21.

15

Many students gained the first mark for writing %agﬁ or for writing the ratios 2 : 5 and 3 : 4. To

make further progress



students had to realise that they needed to make the value of b the same in each fraction or in
each ratio. Unfortunately,

15

20 often wrote %: 8

those writing %as
20 instead of writing gz

(]
15 and those who started with the

ratios 2 : 5 and 3 : 4 often failed to link the two ratios correctly. The students that did show a
correct process for the second mark usually went on to give the correct answer.

Q22.

Over a third of the students gained full marks for this question. Those that were successful
usually carried out the same series of steps, multiplying by 7 for their first step rather than the
use of fractions and then isolating x.

For those that were not fully successful the most common incorrect response was to only
multiply one of 11 or —x by 7. Another common error was to also multiply 9 + x by 7 as well as
11 — x.

Part (b) was correctly answered by approximately half of the cohort. Incorrect answers were
usually seen when students tried to multiply out the brackets or cancel terms within the brackets
without considering the powers of 3 and 2.

Q23. No Examiner's Report available for this question

Q24.

Most students were able to score one mark for showing an understanding of the recurring
decimal notation. Many were then able to find two appropriate decimals to subtract in order to
write x as a fraction. Some students, having seen the solutions to this type of questions before,
guessed at answers such as 45/99 and failed to gain any credit. A number of students attempted
to work 'backwards' and divide 1 by 22. This method was not acceptable as an algebraic
approach was required by the question.

Q25.

About one in six candidates scored full marks for their solution to this question with examiners
awarding one mark to candidates who realised the need to express the denominator of the



fraction as a product of factors and making a good attempt to do this. A good proportion of
candidates began by expanding the numerator rather than factorising the denominator so, even
if they did go on to factorise the denominator, they did not always identify the common factor.

Q26.

In both parts of this question there was clear evidence of incorrect cancelling. This was also seen
at the conclusion of a solution, often following the correct answer, in which case the candidate
could not be awarded the final accuracy mark. In part (a) the numerator was correctly factorised
more often than the denominator. Those that factorised both correctly generally went onto gain
full marks. Except for those candidates who spoilt a correct answer by incorrect cancelling, most
of those who found the correct common denominator in part (b) went on to score full marks. The
exception to this were those candidates who wrote down the common denominator incorrectly
straight away as x? - 2 without showing (x- 2)(x+ 2) and others who made errors in expanding
brackets, particularly where this involved negative numbers. A significant number of students
calculated the numerator correctly, but failed to give a denominator at all.

Q27.

It was pleasing to see a good number of correct answers to part (a) and part (b) almost in the
same proportion.

Part (a) was generally well attempted with the vast majority of students gaining at least one
mark, normally for the factorisation of the two squares component. The factorisation of the other
quadratic caused a problem, with many failing to obtain the correct solution often with incorrect
signs seen. Some errors were also seen in the cancellation of the terms in the fraction. Also,
some further incorrect simplifications were seen. A common misconception still being seen is for
students to just cross out part terms e.g. x? in this fraction. Obviously this issue should continue
to be addressed by centres as it is an incorrect step.

In part (b) a larger proportion of students gained the first mark than did in part (a) of this
guestion. This mark was usually for clearing the v or expanding the brackets. The subsequent
rearrangement of the equation caused more problems for the students. Several were able to
rearrange the equation to the form vw + 30v = 15t only then to state that 31v = 15t/w, showing
a lack of understanding of simplifying expressions.

Some students struggled to read their own writing and often missed off a digit or letter for no
apparent reason.

Q28. No Examiner's Report available for this question



Mark Scheme

Hx+&)+2(x+3)__3x+3+21+6

M1 Use of common

6 6

6 6

denominator of 6 (er any
other multiple of 6) and at
least one numerator correct

J(x+1 2(x+3
Eg. +D) 2+3)
6 6
Vi1 3(x+1) " 2(x+3)
6 6
Al cao

Q2.

26x+15
10x

M1

M1

Al

for method to write at least one of the fractions with a suitable
denonunator,
4x+3 5

20x+15 3 2x
x2 (= ) or 2x =%
2x 5

1
10x 5 2x

6x
(_E)

for method to combine the fractions,
S(4x+3) 3x2x  S5(Ax+3)+3x2x  20x+15 6x
+ or or +—

S5x2x 5Sw2x 5x2x 10x 10x
: 26x+15 . +b
for correct algebra leading to * oe in form =
10x cx

Q3.




Question Answer | Mark Mark scheme Additional guidance
M1 | inverting the fraction and multiplying
— Bx® 3(x—4)
.1_{_.1—‘"4] cE (9.?:‘1—1.44':' Txt
M1 | for factorising 9x7 — 144,
eg (3x—12)(3x+12)
Al cao
Q4.
Duestion | Answer | Mark Mark scheme Additional guidance
5+4/15 M1 | for using a common denominator
> x—1 3(2x-1)

Q5.

M1 | for expanding and rearranging to get

27— 10x +5(=0)

M1 | (dep M1) ft for a method to solve

their 3 term quadratic equation

eg +
2x—-Dix—1) (2x—-1D(x-1)

or (x—1)+3(2x - 1)=(2x - 1)(x-1)

r

+(-10)7 —4x2x5
e 10 £4J{—10)" —4 = :»!30

2x2
r 2
)

Al - -

cao

10+4/60
4

or 2|r—£] _|E' |+5=0 oe
Uo2) 2]

Note we don’t need to see
“=("; just the LHS

15 sufficient

Accept other forms of 1the
3 term quadratic,

eg I —10x=-5

Correct use of formula or completing
the square




Question | Answer |Mark Mark scheme Additional guidance
~1x+2 | M1 | for writing at least one of the 3 terms with a | Students may work with a denominator of
¥ denominator of (% —4) or (x — 2)(x + 2) {(x = 2)(x+2) for the first 3 marks
Jx(x—2) (x4+2)(22+1) xi—4
x3—4 x3—a x?—a
M1 for Sa(x—2) _ (x+2)2x+1) x4 oe
xi—4 x?—4 x7—4
xZ—11x—2
or for ﬁ (— ]:l
or for x-112-7] xF-2 [x? — 11x — 2] denotes their expansion of
x4 xE—4 Fo(x=2)—(x+2)2x+ 1)
M1 | for a numerator of May be sumplified
W —6x—22—5x—2-x+4
Al | popTiixte Accepta=—1land b=2
x2—4
Q6.
Question Answer Mark Mark scheme Additional guidance
(a) 17x+2 Ml for a correct commeon denominator with
3x(x+1) at least one correct numerator
e Sx¥3x 2(x+1)
= 3x(x+1) Zx(x+1)
Al fora f_f‘uglqe simplified fraction, ) 15x42(xt1) gets M1 only
L7xt2 or equivalent eg Ellacs dxlatl)
= 3x(x+1) = 3xI43x
L) | (x+yix+y+ | Bl cao
3)
Q7.
Question Working Answer Notes
proof M1 for finding two correct recurring
leading to decimals that when subtracted would
7 result in a terminating decimal or
22 integer with intention to subtract
egx=0.31818.... 100x=31.81818...
Al fully correct proof




eg. 30 3 |M17or0.28181(.)or02+

¥=028181... 0.08181(...) or evidence of

100x = 28.181... correct recurring decimal eg.
281 81(..)

99x =279 M1 for two correct recurring

decimals that, when subtracted,
would result in a terminating
decimal, and attempting the
subtraction

eg. 100x =28.1818..., x=
0.28181. . and subtracting

eg. 1000x = 261.8181..., 10x =
2.8181... and subtracting

OR 27945 Or 27%g; 08
A1 cao

Q9.
Proof M1 | for a fully complete method as far as finding two correct
decimals that, when subtracted. give a terminating decimal
{or mteger) and showing intention to subtract.
eg 9x=39
Al | correct working to conclusion
Q1lo0.

103 3 M1 for method to find 2 multiples of 0.624 that
165 can be used to eliminate the decimals

M1 for complete method
Al cao




Q11.

Q1l12.

Q13.

Question Working Answer Mark Notes
Proof to M1 | for 100x = 43.636... (43.63)
rcach% or 10x =4.3636... (4.36) and 1000x =
436.36....(436.36)
M1 {dep) for finding difference that would
lead to a terminating decimal
. 24
Al for completing algebra to reach =
Question Working Answer Mark Notes

M1 for the start of a method to convert 0.22.. to a fraction.

ML | egloy=222. 01 =)
for the start of a method to convert 0.13636... toa

c1 fraction,
10x=13636.. or 100x=13.6363__. or 1000x =
136.3636.. or (x=)_ % or (=) %
for correct anthmetic and concluding the proof
OR

Ml | for0.136=0.2=0.03(=2)

M1 | for complete method to find two appropriate recurring
decimals the difference of which 15 a rational number,

C1 | eg 100z = 3.0303....(z =) 0.0303...or =
for correct anthmetic and concluding the proof




Proof M1 | for 10x=7.333... (7.3) and for finding 100x and 1000x, etc could also
difference that would lead to a terminating be used
decimal

Al | for completing algebra to reach %

Q14.

Q15.

(2)

(b)

37 M1 | for method to identify a common denominator,
(—x— (x+2) ez (x—4)(x+2)

M1 | for method to combine the fractions, eg
x4+ 2+ (v —4)
(x—)x+2)

Al P 37 327
o or
(x—4)x+2) x*-2x-8

8xf —2x?— [ M1 | for method to find the product of two linear
5lx—45 EXPIEssions,
ez 3 correct terms out of 4 terms or 4 terms
1gnoring signs

M1 | for a complete method to obtain all terms, half
of which are correct

(ft their first product) eg 8% — 12x7 — 15x + 10x7
—36x—45

Al cao.

Zx(x+2) x(x—4)
A.L‘CBpt (a—4)x+2)  (x—4)(x+2)

Note that, for example, —3x -9
in expansion of
(x—3)2x + 3) 15 to be regarded

as 3 correct terms.

First product must be quadratic
with at least 3 terms but need
not be simplified or may be
simplified incorrectly




(a) x+1)x+4) 2 B2 for (x+ 1)x+ 4)

(B1 for (x + a)(x + b) with one factor
correct or
x-1)Mx-4orx(x+4)+1(x+ 4)

or x(x + 1)+4(x + 13)

2 -
(b} 3x(2x + 5) - 1(2x + Exc+13x-5 2
5) B2 for fully correct
X2+ 15K — 2% - 5 (B1 for 3 out of not more than 4 terms
11 2 including signs or 4 terms correct
() 1500, + 840, — /30 ignoring signs)
10
/30x M1 for attempt to use a correct common
denominator with at least 2 correct
equivalent fractions

A1 for M4y, oe

Qle.
27 P1 3 7
73 for 3 and 3
OR i
uses a total of 72 cards and shows a process to 72 or any multple of 72
find the number of cards with a
black shape or the number of cards with a tnangle, _ _
eg 72+ 8 %3 (=27) or 72+ 9 % 7 (=56) Could be seen 1n a ratio.
eg27:450r16: 56
P1
for process shown to divide fractions 3.7 or Exg o 3
g8 9 87 Acceptthedlwswnshn“mas%
0
CI'Rfc)riy-cE (=£)and sz(=E)
8 9 72 9 8 72
OR
uses a total of 72 cards and shows a process to find
the number of cards with a _
black shape and the number of cards with a tnangle, dbe ) )
- _ - _ Could be seen in ratios,
ez 728 %3 (=27) and 72+ 9 * 7 (=56) 2715 s 1656
Al fm%mmyothmequivalemﬁ tion Answer of 27 : 56 gets P2AQ

Q17.



Question Answer Mark Mark scheme Additional guidance
2 P1 for a process to find the number of men,
e (G0=2)=3(=10)
(supported) P1 for a process to find the number of 60 + 3 = 20 scores no marks
children, eg. 60 — 307 — 107 (= 20)
P1 for a start of a process to find the value of | Any ratio nmst come from
. correct processes to find the
eg. (2077107 = 50r20:10=10: 5 or | number of children and the
207 =107 number of men
Al for 2 with supportive working Award 0 marks for 2 with no
correct supportive working
Award full marks for 2 - 1
given as a final answer from
correct supportive working
Q18.
Question | Answer Mark Mark scheme Additional guidance
P1 for process to find the ratio of the number of | Does nof have to be seen as a
pens of each colour sold, eg 2 x 7-5 = 3:6 | ratio but all three needed
x4 (=14:15:24)
P1 for process to find the proportion of green
pens sold,
212 24
€g o or T
T4 141524
P1 for a complete process to find the number of | P3 can be implied by the values
green pens sold, 56, 60 and 96
212 "4
eg —————— X "M or ————
141 5'4+24" 14'4"15'%"24"
x 212
Al cao

Q19.




Question| Answer |Mark Mark scheme Additional guidance
Yes P1 |for 36:48 oe Relating to drama group 1
A b OR
supported by 26 as
working
Pl |for % or 3 : 4 oe (for group 2) Relating to drama group 2
OR
36 3 48 4
(=70 (5=7)
or 84 x 3 =7 (= 36 boys)
or 84 x 4 =7 (=48 girls)
N can be any number
orNx3+7andNx4+7 (other than 84) of
students i the 2™ group
A1 |for Yes with both ratios 3 : 4 oe | Both equivalent forms
or for a correct pair of fractions | of the ratios
and stating they are equivalent. | (fractions) must be the same
“Yes” may be implied
from working
Q20.
Question Answer Mark Mark scheme Additional guidance
1.95 P1 for correct substitution o the cosme rule, | Can be any angle witlun tnangle
ez 34 =61"+62"-2%61%62x ABC
cosBCA
Pl for a full process to find BC4 eg (cos BC4 | P2 can be awarded for BCA =
=) 6.1% + 6.27-3.4" 32( 08046913 )
2¥61lX62
or (BCA =)32(.08046913...)
P1 correct substitution into the sine mle,
e _
8 Sin (32087 x3) -
6.2
sin (180 —"32.08..."—("32.08.." x 1]
P1 for complete process to find DC eg (DC'=)
6.2xgin "12.832"
5in"135.088"
Al Answer i the range 1.94 to 1.951 Must not come from mcorrect
processing




Q21.

Question| Answer |Mark Mark scheme Additional guidance
:15:20| P1 | chooses a multiplier to equate the two fractions
in terms of b
2 s
eg ;xi{=£}nr EKE (=l_'
5 3 15 4 5 20
or lists equivalent fractions to % up to at least i
eg 2.4 6 '
5 10 15
or lists equivalent fractions to 3 up to at least ——
g 3.6 9 1215 )
4 8 12 16 20
or{a:b=)2:5and (b:c=)3:4
or for 6 : 15 or 15 : 20 seen
P1 | puts into related terms ready for ratio eg 2.2=25 and FCEd got be written
5 3 15 in ratio form
3,5.15
45 20
orfor{g:b=)6:15and (b:c=)15:20
or lists equivalent ratios up to a conmmon element for b,
ega - b=2:54-10 615 and
b-e=3-46:89:-1212-16,15-20
Al [for6:15:200e Accept equivalent ratios
Accepta =6, h=15
and ¢ =20
Q22.
Question Answer Mark Mark scheme Additional guidance
(a) 8.5 M1 for multiplying both sides by 7 as a first step | = 7 written near the equation 1s
eg 9+ x="T7(11 —x) or dividing each term not enough for this mark
on the left hand side by ?eg§+;= 11-x
M1 (dep M1) for method to 1solate the x terms
on one side
Al o€
() 4y+3) |BIl 4y+3)or 4+12

Q23.




{(a) (x—w)3x—-3y—-2) | M1l |identifyv x —y as a common factor .
eg (x—1(-.....)
Al |oe
(b) 3x M1 | factorise 2x* +x— 15 [=(x— Hx+ 3]
2x-5 or 32+ 9x [=3x(x +3) ]
M1 1 . 3x(x+3)
(2x=9(x+3) 1
Al | cao

Q24.

Proof 3 M1 for (x =) 0.04545(..)
or 1000x = 45 4545(_.), accept 1000x = 45. 45
or 100x = 4.54545(_..), accept 100x = 4. 54
or 10x =0.4545(...) ,accept 10x = 0.45
M1 for finding the difference between two correct,
relevant recurring decimals for which the answer 1s a
termunating decimal
Al (dep on M2) for completing the proof by
subtracting and cancelling to give a correct fraction

45 1 45 1
eg — = — of —= —
990 22 99 22

Q25.

4(x+5) Y3 2 M1 for (x £ 5)(xx3)
(x+5)(x—3) Al fordy_ o

Q26.



(@ | (x+4)(x-1) x+4 3 | M1for (x+ 4)x—1)
e ) M1 for (2x — 3)x -1
(2x—3)(x—1) 2x—3 o o @x=9)=1)

(o} 4(x—2) 3(x+2) Tx-2 3 | M1 for denominator (x +

E 2Wx—2)oeorx —4
(x+2)(x-2) (x+2)x-2)| x+2)(x-2) A(x—2)
M1 for —————— 0e
(x+2)(x-2)
3(x+2)

(x+2)(x-2)

(NB. The denominator must
be(x+2)x-2)orx2—4
or another suitable
common denominator)

A1 for L or
(x+2)(x-2)

Tx—-2

x—d

SC: If no marks awarded
then award B1 for

4(x—2) R 3(x+2) oe

= =g

Q27.
[Question |  Working [ Amswer [Mark[ Notes ]
(a) x+4 M1 | Factorising the denominator (2x + 3)({x £ 4) or
2x +3 Arx13)(x£4)
M1 | Factonsing the numerator (x — 4){x + 4)
Al oe
15¢ M1 | A correct step towards solution e.g. expanding
v= _ ' '
) e 30 brackets to get 15— 30w or multiply both sides by v
M1 | For a method to rearrange the formula to 1solate terms
mvegvw + 30v = 15t
Al oe

Q28.



3x +10 | B1 for factorising to get (x + 3)(x + 2)
x+2 M1 for dealing with the division of (x + 3)
x°4+5x+6
x—2
M1 for two correct fractions with a commeon

denominator or a correct single fraction
3x+10
Al

x+2
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