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General Marking Guidance

All candidates must receive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

Mark schemes should be applied positively. Candidates must be rewarded
for what they have shown they can do rather than penalised for omissions.
Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

There is no ceiling on achievement. All marks on the mark scheme should be
used appropriately.

All the marks on the mark scheme are designed to be awarded. Examiners
should always award full marks if deserved, i.e. if the answer matches the
mark scheme.

Examiners should also be prepared to award zero marks if the candidate’s
response is not worthy of credit according to the mark scheme.
Where some judgement is required, mark schemes will provide the principles

by which marks will be awarded and exemplification may be limited.

When examiners are in doubt regarding the application of the mark scheme
to a candidate’s response, the team leader must be consulted.

Crossed out work should be marked UNLESS the candidate has replaced it
with an alternative response.

Types of mark
o M marks: method marks
o A marks: accuracy marks
o B marks: unconditional accuracy marks (independent of M marks)
Abbreviations
cao - correct answer only
ft - follow through
isw - ignore subsequent working
SC - special case
oe - or equivalent (and appropriate)
dep - dependent
indep - independent

o O O 0O O O O o

awrt - answer which rounds to
o eeoo - each error or omission
No working
If no working is shown then correct answers normally score full marks
If no working is shown then incorrect (even though nearly correct) answers
score no marks.
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With working

If there is a wrong answer indicated on the answer line always check the
working in the body of the script (and on any diagrams), and award any marks
appropriate from the mark scheme.

If it is clear from the working that the “correct” answer has been obtained
from incorrect working, award 0 marks.

If a candidate misreads a number from the question: eg. Uses 252 instead of
255; method marks may be awarded provided the question has not been
simplified. Examiners should send any instance of a suspected misread to
review.

If there is a choice of methods shown, mark the method that leads to the
answer on the answer line; where no answer is given on the answer line,
award the lowest mark from the methods shown.

If there is no answer on the answer line then check the working for an
obvious answer.

Ignoring subsequent work

It is appropriate to ignore subsequent work when the additional work does
not change the answer in a way that is inappropriate for the question: eg.
Incorrect cancelling of a fraction that would otherwise be correct.

It is not appropriate to ignore subsequent work when the additional work
essentially makes the answer incorrect eg algebra.

Transcription errors occur when candidates present a correct answer in
working, and write it incorrectly on the answer line; mark the correct answer.
Parts of questions

Unless allowed by the mark scheme, the marks allocated to one part of the
question CANNOT be awarded to another.
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Question | Working Answer Mark | Notes
1 ©) 2 1 Bl
(b) or 1 B1 A suitable pattern

cas Total 2 marks
Question | Working Answer Mark | Notes
2 (@) 4 1 B1 with no incorrect values

(b) \/§ 1 B1 with no incorrect values

cas Total 2 marks
Question | Working Answer Mark | Notes
3 (3>< 52 — 20)[: 55] and (3><42 — 20)[: 28] or 2 M1 A correct method to find the 4™ term and the 5" term or

) , —55 29 correct method to find the difference (condone missing
(3X5 _20)_(3X4 _20) [=55-28] or brackets around the terms), which could be the other way
(3x5%)—(3x4)[= 75— 48] oe round eg 28 — 55
27 or — 27 Al

cas Total 2 marks
Question | Working Answer Mark | Notes
4 2 M1 for bisector of angle FGH within lines of overlay

Accurate bisector Al correct bisector which must be a straight line + construction
lines ignore any additional lines eg line drawn from F to H
wr Total 2 marks
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Question | Working Answer Mark | Notes
5 24 35 2 M1
%xg or 3 _ ig +2 or 1845 Note if we see the fractions as a division then the denominators
1+ +
% 45 must be the same eg L8355 7. 3.3 gets MO
3 5 18 6 5 18
35 35 l17 Al dep on M1 We must see both the correct top heavy fraction and
18 18 18 the correct simplified mixed fraction
Wr Total 2 marks
Question | Working Answer Mark | Notes
6 5p ( mp — 2) 2 B2 correct answer
B1 for 5(mp® —2p) or p(5mp—-10) or 5p(mp+2) or5p(...—...)
Condone missing closed bracket
cas Total 2 marks
Question | Working Answer Mark | Notes
7 3500 2 B2 Allow 22 x 5% x 7 must be their only answer or identified as their
answer
Bl 2°x5"x7 or 2" x5°x7 where m and n must be
non zero integers
or having the HCF with other values in the working space
Note BO for finding the LCM only
cas Total 2 marks
Question | Working Answer Mark | Notes
8 72 +(_3)z or 77+ 32 2 M1 Condong omission of </, missing brack_et_s around the -3 and
subtraction of the squares rather than addition.
eg allow 7> +-3* and 7> —-3%and 7% —(-3)°
Implied by /58 or i\/% or —x/% or7.6....
/58 Al isw if they give the exact value and then 7.6....
AO for +/58
cas Total 2 marks
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Question | Working Answer | Mark | Notes
9 1 1 3 M1 Correct method to find the distance in 2.5 hours (could be
80x 2§[= 200] or 80x 2§+ 25[=225] oe part of calculation to find the total distance or in a correct
calculation to find the average speed)
Ignore any incorrect units
80x2.5+25  "200"+25 M1 Correct method to find speed using total distance/ total time
254105 or 25405 o¢ or allow a distance other than 200 provided it is clearly labelled
as the distance in the first part of the journey and is not equal to
80
Ignore any incorrect units
75 Al ignore any additional incorrect units
isw further calculations for the method marks but not for the
accuracy mark
cas Total 3 marks
Question | Working Answer Mark | Notes
10 | (@) Correct 1 B1 for 4x — 1 oe (eg 5x — 1 — x) correctly placed
T~ & 4x—1in or Allow 35 — 2x oe
rd
Venn
| a=s [ & ) 4 diagram
..__‘\-‘.. __-' )
() | x-5+x+"4x-1"+2=320e 2 M1 correct equation ft their 4x — 1 only.
eg X—5+Xx+"4x-1"=30 Condone the missing 2 only eg X—5+X+"4x-1"=32
6 Al
cas Total 3 marks
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Question | Working Answer Mark | Notes
11 0.4x10™ or 36x10' or 3 M1 for converting one of the numbers so that it is written as the
0.2x10™ or 18x10™® same power of ten as the other number (this may be done after
dividing by 2)
Implied by 4x10"" or 40x10'° oe
101 101 100 101
0.4>10 ;3'6X10 oe M1 Allow correct numbers in any form eg 210 +23'6X10
4x10'° +36x10""
or oe
2
2x10™" Al oe eg 2.0x10"" but not 20x10™ (this implies M2)
Allow international multiplication symbol of . for x eg 2.10'
Do not isw
cas Total 3 marks
Question | Working Answer Mark | Notes
12 | () m=-2 2 B1 cao
c=8 B1 cao SCBL1 for the wrong way round.
(b) Correct 1 Bl
region Correct region indicated by one of the following
shaded e correct region shaded
1 e correct region labelled as R
¢ all of outside region shaded.
cas Total 3 marks
Question | Working Answer Mark | Notes
13 x* (x+1) 3 M2 numerator fully factorised and denominator factorised correctly
—(x+1)(x+2) does not have to be within a fraction
M1 for one of the numerator fully factorised or denominator
factorised correctly does not have to be within a fraction
2
X Al (do not isw)
X+ 2
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cas \ \ Total 3 marks
Question | Working Answer Mark | Notes
14 | (a) %[: 0.14] 1 Bloeeg —0'25X50'4[: 0.14]
360 90
Allow verify eg 0.14 x 360=50.4 or
0.1=3.6and 14 x3.6 =50.4
provided we also see the 50.4
Note: allow 0.2540.1+3y+0.15+ yzw to find y
360
and then using this value of y to show or verify x = 0.14
BUT BO for using x = 0.14 to find y and then using this
value of y to show or verify that x =0.14
(b) Credit can be given for work seen in part (a) if not seen in part (b)

0.25+0.1+3y+0.15+x+y =1 oe

or 0.25+0.1+3y+0.15+0.14+y =1 oe

3

M1 equation for y, may also be in terms of x
Allow one missing probability provided we see the
remaining individual probabilities added to 1

If converting to degrees and using the sum of the angles
equals 360
90 + 36 + 3y + 54 +50.4 +y = 360

4y=1-0.25-0.1-0.15—0.140e eg 4y=0.36

M1 For collecting y terms on 1 side and numbers on the
other in a correct equation. x must be replaced with
0.14

If converting to degrees 4y = 129.6 =>y =324

0.09

Al oe

Total 4 marks
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Question | Working Answer | Mark | Notes
15 15:6and6:8o0eo0r15:6:8o0e 4 M1 for writing the ratios with a common figure or for writing a
or correct 3 part ratio
Allow equivalent ratios
eg75:3and3:40r75:3:4 or egS:ZandZ:g or5:2:g
[no. of yellow & blue counters :]%ﬂ[: 98] or for the number of yellow and blue counters
[number of blue Counters :]5_6X3[= 42] o6 or for.the number of blue counters which may be written in the ratio
4 ie 42 :56
eg %?x?—56[: 42]
56 56 56 M1 Finding the value of 1 part eg 56/(the number for yellow in their
eg g[: 7] or 7[214] or ?[: 21 ratio)
3 or for finding the number of red counters or red and blue counters
or ber of red ters = "42" 51105 ft their number of blue counters provided this is from a correct
[number of red counters =] 2 x5[=105] method or clearly labelled or identified as total number of blue
ngo" counters
or [no. of red & blue counters =] x7[=147]
eg (15+6+8)x"7" or (7.5+3+4)x"14" M1 Implies the previous method marks.
g A complete method to find the total number of counters in the bag
or (5+ 24 _]X"zr- (where-values in inverted commas must come from a correct method)
3
[their ratio value for yellow |
or 56 + - -
[sum of their ratio parts]
4
eg 56 +— or 56+———
15+6+8 7.5+3+4
8
or 56+AS
5+2+/é
or 56+"42"+"105"
203 Al

cas

Total 4 marks
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Question | Working Answer | Mark | Notes
16 10x+6x+8=1400e 4 M1 condone CD to be 3x+1 (for this mark only) may be implied by
16x + 10 = 40 or x=%
_40-8 [=2] M1 method to solve correct equation (this may imply the previous
16 Y method mark)
2x+1)(3x+4)+ 2x(5x—(2x +1)) M1 for correct expression for the area, may be in terms of x or with
their x value substituted, in which may be simplified, ft their value of
(2x+1)(3x+4)+2x(3x~1)oe x provided working is shown
or (2x+1)(3x+4—-2x)+5xx2x oe eg
(2x-+1)(x+4) +10%2 (2x"2"+1)x(3x"2"+ 4)+(5><"2"—(2 ><"2"+1))><(2 x"2") oe
eg (2x"2"+1)x(3x"2"+4)+(3x"2"-1)x(2x"2") or 5x10+5x4
or 5x(3x+4)—(5x—(2x+1))(x+4) oe
5X(3X+4)—(3X—1)(X+4) or (2)("2"+1)><(3)("2“—%—4—2><"2)+(5><"2")><(2><"2") oe
eg (2x"2"+1)x("2"+4)+(5x"2")x(2x"2") or 5x6+10x4
Or
12x* +9x+4 or (5x"2")x(3x"2"+4)—(5x"2"=(2x"2"+1))x("2"+4) oe
eg(5x"2")x(3x"2"+4)—(3x"2"-1)x("2"+4)or 10x10-5x6
or 12x"2"+9x"2"+4
70 Al
SC B2 for an answer of 51.3125, 63.0625, 70.5625 Accept values
that are rounded to 1dp
cas Total 4 marks
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Question | Working Answer Mark Notes
17 | (@) 12 -1 2 B2 Fully correct matrix
8 -5 (B1 for 2 or 3 correct entries in a matrix of correct order)
(b) | 8p-4=-10 or 2p+28=32 2 M1 A correct equation or (_3p_4 j
2p+28
2 Al

cas Total 4 marks
Question | Working Answer Mark | Notes
18 75 4 M1 For a correct equation with one unknown

——x27r =54

360

T = 4 | _ 19440 _ 648 1296 |or

el oL 150 5
360 M1 Correct method to find r or zr in a correct
‘e 7554 _ 19440 _ 648 _ 41_2529"} equation
EERV 1507 57
360
Area = ﬁx;r("41.2529 ______ ,,)2 M1 ft their value for r or zr if working is shown
360
1100 Al awrt 1100 (1113.83...)

If an answer is given in the range in the working
and then rounded incorrectly award full marks

cas

Total 4 marks
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Q | Working Answer | Mark | Notes
19 | Volume scale factor Ato B =0.57 oe 4 M1 Correct SF oe fraction or decimal may be 3 2
o ) M3 for (3/0.57) or
within a calculation eg 100%/57° or (1 — 0.43) ( )
Volume scale factor B to A =100/57 (=1.75...) oe Not for 57% Y0572 or
30.57 [=0.829...] or 0.57°[=0.3249] oe M1 1% step to find the SF for area (3 = )2
or . x 700
Condone use of 0.43 instead of 0.57 eg 2
3 — 2 _ 3 1
3/100/57 [=1.206...] or (100/57) [=3.077(8...)] oe 943[=0.754(7..)] or 043 [ 0.1849] or (¥100)
or
3100/ 43[=1.324(8...)] or(100/ 43 [=5.408..] o)
" 2T 3/"0.3249" [= 0.687... M1 Correct method to find an area SF from a [3 —J or
("0.829")"[=0.687] or [ ]oe volume SF when Volume SF is 0.57 or 0.43 57
or 3
("1.206")" [=1.454(6...) ] or 3"3.077.." [=1.454(6...)] oe If Volume SF = 0.43 3 (@j or
Area SF = 57
("0.754(7)")" or ¥/70.1849" [=0.569(6)] (s 100)
or 700+
3
("1.324(8)")" or ¥/"5.408..."[=1.755...] ( 57)
700x"0.687" 481 Al awrt 480 to 483
or If an answer is given in the range in the working and then rounded
700+"1.454.." incorrectly award full marks

cas

Total 4 marks
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Question

Working

Answer

Mark

Notes

20

AX x4=T7x5 oeor (AB+4)x4=T7x5 oe

M1 use chord theorem correctly to form a

correct equation with one unknown
Allow use of letters eg x where x has been
clearly identified eg allow 4x =7x5 where x is
clearly identified as AX

n38._
[=2.375]oe eg PB = 4

4
oB :%X35—16

2

[=2.375]

M1 Correct value for PB may be un-simplified
May be on the diagram

sin115  sin ZBPC
4+"2.375" 5

M1 Fully correct method to enable sin ZBPC to
be found.

ft their PB (or PX) provided PB (or PX) is from a
correct method or clearly labelled or identified as
PB (or PX) with working shown

PB (or PX) must be a numerical value

sin115

sin/BPC = ————
(4+"2.375")

x5[=0.7108...]

M1 A correct expression for sin ZBPC

ft their PB (or PX) provided PB (or PX) is from a
correct method or clearly labelled or identified as
PB (or PX) with working shown

PB (or PX) must be a numerical value

45.3

Al awrt45.1to 45.3
If an answer is given in the range in the working
and then rounded incorrectly award full marks

cas

Total 5 marks
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Question | Working Answer Mark | Notes
21 | (@) 3(X2 n 2X) ..... or 3(X2 N ) 06 3 M1 (where ...... is any number or no number)
3(x _|_1)2 ...... or 3[()( n 1)2 ______ ] oe M1 (where ...... is any number or no number)
3(x+1)" -12 Al condone 3(x+1)” +(-12)
allowp=3,9g=1,r=-12
(b) 17 = 12 2 2 M1 if using answer to part a then allow follow
(x+1)" = 3 (x+1)"=40r through of their r and p values provided
(3x +9)(x—1) or (x + 3)(3x—3) or (x + 3)(x— 1) oe oo
p
allow use of formula — no errors and
substitution no more simplified than
2 iz‘/TG seen in the working
1,-3 Al dep on M1 being awarded (allow if the
method is seen in the working space for
part (a))
ALT (a) | px?+2pgx+pg?+r M1 for multiplying out p(x + )%+ r to obtain
pX? + 2pgx + pg® +r oe
2 of: M1 for equating coefficients and making 2
p=3 2pg = 6 oe pPge+r=—9o0e correct statements
3(x+1)" -12
Total 5 marks
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Question | Working

Answer Mark

Notes

22 [(a) |v=6t*—16t+15

M1 for 6t or +16t

6t —16t +15

Al do not isw an answer of 12t — 16

(b) | a=12t-16

M1 for 12t or +16 allow if seenin (a) only if
used in (b)

12t—16=0:t:gr

M1 sets their a = 0 leading to a value for t

4.33

Al allow 13/3 awrt 4.3

Note: we have not told the candidates that we
must see working therefore a correct answer
with no working scores full marks, an answer of

gscores 2 marks and an answer of (g%)

1
without identifying the goe scores 2 marks

ALT 2
o155 *-

M1 1st step to completing the square ft their (a)
if a 3 term quadratic

M1 Completing the square ft their (a) if a 3 term
quadratic

4.33

Al allow 13/3 awrt 4.3

Total 5 marks
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Q | Working Answer | Mark | Notes
23 | Finding ZOBC or ZOCB eg ALT1 ALT?2 6 M1 | We can not mix and match
Z0OBC =90-54[=36] /CAB =54 Z0OBC =90-54[=36] methods but we award to the
scheme that is the most benefit
ace - 12(_g) Finding ZOAB or ZOBA | /BOC =180 2x"36" my | 10 the candidate.
2 €9 [=108] Angles must be clearly labelled
~OAB = M[: 39] or otherwise identified with no
ambiguity or contradiction on
Finding ZOCA or ZOAC eg Finding ZOCA or ZOAC | Finding ZOCA or ZOAC M1 | the diagram.
eg eg Only accept one letter if:
/0CA="51"-"36" /0CA= A=15 0=258
or Z£0CA="54"-"39" 180-(360-102-"108") B=36 C=51
/OCA=360-(360-102)-"36"-"51" >
15 Al

Note values of 36 and 15 can come from incorrect working. Some candidates incorrectly think that
triangles COB and COA are congruent and that COB = COA

These marks are independent of
which method is used

OBC =36 M1

360-102 B2 At least 2 correct reasons related
Then 180-36————=15 to their calculations, one of which
51-"15"—36 must be a circle theorem.

B1 for 1 correct reason related to

To help if you are seeing 129 then check carefully their calculation.

Angle between _tangent and radius (diameter) is 90°

Angle at the centre is 2 x (double) angle at circumference / angle at circumference is_% angle at
centre

Base angles in an isosceles triangle (are equal)

Angles in a triangle add to 180°

Angles around a point add up to 360°

Angles on a line add to 180°

Alternate segment theorem

Angles in a quadrilateral add to 360°

Note: We can allow symbols for the
words ‘triangle’, ‘angle’ and ‘sum’

cas Total 6 marks
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Q Working Answer | Mark | Notes
24 o _3 o _5 6 M1 For correct use of ratio to find a correct probability
P(1" Red) = 8 or P(1™ Blue) = ) for the 1° button or the correct number of red or blue on
the first selection.
3 1 3 1 M1 For finding an algebraic expression for the probability
3 g~ 3n g~ of two red or two blue buttons
P(both Red) = —x oeeg —x on—1 on
8 n-1 8n n-1 Allow px or px-—— where0<p<1
5 5 - n
5 on -1 —n-1 gn—1 gn
or P(both Blue) = >x 8 geeg > x 8 Allow px or px——
8 n-1 8n n-1 n-1 n
5 3 where0<p<1landp+q=1
3 —n-1 5 —n-1
or P(one of each colour) = 2x8  or2x8 oe
8 -1 8 n-1
3 1 5 1 M1 implies previous M1 for algebraic expression for
3 g~ .5 g o P(2 red) + Prob(2 Blue) or 2 x P( red) x Prob( Blue)
_X —
8 n-1 8 n-1 Allow p><p +q><cI “Lor pxm+qx%
5 n-1 n-1 n n
i where0 <p<Zlandp+q=1
or2x—x oe
n —
3 5 M1 implies the previous method marks a correct equation
3 g" 15 g1 1 with their ratio for
8 -1 8.1 10 P(2red)+Prob(2Blue)=10/19 or 2xP(red)xProb(Blue)=9/19
5 n-1 Allow px pn—1+qan—l
or2x>x /8 zgoe n-1 n-1
8 n-1 19 where0<p<landp+g=1
9n—3+§ —5:9x8(n—1)or 285n = 288(n—1) oe M1 multiplying throughoutbyn—1ornand n—-1 to
8 8 19 remove the denominator to form a correct linear or
§n §n 1 +§n §n 1= En(n ) 3 5 9 quadratic equation without terms in n on the denominator.
3 |8 3 |8 19 or 55y =9noe Note: if all terms are on one side, condone the missing‘=0’
96 Al cao (ie must have discounted n = 0 if found)
Note: An answer of 96 with no obvious incorrect working
gets all 6 marks
Total 6 marks
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Q Working USING n = 8x Answer | Mark | Notes
24 st _3 " _5 6 M1 For correct use of ratio to find a correct probability for
P(1" Red) = 8 or P(L™ Blue) = 8 the 1 button or the correct number of red or blue on the
first selection.
3 3x-1 3x 3x-1 M1 For finding an algebraic expression for the probability
P(both Red) = §X 8x —1 0eeg o 8x 8x—1 of two red or two blue buttons
5 5x-1 5x 5x-1 rorx=1 .r rx
or P(both Blue oee Allow —x or —x——
( )= 87 Bx—1 Y Bx “Bx-1 t tX—ll L
3 5x-1 5 3x-1 r.sSx-— r.sx
or P(one of each colour) = =x or oe Allow —x X
( ) 8 8x—1 8 8x-1 t x-1 t
wherer<t ands<t andr+s=t
3 3x-1 5 5x-1 M1 implies previous M1 for algebraic expression for
§X8X_1+§X8X_1 oe P(2 red) + Prob(2 Blue) or 2 x P( red) x Prob( Blue)
OI’2X§><5X_1 oe Allow £><rX_1—|—£><SX_1 £ B £ %
8 8x-1 t tx-1 t tx-1 t tx t fx
wherer<t ands<t andr+s=t
3 3x-1 5 5x-1 10 M1 implies the previous method marks a correct equation
87 8x—1'8 8x_1 19 o with their ratio for
- 3 5x-1 9 P(2red)+Prob(2Blue)=10/19 or 2xP(red)xProb(Blue)=9/19
or2x— oe _ _
8 8x—1 19 Allow Fy Xzt r sx=1
t x-1 t tx-1
wherer<t ands<t andr+s=t
2 _ 2
19(34x” ~8x) =10(64x" ~8x) or M1 multiplying throughout by 8x — 1 or 8x? —x
646x° —152x = 640x> —80x or 6X” —72x[=0] oe to remove the denominator to form a correct linear or
or quadratic equation without terms in x on the denominator.
19(34x —8) =10(64x —8) or 646x—152 =640x—80 or Note: if all terms are on one side, condone the missing =0’
Note: this leads to a value of x = 12
6x—72=00e
96 Al cao (ie must have discounted n = 0 if found)

Note: An answer of 96 with no obvious incorrect working
gets all 6 marks

Total 6 marks
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Q Working Answer Mark | Notes
25 ph—2h=5 or -5=2h—- ph 3 M1 Multiply by h and collect terms in h on one side. Allow one sign error
or or separate the fraction and isolate the term in h. Allow one sign error
5 -5
—=p-20r—=2—
h h P
h( p_z) =50r -5= h(2— p) M1 taking h out as a common factor (dep on two different terms in h)
or multiplying throughout by h (if separated the fraction and isolated the
term in h)
h=_>_ Alallowh= _—>
p-2 2-p
Do not isw but condone % or 2_—5 on the answer line, provided
p- -p
h=_>_orh= _"> has been seen in the working space
p-2 2-p

cas

Total 3 marks
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Q | Working Answer | Mark | Notes
26 (4x+6)2 — (Gx+4)2 +(3X)2 —2x3xx(6x+4)cos60 6 M1 for correct substitution into the cosine rule
o6 Only condone missing brackets around the 6x+4 and 4x+6 if
) ) ) recovered
OF cosg0 — (BXT4) +(3%) —(4x+6) o Note having sin instead of cos is not considered a misread
2x3xx(6x+4)

16X2 +48x +36 = 36X% + 48X +16 +9x2 —18x% —12X M1 Two out of three correct terms in 3TQ or

or

16X2 +36 = 36X% +16 + 9x® —18x% —12x Expand brackets in a correct equation.

or Condone two incorrect or missing terms (likely to be having one or

1 36x +48%+16+ 9% —16x2 —48x% — 36 two signs incorrect on the last two terms eg

5= 36, 1 24x o€ 16X° +48x +36 = 36X° + 48X +16 + 9% +18x> +12x

2
eg L 29¢ 20
2  36x° +24x

22x* —24x—40[=0]0r 11x* —12x —20[= 0] o€ M1 implies previous method marks
Simplifying to get correct 3TQ

(11)( +10)(x - 2) [=0] M1 Attempt to solve their three term quadratic, if the quadratic is
incorrect the method must be shown.
For factorisation must multiply out to give 2 of the terms. Allow
one error if using quadratic equation.
Implied by x = 2 if previous method mark awarded

3x(6x+4)sin 60 M1 indep Correct method to find the area of the triangle may be in

5 oe terms of x or with their x value substituted, ft their value of x.

If X # 2 the working must be shown

or %(6x"2"+4)(3><"2")sin60

4x+6)+(3X)+(6x+4)| 13x+1

USRI )[Z S O}Wth o
s (4x"2"+6)+(3x"2")+(6x"2"+4) [=18]With

\/llsllx (IISII_ (4X + 6)) > (IISII_BX) > (IISII_ (6X + 4)) 2

||18ll>< ("18"—(4X"2"+ 6)) % (II18II_ (3><"2")) % ("18"_ (6 XII2II+ 4))
41.6

Al Condone 24\/§ If an answer is given in the range in the
working and then rounded incorrectly award full marks

cas

Total 6 marks
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Working

Answer

Mark

Notes

(@)

242

Blaccepta=2,b=2

(b)

6+2f J2
2 2

M1 Correct method to rationalise the denominator
6+ fo \f 6\/5 + 2\/6 or
N A
6+23 X3\/§+\@ Or(6+2‘/§)(3\/§+\/§)
W2-VB 328 " (342) -(B)

6+23 y W2 +242 o
32 -"242" 32 +m242"

Allow the denominator to be simplified to 10

or Gt/zz\f W2++/6

6
MO for $+ 6 as no method seen to rationalise the denominator

Allow

V18 +/6

Al dep on M mark awarded and no incorrect working seen

Wr

Total 3 marks
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Working

Answer

Mark

Notes

(a)

*OEDEOE

M1 allow 1.3 or 1.33 for this mark only

Allow @—%—%jtm but do not allow 2

9
without prior working

f[ﬂj=2¢0
3

Al dep on M1

Correct evaluation (to 2) and recognition that
this is not equal to zero or indicating that they
know that for it to be a factor then it should be
equal to 0 ie not just for = 2 therefore not a factor

Credit can be given for work seen in part (a)

if not seen in part (b)

(b)

(3x—4)(4x...)
Division by (3x—4)giving a first term of
4x?
€g
4/31 12 4 -25 12
16 16 -12
|12 12 -9 0

M1 for realising 3x — 4 is a factor and getting 4x?
Allow(2x—1) and 6x? or (2x+3)and 6x?

1
AIIow(x—EJ and 12x? etc

May be seen as part of long division of synthetic
long division (in which case look for the first
correct non zero term on the bottom row).

Quotient (4x2 +4x —3)

M1 a correct quadratic (6x* —11x+4) or
(6x* +x—12)0r (4x* +4x—3)or
(12x* +2x—24) etc

(2x+3)(2x-1)

M1 Correct factorisation of their quotient which
must be a 3TQ

(3x—4)(2x+3)(2x-1)

Al dep on first 2 method marks

Note: (x_fj(mﬁj(x_lj scores AQ
3 2 2

AQ if they go on to solve but Al if solve and
identify correct answer on the answer line

Total 6 marks
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