GradeMax
Mathematics_B - 2025 - Oct/Nov - Paper 1 - MS

)Pearson

Mark Scheme (Results)

November 2025

Pearson EdexcelInternational GCSEn
Mathematics B

4MB1/01

2025 | October/November | Paper 1 | GradeMax



GradeMax
Mathematics_B - 2025 - Oct/Nov - Paper 1 - MS

Edexcel and BTEC Qualifications

Edexceland BTEC qualifications are awarded by Pearson, the UK’s
largest awarding body. We provide a wide range of qualifications
including academic, vocational, occupational and specific
programmes foremployers. For furtherinformation visit our
qualifications websites at www.edexcel.com orwww.btec.co.uk.
Alternatively, you can getin touch with us using the details on our
contact us page at www.edexcel.com/contactus

Pearson: helping people progress, everywhere

Pearson aspires to be the world’s leading learning company. Ouraimis to help
everyone progressin theirlives through education. We believe in every kind of
learning, for all kinds of people, wherever they are in the world. We’ve been
involved in education for over 150 years, and by working across 70 countries, in
100 languages, we have built aninternational reputation for our commitment to
high standards and raising achievement through innovation in education. Find
out more about how we can help you and your students at:
www.pearson.com/uk

November2025

Question PaperLog Number P79556A
Publication Code 4MB1_01_2511_MS

Allthe material in this publicationis copyright
© Pearson Education Ltd

4MB1 | 2025 | October/November | Paper 1 | GradeMax


http://www.pearson.com/uk
http://www.edexcel.com/
http://www.btec.co.uk/
http://www.edexcel.com/contactus

GradeMax
Mathematics_B - 2025 - Oct/Nov - Paper 1 - MS

General Marking Guidance

e Allcandidates mustreceive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

e Markschemesshould be applied positively. Candidates must be rewarded
forwhat they have shown they can do rather than penalised foromissions.

e Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

e Thereisno ceiling onachievement. All marks on the mark scheme should be
used appropriately.

e Allthe marks onthe 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’sresponse is not worthy of credit according to the mark scheme.

e Where somejudgementisrequired, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

e Whenexaminers are in doubt regarding the application of the mark scheme
to acandidate’sresponse, the teamleader must be consulted.

e Crossedoutwork should be marked UNLESS the candidate hasreplacedit
with an alternative response.

Types of mark
e Mmarks: method marks
e Amarks: accuracy marks
e B marks:unconditional accuracy marks (independent of M marks)

Abbreviations
e Ccao -correctansweronly
o ft-followthrough
e isw-ignore subsequent working
e SC-specialcase
e oOe-orequivalent(and appropriate)
e dep-dependent
e indep -independent
e awrt-answerwhichroundsto
e ee00 -eacherrororomission
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e cas - correct answer scores full marks (unless from obvious incorrect
working)
e wr-workingrequired

No working

If no working is shown then correct answers normally score full marks

If no working is shown thenincorrect (even though nearly correct) answers score
no marks.

With working

If there is a wrong answer indicated on the answer line always check the working
inthe 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 O marks.

If a candidate misreads a number from the question. e.g., uses 252 instead of
255; method marks may be awarded provided the question has not been
simplified. Examiners should send any instance of asuspected misreadtoreview.
If there is a choice of methods shown, then award the lowest mark, unless the
subsequent working makes clear the method that has beenused.

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 answerincorrect e.g. algebra.

Transcription errors occur when candidates present a correct answer in working,
and write itincorrectly onthe answerline; 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 5x4%> —2x 4[: 72] or 5x3°>—-2x3 [: 39] 2 M1 A correct method to find the 3rd term or the 4th term
This may be embedded within the difference (condone
missing brackets around the terms), which could be the
other way round eg 39 — 72
May be implied by 72 or 39
33 or—33 Al
cas Total 2 marks
Question Working Answer Mark | Notes
2 k= 8h+5 ] or k= 8h N 5j oc or 2k-5j 2 Ml tjor start by multiplying by 2 or se‘parating the
) fraction or correct expression for 2 without 2 = ...
2k-5j ‘
A : ko5 k‘i; 5/ -2k
Aloeeg h=——— or h=—2* or h=
4 8 8 -8
2

2%k-5/ _,

Allow the other way round eg

Mustsee h=...

Do not ISW except allow correct expression without

h =... on the answer line if given correctly with 4 =...

in the working

cas

Total 2 marks
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Question | Working Answer Mark | Notes
3 11 12 M1 at least one correct improper fraction
X eeor Or at least three correct terms from a method to expand
5 ’ 5 9 (1+§j£2+zj:1><2+§><2+1><z+§><z
Ix24+—%x2+1x—+—x— o€ 6 S 6 5 65
6 6 5
132 12 2 Al dep on M1
30 - {4% :} 4§ We must see both working and the correct simplified mixed
number.
@ = [42 =} 4% Do not accept decimals but ISW a decimal number if a correct
1 15 5 mixed number is seen.
22 _42
5 5
wr Total 2 marks
Question | Working Answer Mark | Notes
4 (a) 6 1 B1
Allow written in words eg six
cao
(b) 2 1 B1
Allow written in words eg two
cao
cas Total 2 marks
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Question | Working Answer Mark | Notes
5 Use the overlay when marking this question
Accurate bisector 2 B2 for a line within the guidelines and 2 pairs of suitable
intersecting arcs which intersect within the guidelines (if extended)
(B1 for a line within the guidelines or 2 pairs of suitable
intersecting arcs)
NB The line can be any length - does not need to cross 4B but must
touch it and should remain within the guidelines if it were to be
extended
Total 2 marks
Question | Working Answer Mark | Notes
6 304 — 180 or 2 M1 for a complete correct method to find the bearing e.g. 360 —(180+(360—304))
180—(360 —304) or
90 +(304 -270) Do not ISW e.g. 304—180 =124 and 180—124 =56 scores MO
124 Al cao
May be seen in the diagram
Total 2 marks
Question | Working Answer Mark | Notes
7 2x—5-3x(=5) 2 M1 for correct substitution to evaluate the numerator
1% 2 +1 Allow -85 or —10—75 or 2(-5)—3(=5)" or 2(=5)-3(5)" or
2x=5-3x=5" or 2x—5-3x25
—17 Al cao
cas Total 2 marks
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Question | Working Answer Mark | Notes
8 2 M1 Attempt at differentiation such that x” — x"' for at least one
non-zero term
Accept unsimplified power and unsimplified coefficients eg
2x2x”" or 15x"
3x% +4x—-15 Al oe eg 3x* +4x' —15x°
Do not ISW
cas Total 2 marks
Question | Working Answer Mark | Notes
9 (a) 23 1 B1 cao
(b) | 12,15,16,18,19,23, 23,30 2 M1 for ordered list. Allow the first 5 terms or last 5 terms correct or
a list with only one error (either one value omitted, one value added
or one value either incorrect or incorrectly placed). Ordered list
may be seen within an (incorrect) attempt to sum the terms.
Allow the ordered list to be seen anywhere in the question.
185 Al oe eg £0r181
2 2
Do not ISW
cao
cas Total 3 marks
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Question

Working

Answer

Mark

Notes

10 | (a)

0.65

Bl oe eg 2or 05 or @or65%

100

(b)

0.35%20

M1 for px20where 0< p<1
Allow for a
20

Al cao

Do not allow l for Al
20

cas

Total 3 marks

Question

Working

Answer

Mark

Notes

11

0 6—2m
2lm-5 18

B3 a fully correct matrix

(B2 for 3 correct entries in a matrix of correct order or a fully
correct unsimplified matrix)

(B1 for 1 or 2 correct entries in a matrix of correct order

-3 6
or for correct multiplication by a scalar eg 3A= )
2lm 12

NB: If correct matrix is seen but followed by incorrect subsequent
algebra then award a maximum of B2

0 6-2 0 4
eg " followed by " scores B2
21m -5 18 16m 18

maximum

cas

Total 3 marks
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Question | Working Answer Mark | Notes
12 —-8— i i
ﬁ[: —5.5] oe 3 M1 correct method to find the gradient using mﬂ or
6-4 difference in x
3—-8 [_ s 5] setting up simultaneous equations and finding m
4—6 L 7 L 11
or May be implied by Y oe
3=4m+cand —-8=6m+c May be implied by an equation with the correct gradient.
leading to [m =]#[= —5.5]
3="-5.5"x4+c¢c or M1 for a correct equation using one of the given points and their
—8§="-5.5"x6+c or gradient to find the intercept, (commonly c but can be any letter)
y-3="-55 u( - 4) oe or Their gradient must be clearly identified if incorrect or has come
from correct working.
y—(-8)="-5.5"(x-6) oe
y=-5.5x+25

Al Allow any equivalent fraction for —5.5eg y = —1—21x +25

Must see y = ... Do not ISW except allow correct expression
without y =... on the answer line if given correctly with y =... in
the working

Equivalent form implies M2 eg y—25=-5.5x or 2y =—11x+50

cas

Total 3 marks
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or
Angle POR =180 — 62

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

angle at circumference is_% angle at centre

Question Working Answer Mark | Notes
13 Major angle at POR =360 — 124[: 236] 3 M1 for method to find major angle at POR or
angle PXR (where X is a point on the circle. May be
of seen on the diagram or X must be specified)
ZPXR =124 +2[= 62] (where X is a point
on the circle) Do not accept ZPOR=124+2=62
Award for correct angles marked on the diagram
Angle POR =236 +2 118 Al cao

Do not award if angle comes from incorrect working
eg ZPOR=124+2=62

B1 (dep on M1)

The reason must include at least the underlined
words or an unambiguous abbreviation

Eg Accept £ for angle, twice for double.

Total 3 marks
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Question | Working Answer Mark | Notes
14 1. AD=DC square 3 M2 two correct statements with reasons
2. AN = DM midpoints of 4B (M1 one correct statement with reason or all 3 stated with no
and AD reasons)
o Allow ZDAB for ZDAN or £CDA for ZCDM or ZA or £D
3. ZDAN\/:ZCDAf/__ . Allow right angle for 90"
4 ND=-—-AD = _D C=MC If statements 1 & 2 are given then “ ND = MC due to Pythagoras”
' is a sufficient alternative to statement 4
SAS A1 SAS or RHS or SSS stated with all 3 correct, including
appropriate reasons
For SAS must have reasons 1 2 3
For RHS must have reasons 1 3 4 or reasons 2 3 4
For SSS must have 1 2 4
wr Total 3 marks
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Question | Working Answer Mark | Notes
15 11++2 (1142 ) 342 +1 3 M1 for multiplying numerator and denominator by 3+/2 +1 or
3&—1_(3J§—1][3J5+1J —3v2 -1 oceg VI8 +1
332 411+ 6+~2 3324114642 M1 (dep) for expanding numerator (2, 3 or 4 terms) and
3 \/5)2 e or 18—1 denqmingtor (1, 2 or 4 terms) — condone one error only when
multiplying out both numerator and denominator
L 32417 3324114322442 332411434 +42
17 RN TR N o4 -1
1+22 Al final answer (dependent on both M marks)
Accept 242 +1
wr Total 3 marks

No marks for 11+\/§=1+2\/§

3W2-1

M1 only for

11++/2 (332 +1)
(3\/5—1][3\/%1}_“2\6
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Question Working Answer Mark | Notes
16 , N 1 3 M1 Allow for a=3 or b=4 or c =—-47 Allow
+8x+— : :
3(x * Sx) tlor 3| x+6x 3] ¢ these seen in an expression of the form a/(x +b)2 +c
This may be implied by the second M1
(3()C+4)2 —48)+1 or M1 Allow for any two of a=3 or b=4 or ¢ =—47
Allow these seen in an expression of the form
2 1 2
3((x+4) —16+§) oe a(x+b) +c
3(x+4)2_47 Al accept a=3,b=4, c=-47
Alternative mark scheme
ax® + 2abx + ab* + ¢ M1 for multiplying out a(x + b)*+ c to obtain
ax? + 2abx + ab® + ¢ oe
2 of: M1 for equating coefficients and making 2 correct
statements
a=3 2ab=240e ab’+c=1oe
3(x+4)2_47 Al accept a=3,b=4, c=-47

cas

Total 3 marks
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Question | Working Answer Mark | Notes
17 | @) | 6c—15¢2 =102 =2¢ 2 M1 for 3 terms correct
-25¢% +4¢ Al do not ISW
Allow ¢(4-25¢) or 4c—25¢* or —c(25¢—4) or ¢(-25c+4)
(b) de’(2¢° —9) 2 | B2 for de’(2¢' —9)

Do not ISW
Condone a missing RH bracket

(B1 for correct partial factorisation d(2¢’ —9¢) or e’(2de’ —9d)
or de(2e* —9e)

Allow mxde’(...%...) where m is a constant

ISW for B1)

cas

Total 4 marks
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Question | Working Answer Mark | Notes
18 10x5 x[= 50 x] oe 4 M1 for correct method to find the area of the rectangle AFHG (may
be seen as part of a calculation), may not be simplified eg
or
14><5x[:70x]oe 60+10(5x—12)+60
or the area of the extended rectangle
or the area of the central rectangle
10x(5x—12)[=50x—120] oe or &
X+ ( S5x—1 2) MI a correct method for the area of the trapezium BCDE or ABCX
5 x4[=12x-24]oe or BCYZ (see diagram) with numbers and expressions substituted

Or X C xcm D
0% 23X 4[=12+4x]oe

A 6em B E 6em F
or N O]
10+14 14 cm

0 x(2x—6)[=24x—72]oe
10cm 10cm
o , o

H 7 v Sxem G
12x—24+50x =534 M1 for a correct equation
or does not need to be simplified eg
70x—(24+8x) =534 60+10(5x—12)+60+%(x+5x—12)><4 534
or
60+2(24x—72)+14x+60 =534 or 70x—2(6+22x X4) s34

9 Al

cas

Total 4 marks
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Question | Working Answer Mark | Notes
19 For 2 of: For 2 of: 4 M1 for writing at least 2 of the terms

with the bases of 2 and/or 3. This can be

81" =(3)* oe (81" = (3)* oe done in two ways. The first working

e . ey o column shows the terms as they are

6™ =(2x3)" oe (6™)”=(2x3)™ oe given. The second column squares the
equation to remove the square root

\/1_ =215 5e 8L =23 ge before manipulating the terms.

8" ’
2'x3% %27 22 %3 %2> M1 dep on previous M mark
Tt gt =2 — o an 2 for correct equation in which all bases
x3 2% %3

are 2 or 3
allow the denominator to be seen as
(2x3)"
this can be implied by
2'x3% %2 x 2 %3 = 2715 or
21+x2—4x x 3Hedx _o-lsy o
x>—4x+1=—1.5x or 2x> —8x+2=-3x

x?—4x+1=-1.5x 2x? —8x+2=-3x M1 dep on previous M mark
A correct quadratic equation oe
Implied by x*—2.5x+1=0

1 Al oe
P and 2 both values must be seen

wr

Total 4 marks
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Question | Working Answer | Mark | Notes
2 5
0 700> 420[=21]or %x 420[=252] > | M for finding 5% of 420 or % of 420
or or
1 3] 13 . 3
eg —+—|=—1or 0.05+ 0.6 [=0.65] or 5% for combining 5% and —
20 50 20 5
+ 60% [=65%]
420 — <217 —“252” [=147] or M1 for finding the number of students who prefer comedy
13 ft their 21 and their 252
1-"—"|x420[=147]
20
"147" <6 [: 12 6] MZ for a complete method to use the ratio to find the number
1+6 in group B
ft their total number for comedy which comes from a correct
method
(M1 for dividing into the ratio eg 147" [: 21])
1+6
126 Al cao
Accept if seen in a ratio as 21:126
Do not accept 126:21 unless 126 is clearly labelled as B
cas Total 5 marks

4MB1 | 2025 | October/November | Paper 1 | GradeMax

GradeM ax



Mathematics_B - 2025 - Oct/Nov - Paper 1 - MS

Question | Working Answer | Mark | Notes
21 | (a) | (12x27)+ (14 x59)+ (16 x x) + (18 x 40) + (20 x 15) 4 ML for at least 3 correct products (need not be
or 324+826+16x+720+300 [=2170+16x] evaluated but must be added)
"2170+16x" 156 M1 dep on previous M1 awarded
"4l+x"
x ft with their sum of products

Allow division by their total frequency (“141+x”)
provided addition or total under column seen

"2170+16x" = 15.6("141 + x") M1 for method to remove the fraction
ft with their sum of products and total frequency as
long as both include an x
May be implied by 2170+16x =2199.6+15.6x or
0.4x=129.6

74 Al
b 40+15 1 11
(®) | _40+15 ER Bloe eg — , 0.2558...

141+"74" 215 43
ft their x
Allow 2 decimal places or better

cas Total 5 marks
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Question | Working Answer | Mark | Notes
22 | (a) 3 B3 All 6 regions correct
A C (B2 for 4 or 5 correct regions
B1 for 3 correct regions)
910
(b) 2 1 B1 ft as long as the highlighted region is not empty
(©) 8 1 B1 ft their Venn diagram
@ 2 M1 for either 7 where n>7 or % where 0 <m <10
n
or follow through 7 or 10 from their Venn diagram
7 Al oeeg0.7 or 70%
10
cas Total 7 marks
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A

v

Question | Working Answer Mark | Notes
23 12=3 1 B1 fi t relationship f
(@) sin30=—— or 12—r=2r or 12=3r or 24 =6r ’ Of a correct refationship tort

Allow correct trig statement or
12—r=2r or 12=3r or 24 =6r
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GradeM ax

(b)

Triangle and rectangle

(e

N8P — 4% x4+24/8> — 4% x4
or
[;12@:48@:83.13..]

4><\/8z+82—2><8><8cos(l20)+%><4><\/82+82—2><8><8005(120

[12J— 483 =83.13...

6 right-angled
triangles

/,4/‘/ NN
/,/’""- VA ’\
1 £ \*-//‘ ¥ |
N TN/

[ i -

6><(—><4><8sm (60) ] 12@:48\6:83.13...]

6><(1><4>< 82 —
2

12\/@:48\5 - 83.13...]

3 equllateral triangles

j’?" \ \
\ \
|‘I \\ ) / » /’ ‘Il

x8x8sin (60 ) 12@:48\/3:83.13...]
el |

(
(b

12J_ 483 = 8313]

2 equilateral triangles
and 2 right-angled
triangles

2x(%x8x8sin(60)j+2x(%x4x88in(60)j

[: 124/48 =483 = 83.13...}

or

zx(%xgx«/y _42j+2x[%x4x\/82—42j
[=12748 =483 =83.13.. |

M2 for area of the irregular pentagon or a
combination of rectangles

This may be implied by

12/48 = 48/3 =83.138...

Allow use of r instead of 4

(Award M1 for
the area of a right-angled triangle

1 .
5x4x8sm(60)[= 843 =13.85...

or
area of equilateral triangle

1 2 . _ _
5x8 xsin (60) =16v/3 =27.71...

or
correct use of Pythagoras to find the length
of half the base of the pentagon

Jx4y -4 [=a8=43=692..]

or
cosine rule to find the length of the base

(8" +8" ~2x8x8c0s(120)[ =843 =13.85...])
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2 trapezius 2><(%(4+8)\/82 —42j

\

\
B
( € A

A
.""'\H)—\_/”i [:12\/@:48\5:83.13..1

Combination of Ax2 %82 — 42 +4x /8% — 4>

rectangles
P [=12748 =483 =83.13.. |
Ny

MI for sector areas that need to be
subtracted from the pentagon or
combination of rectangles

3x@x42x77 :3><E7r=3x16.75... or
360 3

6><ﬂ><42 X7Z'|:=6X§7T=6X8.37...:| or
360 3 Allow a sector of angle & where G is 30, 45,

60, 90, 120, 180 or 360.
2Xﬂx42X7Z+2><ﬁ><42><7Z'|:=2X§7Z+2><E7[=16.75...+33.51...:‘ ’ 19’ ’ ore 0
360 360 3 3 eg [%x}fﬁ={%x}l6ﬂ:{—x}x5026...
2><9—O><42 ><7z'+2><3—0><42><7r-i-12—0><42 X T
360 360
4 16
= 2><47r+2><§7r+?7r= 2x12.56...+2x4.18...+16.75...
2><2><42 ><7r+2><2><42 X T
360 360
[=2x47+2x47 =2x12.56...+2x12.56...]
32.9 Al awrt 32.9
Note that Area of the semi-circle —nx area of the small circle [: 727w —nx 167[] where n =1, 2 or 3is not a correct method and is
awarded MOMOMOAO
If 167 is seen it must be referring to the area that is being subtracted from the pentagon (or combination of rectangles)
(a) wr (b) cas ‘ ‘ ‘ Total 5 marks
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Question

Working

Answer

Mark

Notes

24

[2x° —x—1=](2x+1)(x-1)
[4-x" =] (2+x)(2-x)
[xz —3x+2=] (x—2)(x—l)

M2 Attempt to factorise all three quadratics. Must
multiply to give 2 correct terms

L0y (1 w2
S -)=1) \x=1 (Qx+)x=-1)

For the attempted expansion of (4 —xz) allow

(x+2)(x-2)

(If not M2 then M1 for attempt to factorise 1 or 2

quadratics. Must multiply to give 2 correct terms

4-x* ( 1 x+2 )
eg + -— or
(x-2)(x-1) \x-1 2x"—x-1

4-x (1 x+2

P 3x+2 (x=1 @x+Dx-1 )"

(2+x)(2—x){ 1 x+2 j)
X

x2=3x+2 -1 2x*—x-1
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2x+1—(x+2)
(x—l)(2x+1)
x—1
(x—l)(2x+l)
1

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

or

or

or

(x = D(2x + 1)(x - 1)

M1 Correct method used to subtract fractions by
finding a common denominator.
Must be done before the division.

May be done before factorising the quadratics (and
candidate may have expanded the brackets).

2 —

Eg 2x  —x—1 B (x+2)(x l) or
(x—l)(sz—x—l) (2x2—x—1)(x—1)
2x* —x—1 _ X +x=2
2x° =3x*+1 2x° -3x*+1

2x* —x—1 X +x-2

(x—l)(sz —x—l) (x—l)(Zx2 —x—l)

or

M1 for division by multiplying the first fraction by the
reciprocal of the second.

May be done before factorising the quadratics (and
candidate may have expanded the brackets).

Must be done after the subtraction.

4—x° x*=2x-3

(x+2)(2x+1)

1-x

Accept X
P x*=3x+2 2x’ -3x*+1
2
Aloe eg _2x+—5)1c+2 dep on all 4 method marks
x —

wr

Total 5 marks
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Question | Working Answer Mark | Notes
25 [Volume of hemisphere is] 6 B1 may be seen in an equation
2 2 (5) [: 20, _ 261.79..}
3 3
[Volume of cone is] B1 may be seen in an equation
L5y n= [é 7h = 26.179...4
3 3
250 25 550 M1 for setting up an equation for the total volume of the shape
— At Axh=—rm oc (dep on the sum of 2 volumes and at least B1 previously
awarded)
ft their volumes with at least one correct
May be implied by h=12
1[5 (,,12,,)2 [= 13] M1 for finding the slant height of the cone
ft their value of /4 if from correct working or clearly labelled
May be implied by /=13
[surface area of the hemisphere & cone is] ML for the surface area of the hemisphere and cone
275 + rx5%x"13" ft their value of / if from correct working or clearly labelled
361 Al awrt 361 allow 1157

cas

Total 6 marks
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Question

Working

Answer

Mark

Notes

26 | (a)

3b—2a

B1 oe

(b)

3b +§(—”(—2a+3b)"+a+2b) oe or

2a+a+2b+§(—a—2b+”—2a+3b")

(0§

12 11
a+
5 5

M1 use of correct ratio on their BC
ft their AC

May be seen as 3b + % (-b+3a) or3a+2b+ % (—3a+b)

Al oe
cas

(©)

= A("£a+ﬂb") or
5 5

Sy

= a("23+2b”J

i ] 5 5

9

(@) ="2a+ﬂb"+a("2a+ﬂb"j
5 5 5

5
%
or PD=-1_ ("£a+2b"j
I-yU 5 5

Sy

%

OD =2a+ u(a+2b) or

9

OD =2a+(a+2b)+S(a+2b) or

2 1
PD =§(3a—b)+ﬂ(a+2b) or

21 5
PD =g(3a—b)+—5(a+2b)

M1 finds OD or PDin terms of their OP must include
an unknown parameter.

This may be seen as

OD = AOP

PD = aOP

OD = OP+ PD = OP +aOP

PD = 0D

To award marks, the vectors must be in terms of a and b
Alternative routes may be seen

M1 finds OD or PDin terms of a multiple of AB ora
multiple of BD must include an unknown parameter.

This may be seen as

OD = OA+ uAB
@=a+ﬁ+ﬁ=@+ﬁ+ﬁﬁ
PD=PB+BD=PB+ ﬂ@

To award marks, the vectors must be in terms of a and b
Alternative routes may be seen
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12

= A=2+u and % A=2u or M1 dep both previous M marks, for correctly setting

expressions equal (to each other) and forming two

12 11 equations in their parameters.
‘?’1:3+ﬂ and ?’1:2+2ﬂ or Each equation must involve 2 parameters
12 12 11 11
‘—a+—=2+pu and —a+—=2u’ or
S T R
‘2a+2:3+ﬁ and E05+H:2+2ﬂ’ or ¢
5 5 5 5
12 3 11 1
—a==+fand —a=2p—--"or
) 5 b 5 d 5
‘2L=§+ﬂand Uz :—l+2,B’or
5 (1—7) 5 5 (1—7/) 5
2 3 0 11 1 20,
—a=—+——and —a=——+—-"or
5 5 1-06 5 5 1-0
12
. 4 =§ o and 11y __l 20 ,
5(1-y) 5 1-6 5(1-7) 5 1-6

20 22 7 9 A1 for either parameter correct, is implied by a correct
A=—oru=—ora=—or f=—or & .

13 13 13 13 inal ratio.

7 9 These will depend on the path chosen.
7/ = — T 5 = —

20 22

13 :7 Al oe

cas Total 8 marks
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Question

Working

Answer

Mark

Notes

27

(a)

1Y 1Y 1
ox| t— | +17x| = | +6x%x| £t— |—8=...
2 2 2

or

1Y 1Y 1
ox|+— | +17x| = | +ax|+t—|-8=0
2 2 2

3 17 20

Z—+—43-8="--5=0and shown
4 4 4

or £-3=0or%=3and a=6
2 2

o 1 . :
M1 substitution of x = ia and a = 6 into expression and attempt

to evaluate
or

o 1. : .
substitution of x = iE into expression and equating to 0 to form

an equation in a
For both methods allow with terms evaluated eg:

+—+—+3-8=... or i§+—7i—a—8:0
4 4 4 2

A1 Showing expression with 1 and a = 6 leads to 0 and a
2

conclusion (eg shown or #)
or Solving correct equation to gain a = 6 with no errors seen
(must see at least one line of working after the first line)

(b)

3x2+10x+8

[(2x—1)](3x* +10x+8)

(x+2)(2x—1)(3x+4)

M1 for two out of three terms correct in the quadratic factor.
This may be seen in part (a)

M1 fully correct quadratic factor
This may be seen in part (a)

Al fully correct factorisation dep on previous M1
Condone =0 but do not ISW if gone on to solve

NB:(Hz)(x_%j(H%J scores A0

(©)

1 4
3y+1==2or 3y+l:§ or 3y+1:—§

M1 for recognising that x =3y + 1 (can be implied by one
correct value for y) ft values from their factorisation

A1 all three values, with no extras dep on M1

Total 7 marks
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