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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 Markschemesshouldbe applied positively. Candidates must be rewarded for
what they have shown they can do rather than penalised for omissions.

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’s
response is not worthy of credit according to the mark scheme.

¢ 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 a
candidate’sresponse, the team leader must be consulted.

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

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

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.



International GCSE Maths

Values in quotation marks must come from a correct method previously seen unless clearly stated otherwise.

Q Working Answer Mark Notes
1 29 () 13 or 3 M1 for correct improper fractions
7 5 or
fractional part of numbers written
(4) 35 )(2)_ o¢ or (4)_( )(2)& 0c correctly ogfer a suitable common
denominator
eg M1 for correct fractions with a common
145 91 " 29x5 13x7 or 29x5-13x7 or denominator with subtraction sign present
35 35 7x5  5x7 5x7 or
145 9la 5 21 -16 for working with mixed numbers to the
350 350 O 43577352 00" stage shown
22y 16, 3ﬂ—22 implies the first M1
35 35 35 35 35
eg A fully correct Al dep on M2 for a correct answer from

W A M Dora2 2l 5710 Dy,

35 35 35 35 35 35 35 35
3_22 340 221 119
35 35 35 35 35
If common denominator is not 35 then cancelling must
be shown eg

290 182 108 _54 119

0
70 70 70 35 35
290 182 108 138 19

70 70 70 70 35
PR Yo o S S LR A

70 70 70 T35 35

solution shown

fully correct working

If a student shows that 1B = ﬁ and has
35 35

working that shows LHS = % this can

gain full marks

NB Use of decimals scores no marks
unless as a check

Working required

Total 3 marks




10sin 65

X

X 10

" §in(90—65) sin90
(x* =)10° — (10sin 65)* (=17.8(60...)) or
(x* =)10% —(9.06(307...))* (=17.8(60...)) or
(x> =)10” + (10sin 65)> — (2 x10x 10sin 65 x cos 25) (=17.8(60...)) or
(x* =)10% +9.06” —(2x10x9.06 x cos 25)(=17.8(60...))

eg cos65 = % or tan65= or

X
sin(90—-65)=— o
( ) 0

M1 for a correct trigonometrical
statement for x
or

for a correct Pythagoras statement for x

10sin 65
— " or

eg (x=)10cos65 or (x=) -
an

0 .
(x=)10sin(90—65) or (x =) 0 x sin(90 — 65) or

(x =) 10> = (10sin 65)° (: \/17.8(60...)) or
(x =) 10> = (9.06(307...))° (: \/17.8(60...))0r
(x =) \J10° + (10sin 65)° —(2><10><105in65><cos25)(= \/17.8(60...)) or

(x =)y 107 +9.06* —(2x10x9.06x c0s 25) (= /17.8(60...) |

M1 for correct calculation to find x
(implies the first M1)

Correct answer scores full marks (unless from obvious incorrect
working)

4.23

AT accept an answer in the range
4.22 —4.23

Total 3 marks




(a) 78 1 | Bl allow 207®
(b) 75 1 | Bl allow 367
(©) 64 1 | Bl allow 52%
(d) 99.5 1 |Blcao

(e) 16.35 1 | Bl

allow 16.349 or 16.349

Total 5 marks




10 +(BD) =26 oc or (BD =)26" =107 (=576) oc or

BD
(angle A =)cos” ( j =67.3(801...)) and sin"67.3" = (2—6) oe or
(angle B= sm ( j =22. 6 198.. )) and tan"22.6"= % oe

Ml

Allow the use of different
trigonometrical techniques to find BD

(BD=)26* 10" (=~/576 = 24) oc or

(BD =)265in"67.3"(=23.9(859...)) oc or

Ml

10
BD =)————(=24.0(234...)) oe
( ) tan"22.6"( ( ))
7 x"24" (=247 =75.3(982...)) 0€ OF 7 x[their BD]OT M1 [their BD] must be seen on the
nogn [their BD] diagrgm or clearly labelled in the
2% 7 X (=247 =75.3(982...))oc or 2x T x——= or working if the first 2 M marks are not

%xﬂx"24"(= 1277 =37.6(991...)) oe or %xnx[their BD] or

awarded

22
nogn 1 [their BD] Allow 3.14... or Tforn
—X2X X (=127r=37.6(991...))oeor5><2><7r><—
"75.3(982...)" "75.3(982...)” MI or for 36 + 127
————+10+26 ope or ————+10+26 Allow this mark for the addition of 24

37.6(991...)+ 10 + 26 oe or ”%x;rx[lheir BD]"+10+26 oe

or the answer in the range 97.5 — 97.8
May be seen as ..... + 60

Correct answer scores full marks (unless from obvious incorrect
working)

73.7

AT accept answers in the range
73.5-73.8

SC B1 for answers in the range
43.6 -43.9 or 87.3 -87.7

SC B2 for answers in the range
79.6 =799 or 107.3 —107.7

Total 5 marks




5 (@)

Correct Venn
diagram

B3 for all 4 regions of the Venn diagram
correct.

If not B3 then award

(B2 for 2 or 3 regions correct)
B1 for 1 region correct)

Numbers must not be repeated in a region

(b)

B1ft provided the Venn diagram is not blank
or
for a correct answer oe

eg % or 0.25 or 25%

Total 4 marks

64)(?15)718

2 | B2 for 64x"°y"®

(B1 a single product with 2 of 64, x'°,
'8 correct

cg

64x"y" where n# 18 or

64x"y'"® where m # 15 or

15 _18

px”y'® where p # 64.

One term can be missing with 2 correct
for B1

cg

64x' or 64y'8 or (4)x°y'® or ax' by
where a and b are integers as long as not
added to any other terms)

Total 2 marks




1-(0.12+0.16) (=0.72) oe or
0.12+x+2x+0.16 =1 oe or
3x+0.28 =1 oe or

0.12 x 500 (= 60) oe or

0.16 x 500 (= 80) oe or

(0.12 +0.16) x 500 (= 140) oe

Ml

(x =) “0.72” + 3 (= 0.24) oe or
(2x =) “0.72” = 3 x 2 (= 0.48) o€ or
(500 — “140”) = 3 (= 120) oe or
(500 — “140”) = 3 x 2 (= 240) oe

Ml

(“0.24” + 0.16) x 500 oe or
[1-(0.12 +0.48)] x 500 oe or
(“0.24” x 500) + “80” oe or

500 — [“60” + “0.48” x 500] oe or
“120” + “80” oe or

500 — [“60” + “240] oe

M1 or for @ or @ or 300
500 500

Correct answer scores full marks (unless from obvious incorrect 200 Al cao
working)
Total 4 marks
M1

640 = 480 oe

(V)
(v =) 480 oe M1

640
Correct answer scores full marks (unless from obvious incorrect 0.75 Al or 3
working) 4

Allow 750 000 cm? as long as m? is
crossed out

Total 3 marks




9 (@

5gh(3g’ —4n*)

B2 for 5gh(3g® —4h*)
B1 for any correct partial factorisation with at least 2
different factors outside the bracket eg

gh(15g° —20h%) or

5g(3g’h—4h’) or

S5h(3g* —4gh®)

or

for 5gh as common factor with one error inside the
bracket eg.

5gh(...—4h>) Oor 5gh(3g” —...)

(b)(@)

(xx7)(xx4)or(7+x)(4+x)or
x(x+7)—4(x+7)or
x(x—4)+7(x—4)

M1 for (x+7)(x=+4) or for brackets in the form
(x +a)(x +b)whereab=-28ora+b=3

Correct answer scores full marks (unless from
obvious incorrect working)

(x+7)(x—4)

Al oe Allow any letter for x

(i)

—7 (and) 4

B1ft answer must ft from their (x+a)(x+5) in in b(i)
Award B0 for —7, 4 if no marks scored in b(1).

Total 5 marks




10

y=2x+1

B3 for y=2x+1 oe
cg
y=2x=lor y-3=2(x-1)0r y—5=2(x—2)0€

B2 for
(L=)2x+1

y= 2x(+c) where ¢ can be any letter or number or 0

y =mx +1 where m can be any letter or number but m # 0

B1 for
(L =)2x+c where ¢ can be any letter or number or 0

(L =)mx+1 where m can be any letter or number but m # 0

(m=)2
- 7-1
(gradient =) 2 eg ; 3 or

Total 3 marks




11 25 5 25 5 25 5 M1
=—o0e0or ————=-—o0¢or =-—oe¢ or
40+3x 11 40+x+2x 11 40+c 11 Allow
25_5 5.5 11 5 7+2x+84x 6 2 _0.45(4545...
= or —X—or40x—oeor 25+— o0e0rf ———— = — 11
y 11 11 5 8 11 40+ 3x 11 6
— =0.54(5454...)
11
25 Al
(3x =)15 or (x =)5 or (c =)15 or (y =)55 or E
Correct answer scores full marks (unless from obvious incorrect 10 Al
working)
Total 3 marks
12 (a) x For &* M1 for one correct application of an
For 23 x
eg 8 . index rule involving 23 or 8"
x (23) or 2" or
13 x
42} or 4° or ER R
4> | or 4% or
1 g X x+2 2+x
83j or 8 or 8" or 8 For
1\* x
x [642J or 642
1\3 x
646} or 64'3
x _ x 3x x XX M1 for setting up a correct equation.
8 5_3)6 =6 ocor 6 2 =3oeor 9 7 2o0cor o—o=loe This can be embedded in an index
or equation
x—9x=180e I 6
eg 2° =2"(the base on the LHS and
the RHS must be the same)
Working required -2.25 Al dep on M1

18 9 1
oeeg —— Or —— Oor —2—
8 4 4




(b)

4t(r+5)=41>+20r Or

4t (2t —3)=8¢>—12¢ Or
(t1+5)(2t—3)=2¢>-3t+10t—15 Or
(26 +7t-15)

M1 for an expansion with
only one error

M2 for 3 (out of a
maximum of 4) of

83 —12¢% +40¢% —60¢

this can be implied by
(472 +20¢)(2-3) =8¢ ~12¢* +40r* - 601 oc or M1 ft dep on Ml and a
quadratic expression X 8L +282 ... or
(8¢ —12¢)(¢+5) =8 +40¢" ~12¢* ~ 60t oc or linear expression ..+ 282 60t

4t(212 —3t+10t—15):8t3 ~12£% +40¢% =60t oe or
4t(2z2 +7t—15) =871 +28¢% —60¢ oe

Allow one further error (M1 for 2 correct out

of a maximum of 4)

Correct answer scores full marks (unless from
obvious incorrect working)

8 +28¢* —60¢

Al (terms may be in any order but must be
simplified)

ISW correct factorisation

cg

2(4r +14£ =30¢) or 4(26 +7¢* 15t )

Do not ISW incorrect simplification or subsequent
division

cg

4 +14¢* —30¢ or 25 + 712 —15¢

Total 6 marks




13 (a) win 0.44 B2 for all correct
0.56, 0.44
Win 0.56, 0.44 (B1 for 0.44 in any of the 3 possible positions)
Not Win
NB all values may be given as fractions
os6 056=0 _28_14
Not Win 100 50 25
- 0.44=ﬂ=2=£
044 - oW 100 50 25
(b) | 0.56 x “0.56” oe Mft (probabilities < 1) for a complete
method
or
1 —(0.56 x “0.44” + “0.44” x ©“0.56” + “0.44” x “0.44”) oe or
1 —0.6864 oe or 1—ﬁ oe
625
Correct answer scores full marks (unless from obvious 0.3136

incorrect working)

Alft oc eg % or 0.31(36) or 31(.36)%

Total 4 marks




14 (a) (1) D B1 allow d
(i1) E B1 allow e
(b) x | 1 | 15] 2 3 4 5 6 12 B2 for all correct
y |12 1533] 3 |1.33]0.75]0.48|0.33 3
0.75 (B1 for 2 or 3 correct)
0.48 NB Allow equivalent fractions for 0.75 and 0.48
() - MI ft their table for at least 6 points plotted correctly
(tolerance within or on the circles on the overlay)
Use overlay
Correct answer scores full marks (unless from Correct Al for a fully correct graph — points plotted correctly
obvious incorrect working) graph (within or on the circles on the overlay) and intention

to join with a smooth curve (be generous if intention
is clearly a smooth curve through all points)

Ignore curve drawn for x < land x > 6

Total 6 marks




15 (a) (BCZ :) 252 +73* —2x25x 73%c0s65 oe M1 for values correctly substituted into the

cosine rule

or OR

(BC :) \/252 +73% —2%25%73%cos 65 finding the perpendicular height of the
triangle and NC

OR _ where N is the foot of the perpendicular on

(BN =)25sin65(=22.6(576...)) and AC

(NC — AC— AN =) 73—25¢0s 65 (= 62.4(345...)) Allow truncated or rounded values for
AN =25co0s65 = 10.5(654...)

eg 25°+73%—1542(.556) or M1 clear evidence of correct order of

625 + 5329 — 1542(.556) or operations used for the cosine rule (these

5954—1542(.556...) or calculations may be square rooted)
OR

4411(4433..) a correct statement for BC? using

OR Pythagoras from finding BN and NC

"22.6.."+"62.4.."" or 513.(37...) + 3898.(07...)

Correct answer scores full marks (unless from obvious incorrect 66.4 Al Accept answer in the range

working) 66.3 — 66.5

(b) %x25x73xsin650€ or Ml

%x”22.6”>< 73 0e or

%(25 cos 65x25sin 65)+ %((73 —25¢0s65)x 25sin 65) oe or

119(.694...) + 707(.311...) oe

Correct answer scores full marks (unless from obvious incorrect 827 A1l Accept answer in the range

working)

824 — 829

Total 5 marks




16 (a)

——2\/§i\/(—2\/§)2—4x1x—13

(x=)

2(><1)
——Zﬁi\/(2\/§)2—4xlx—l3
2(><1)
23412452
(x=) 5 or
(X—\/g)z—(\/g)z—w(:())oeor
(x—\/§)2—3—13(:0) oc or
X—= \/g)z = oe or

(
(x- ﬁ)z 16 ¢ or
22| {28 e

(x)

or

or

M1 for correctly substituting into the
quadratic formula (don’t need a bracket
around b? or 4ac) (condone one sign error)

Treat a + sign or a — sign instead of = as one
sign error

Allow (2\/§ )2 instead of (—2\/5 )2 in

quadratic formula

or

completing the square

or

for correctly substituting into

(22 5

Allow partial correct evaluation

Allow 243 =+/12
Allow 2+/3=3.4(641...) for this mark only

(x= )M+ or

x—x/_z(_)\/_60r x—\/gz(ir)4

M1 dep on M1 for a simplification of their
b* —4ac in a complete expression

Working required

A1 dep on a fully correct substitution with no
sign errors in M1 OR clear recovery in second
Ml

oe eg i4+\/§0r \/§+4 and \/5—4 oe
Allowa=3and b=4




(b)

\/E ><\/§_2 or @ x_\/§+2 0
B+2 -2 B+2 542

Fi(B-2) (m(E-2)
1 T 5.4

T

M1 for rationalising the denominator by
multiplying numerator and denominator by

J5-2 or —/5+2
NB /20 may be written as 2+/5 and

denominator may be 4 terms which need to be
all correct

€

g
V2045220 255-2x25
V554205254 55+245-25-2x%2

T

M1 for expanding numerator and denominator
(may be 4 terms which need to be all correct)
Accept 1 in the denominator without working

This M1 implies the first M1

JI00-2420  10-2420  10-2420  10-445

mor s 4 or " or s 4 or NB

10_4\/5 £2X£:§ =10—4\/§ scores M1M1
—or 10-2420

Working required 10—+/80 Aldep on M2

Allow ¢ =10 and d = 80

SCBI for 10—+/80 gained with no method
marks awarded

SCB2 for 10—+/80 gained if you would
award 15 M1 but not 2" M1 (total 2 marks)

Total 6 marks




17

4><(m):—1 o€ or

M1 for finding the gradient of L
May be embedded in an equation

(m=)——oe
" 1" n n n 1 n 19 Ml
y="-="x+—o0eor 0="-=-"x+—o¢cor "—"x=—o¢
4 4 2
or for finding the equation of L
19 " 1" 19 " 1” or . .
Y = "2 (X—O)oe or y—7 = o X oe or for finding the x value of point B
19 1
(O_EJ:"_Z”(X_O) oe or (x =) 38 or (38, 0) or
1 19
y="—-="x+cand c= 5 oe
1 19 M1

—X—X"38" oe

Working required

180.5

Al dep on M1 oe eg %
Accept 181 (dep on M1)

NB Some students might get the correct answer for the
area of 180.5 by getting m= +0.25 and from B = (-38,0).
These cases score ZERO marks.

Total 4 marks




18

100 — 0.5 or 99.5

or

100 + 0.5 or 100.5

or

1.68 —0.005 or 1.675
or

1.68 +0.005 or 1.685
or

0.5-0.050r 0.45

or

0.5+ 0.050r 0.55

B2 for all 6 correct
(B1 for 3 or 4 or 5 correct)

Allow 100.49 or 100.49 for 100.5
Allow 1.6849 or 1.6849 for 1.685
Allow 0.549 or 0.549 for 0.55

The value of each bound may be embedded in

<f-

100.5

(VUB :) 2(@) — 045 or

o _)2( 100+0.5
UB — T o N nne

1.68-0.005

j—(o.s-o.os)

M1 for correct substitution into the UB
(=119.55)

S
Vg = 2(?j —U where

100 <5 <100.5
1.675<¢<1.68
045<u<0.5

99.5

(VLB :) 2(@]—055 or

M1 for correct substitution into the LB
(=117.55...)

S
(v =) 2(—1 1620_0'5 j—(o.5+o.05) i = 2( tj v where
.68+0.005 99.5 <5 <100
1.68<1<1.685
0.5<u<0.55
Working required 120 Al dep on M2

120 and correct upper bound (119.55) and
correct lower bound (117.55...) seen

Total 5 marks




19

(PN? =)12° +5° (=169) oc or

(PN =)v12° +5° (= J169 = 13)06 or
(

(

PM” =)12° +57 +97 (= 250) oc or

PM =)\12°+5° +97 (=250 = 51/10 =15.8(113...) ) oc

(where N is the midpoint of OR)

Ml

tan(MPN ) = 9 oe or

”13"

sin(MPN ) = TSR oe or

cos(MPN) = T3 g';'" oe or

) sin 90

sm(MPN)= "15.8"X906 or
"13"4"15.8"-9?

cos(MPN )=

( ) 2)("13")("15.8" Oe

M1 for a correct trigonometrical statement for
angle MPN with sin or cos or tan as the
subject

Allow any letter in place of MPN

Correct answer scores full marks (unless from obvious
incorrect working)

34.7

Al allow 34.4 —34.8

Total 3 marks




20

53x-5)—3(4x—7) 5(3x—5)—=3(4x~7)

(4x-T)3x=5) O 12%% —21x—20x +35

53x-5)-3(4x-17)

Gx-T(3x-5 %

53x-5) 3(4x-T7)
@x-T)(3x-5) (4x-T)Gx-5) O
15x—25-12x+21 3x—4

4x—7)3x=5) O (4x-T)3x-5)

o€ or

M1 for expression written correctly over a
suitable common denominator

NB Brackets in the denominator may be
expanded

(3x—5)(2x+1) oe and
(3x—4)(3x+4)0¢e

M1 indep for correct factorisation of both
quadratics

NB factors must be in the form (ax + b)
where a and b are integers

-4 (r-5)2r+D)
(4x-T)3x—5) (Gx-4)(Bx+4)

or
3x—4 (2x+1)
X oe
(4x-7) (Bx-4)(3x+4)
or
1 (Bx=5)2x+1)
X oe

(4x-7)3x-5) (Bx+4)

M1 for a correct expression where the
second fraction has been inverted

NB may be partially simplified

Working required

2x+1

(4x-T)3x+4)

2x+1
12x* —5x-28

ISW for incorrect denominator expansion

Al dep M2 oe

Total 4 marks




21

eg

For frequency density method

(0.8 x5)(=4), (1.8 x10) (=18), (2.8 x5) (=14), (1 x6) (=06)
or

42

OR

For number of squares method to find the number of rows

(8 x5) (=40), (18 x 10) (= 180), (28 x 5) (= 140), (10 x 6) (= 60)
or

420

OR

For number of rows in an interval eg 5

(1x8)(=8), (2x18)(=36), (1x28)(=28), (12x1)(=12)
or

M1 for finding the area of at least 3 given
bars

or

number of squares for at least 3 given bars
or

number of rows for at least 3 given bars

NB These 3 methods are not exhaustive

84

eg ML for a correct method to find the correct
(FD =) “42” =12 (=3.5) FD (= 3.5) or the correct number of rows
OR (= 35) for the interval 22 — 34

(rows =) “420” + 12 (= 35)

OR NB can be implied by correct height of bar
(FD =) “420” + 120 (= 3.5)

OR 42 or 420 or 84 must come from a correct
(rows =) “84” + 2.4 (= 35) method to find the sum of 4 correct products
OR

(FD =) “84” = (12 x 2) (= 3.5)

Correct answer scores full marks (unless from obvious incorrect
working)

Correct
bar

Al for a correct bar drawn at 3.5
Allow *half square tolerance

Total 3 marks




22 12 x—-12 x—12 12 M1 for a correct expression for P(P,Y) or P(Y,P)
—x oe or X oe
x x-1 X x—1
12 x-12) 18 M1 for a correct equation for
2| —x =— oeor 18
x x-1) 47 P(P,Y) +P(Y,P) = el

12 x-12 x-12 12 18
—X + X =—
x  x-—1 X x—1 47

This M mark implies first M mark

18x> —1146x +13536(= 0) O€ Or
9x? —573x+6768(=0) 0€ O
3x? —191x+2256(=0) o€

M1 dep on M2 simplified to a 3 term quadratic (ax* +
bx + ¢ (= 0) in any form) with at least 2 coefficients
(a or b or c) are correct

(Bx—47)(x—48)(=0)oe

or
(x_)——191i\/(—191)2—(4><3><2256)
- 2x3
or
2 2
3 (x_ﬂ] _(@j +2256(=0) oc
6 6
or

2 2
x+—191 B -191 +2256(:0)
2x3 2x3 3

Mft dep on first M1 for solving their 3-term
quadratic equation using any method — if factorising,
allow brackets which expand to give 2 out of the 3
terms correct. If using the formula or completing the
square allow one sign error and some simplification
as far as

191+./36 481-27 072

(x =) . or
2
3()(_&) 9409
6 12

Award this mark for answers of

48 and 4?7 dep on M3

Working required

48

Al cao dep on first 3 M marks

Do not award if non-integer solution also given.

Total 5 marks




WITH REPLACEMENT

22 12 x-12 x—12 12 MO
—x oe or X — 0€
X X X X
12 x-12 18 M1 for a correct equation for
2] —x =— oeor 18
X X 47 P(PaY) + P(Y>P) = E
Ltz x-12 2 18, This M mark DOES NOT imply the first M
X X X x 47

mark

18x* —1128x+13536(=0)0¢€ or
9x*> —564x+6768(=0)0€ Or
3x? —188x+2256(=0) 0¢

M1 dep on previous M1 simplified to a 3 term
quadratic (ax? + bx + ¢ (= 0) in any form) with
at least 2 coefficients (a or b or ¢) are correct

(x5) ——188+/(—188)> — (4x 3x 2256)
B 2x3
or

3{@—%)2 —(%T} 2256(=0)oe

or
188+4+4/517

X=
(x-) 2221
or
2 2
[x+—188j _(—188) +2256(:0)
2x3 2x%x3 3
or

(x =) 46(.491756) and 16(.174910)

M{1{t dep on second M1 for solving their 3-
term quadratic equation using any method — if
factorising, allow brackets which expand to
give 2 out of the 3 terms correct. If using the
formula or completing the square allow one
sign error and some simplification as far as

188+,/35344-27 072

(x=) . or
3(x-%jz-¥(= 0)

Award this mark for both values of x
dep on M2

Working required

A0




23

7Z'><(4r)2><£06 or 7Z'Xl67‘2><£06 or
360 360

, 50 , 50 TXP TXR
TXr X——0€0r X R°x——0¢€or oe or
360 36 7.2

RY 50 R 50
T X| — X——O0€C 0OI t x —x ——0¢€
4) " 36 16

M1 for finding an expression for the area of
the sector OAB or OPQ

Allow any letter for the radius eg OA4 or OP
Condone missing brackets for this mark only
0OA=0B=rand OP=0Q =R

Allow —2 = 0.138(888...)
360

, 50 , 50 243 M1 for setting up a correct equation in one
TX(4r) X———7 X1r" X——=——7m 0€ Or .
360 360 16 variable
2
7Z'><R2X£—7Z'X R Xﬁz&ﬂ' 243
360 4 360 16 Allow Eﬂ'=47.7(129...)
27 54 Al for finding 7 or R

(r =)E(= 2.7)oeor (R =)?

(4B :)2><7rx"2.7"><% (%;;:2.35(619...)] oe or

(PO=)2x7mx4x"2.7" x%(= 37 =9.42(477...)) oe or

(AB :)2><7z>< "10.8" x% (:%ﬂ' = 2.35(619...)} o€ or
50

(PO =)2x7x"10.8" x%(: 37=9.42(477...)) oe

M1ft dep on M2 for finding arc length of 4B or
PQ
Accept

2><7r><5><"2.7"><ﬂ 21—57z=11.7(809...)
360 4

2X T X% 10.8 ><ﬂ 21—571:11.7(809...)
4 360 4

%7[+37r+(3><2.7)+(3><2.7)oeor

%ﬂ+37z+(%x3j+(10.8—2.7)0e

M1 dep on correct » or correct R and for a
complete correct method to find the perimeter
or an answer of 27.9(809...)

Perimeter = 8.1 + 8.1 + 9.4(2..) + 2.35..=27.9
Perimeter=8.1+8.1+11.7... =27.9

Working required

15
4

81
5

Al dep on M2 oe eg 3.757 +16.2

Total 6 marks




23

MISREAD

Using
3
16

7 x(4r)’ (20 oe or 7 x16r> xS—Ooe or
360 360

ﬁxrzx%oe or EXRZXﬂOC or

M1 for finding an expression for the area of the
sector OAB or OPQ

Allow any letter for the radius eg OA4 or OP
Condone missing brackets for this mark only
OA=0B=rand OP=0Q=R

Allow —2 = 0.138(888...)
360

2x(ary x 22 g 50 _ 243 06 ML for setting up a correct equation in one variable
360 16
50 RY 50 243 Allow 22 7= 47 7(129
7Z'XR2X——7Z'X(—J U 2 ow T: 7=47.7(129...)
360 4 360 16
(r=)1.52(331...)0c Or (R =)6.09(324...)0¢ A0
50 MIft dep on M2 for finding arc length of AB or PQ

AB=)2 "1.52"x—— (=1.32(645...
( )2x 7% X36O ( ( )) oe or

(PO=)2x7zx4x"1.52" x%(: 5.30(580...)) oe or
(AB =)2x 7 x 16.097 x% (=1.32(863...)) oe or
50

PO =)2x7x"6.09"x—(=5.31(452...
(PO =)2x7x"6.09 x360( 5.31(452...)) oe

Accept

50
2 5x"1.52"x—— (6.64(669...
X 7T X 5% X360 ( ( ))

"6.09" 50

2 5 —(=6.64(6609...
X 7T X 5 X360( ( ))

1.32+5.31+(3x1.52)+(3x1.52)0€ or

1.32+5.31+(6%9x3j+(6.09—1.52)0e

MI dep on use of 1.52.. or 6.09.. and for a complete
correct method to find the perimeter or an answer
of awrt 15.8

Perimeter =4.57 +4.57 +1.32.. +5.31.. = 15.8
Perimeter =4.57 + 4.57 + 6.64.. = 15.8

Working required

A0




24 3 (x 3 5)2 M1 for a start to completing the square
...... or
or correct substitution into
2
_ _ b
3[(}6 5) ...... } a(x+2—j+.... from the formula
or 4 ,
2 2 (b
3| x+ 30 a(x+ij —g+c
2x-3 2a 4a
3 [ ( ~ 5)2 ~ 52} M1 for correctly completing the square but
X=) 79 e or terms do not need to be simplified and 22 may
or or may not be present
2 2 2 or
-3 [(x =3 ) = s } or =3 [(x -5 ) =25 } correct simplification of the first two parts of
b Y _(b)
ot ) 5 a(x+—j ———(+c)
30 (30) 2a 4a
x J—
2x -3 4x -3
or
“3(x=5) +75......
Correct answer scores full marks (unless from obvious 97 -3(x—5)° Al oeeg —3(x—5)"+97
incorrect working)
Total 3 marks
ALT | Two of 2bc=30 ora—bc* =22 orb=3 Ml
2x3xc=300rc=5 M1
Correct answer scores full marks (unless from obvious 97 —3(x—5) Al oeeg —3(x—5)*+97

incorrect working)

Total 3 marks




