International GCSE Maths

Apart from Questions 3b, 13, 17 and 18 (where the mark scheme states otherwise), the correct answer, unless clearly obtained by an incorrect

method, should be taken to imply a correct method.

Q Working Answer Mark Notes
1 (@ | 1-(0.24 +0.16 + 0.38) oe 2 M1
0.22 Aloe
(b) | 0.24 +0.16 (= 0.4) oe 2 M1
0.4 Aloe
Total 4 marks




@ 720 + 12 (= 60) or 78 x 12 (= 936) 4 M1

78— 60’ (= 18) 'X'x720=936 M1

or ‘936’ — 720 (= 216) =)

or 720(1+ —8 ='036'
10

or ('x'=) 936 (=1.3)0e
720

18 100or 220 <100 '1.3'%100-100 oe M1 complete method to find P
60 720 or (1.3-1)x100

30 Alignore extra% sign if given by
candidate.

(b) 0.18 x 1600 (= 288) oe 3 M1if 1600 x 18% M2 for 1.5 x
or 0.82 x 1600 + 800 (= 2112) seen, must have further | 12.5 (= 18.75)
processing of the 18% | or

or the value (288) 18+15(=12)
given.

0.125 x (1600 + 800) (= 300) oe M1
or (1600 + 800) x 0.875 (= 2100)

Coupon B A1 for Coupon B and
and correct 288 and 300 or
figures seen 18.75(%) and 18(%) or
12(%) and 12.5(%) or
2112 and 2100

Total 7 marks




@ 4y>12-5 MlAIIowy:Zoeor y>—Zory<Z
4 4 4
y> Z Aloe
4
(b) 12x-10 M1 for removal of fraction and
or 2(6x—5)=4x-7 multiplying out LHS
or or rearranging to remove the fraction
6Xx—5= 4 X ! oe o
T > B 5 separating fraction (RHS) in an equation
12x — 4x=-7+ 10 oe M1 ft (dep on 4 terms) for termsin x on
or one side of equation and number terms on
6x-4x:_7+5 oe the other
2 2
3 Al (dep M1) oe
8

Total 5marks




360 + 8 (=45) or 360+ 5 (= 72) or
180 - (360 + 8) (= 135) ceor
180 — (360 + 5) (= 108) oe

M1 finding interior or exterior angle of
octagon or pentagon

Angles may be seen on diagram — but
must be obtuse if interior and acute if
exterior.

“72° —‘45° (=27) or
‘135" - 108’ (= 27)

M1 (dep 1st M1) using a pair of interior
or pair of exterior anglesto find angle
IBC

Angle may be seen on diagram.

180-'27 (= 76.5) M1
2
76.5 Al
Total 4 marks
7200 x 0.025 (= 180) M1 M2 for
or 7200 x 1.025 (= 7380) oe 7200 x (1.025)°
or 7200 x 1.075 (= 7740) oe
or 7200 x 0.075 (= 540) oe
(7200 + <180”) x 0.025 (= 184.5) M1 NB year end
and values are
(7200 + ©180” + ©184.5”) x 0.025 (= 189.1125) 7380 and
and 7564.5(0)
7200 + “180° + <184.5> + <189.1..." (= 7753.6125) 7753.6125
7754 Al answer inrange 7753 — 7754

Total 3 marks




(@ 1 1 [B1
(b) 6 1 |B1
(© 206 + m—214=-3 oe 2 M1 alow 72%6+m-214 — 7-30e (musgt bein
or 73 x 7% or 771 0e theform 7 =7 wherex andy are
77% 7% COITECt EeXpressions)
5 A1l accept 7°
Total 4 marks




@

y=-3x+5
oe

B2 fully correct equationegy=-3x+5
ory—5=-3(x-0)

If not B2 then B1 for
y=-3x+awitha#5
or
y=bx+5(b+#0,-3)or
(L=)-3x+5

(b)

Lines (solid or dashed) x =6 and y = 2 drawn

Bl Thelinesx=6andy = 2 should
extend far enough to intersect with each
other.

Line (solid or dashed) y = x + 1 drawn

B1 The line should extend from at least
x=1tox =6 or far enough to intersect
with their horizontal and vertical lines.

Region R shown (shaded or not shaded)

Correct region
identified

B1 dep on B2

Total 5 marks




22 x 260 (= 5720) or 3 M1
50 x 218 (= 10 900)
'10900' —'5720° ( 5180\1 M1
28 =28
\ )
185 Al
Total 3 marks
24 e 24 5 | M1for correct M2 for use of tan and Pythagorasto
c0s30 = or sin'60" = (AC) trig ratio obtain AC
sin'60'  sin90 involving AC (AB =) 24tan30(=13.856...)
24 (AC) and ___
o Z - 16 F=271.712.yor M 1for acomect | V'13.856...7+ 247 (= 27.712...)
030 o trig ratio for AC
“ 16 B If not M2, then M1 for use of tan and
(AC=) SE0" (=168=27.712...) Pythagoras to obtain AC?
: AB =) 24tan30 (=13.856...
nr (AC —\M (and ) ( )
sSin'60’

'13.856...2+ 247 (= 768)

T
Tx2x7wx3(=3r=9.424...)
2

M1

forusing 7 x2x3or 27 x3

27.712...° +9.424..° — 2x3

M1 for acomplete method to find the length AFEDC

31

A1 accept answers in range from 31 to 31.15

Total 5 marks




10 (4.2 x 10™) + (8.7 x 10°) (=4827.58...)0r M1
(3.7 x 10°) + (6.3 x 10°) (= 5873.01...)
or 42 000 000 000 + 8 700 000 (= 4827.58...)
or 3 700 000 000 + 630 000 (= 5873.01...)
‘5873.01..." —*4827.58... (= 1045.42...) M1 dep on M1

42000000000 3700000000 __
8700000 630000

1045

Al Answer in range 1045 — 1045.5
or 1.045 x 10°to 1.0455 x 10°

Total 3 marks




11

(@

0.5

12

15

12

Correct table

B2 for all 4 correct values oe (ie éor E)
5 2

(B1for 2 or 3 correct values)

(b)

INEEMES 2=y e

il

Correct graph
7 pointsjoined by a
smooth curve.

M1ft (dep B1in (@) for 6 or 7 points
plotted correctly using their values
(within the circles on overlay).

May beimplied by curve passing through
correct point.

A1ft only allow one incorrect value from
thetablein (@), and for acurvethat is
decreasing throughout for x=0.5tox = 6.

Ignore graph to theright of (6, 1) and to
the left of (0.5, 12)

Total 4 marks




12

30.7/-6.2 244

M1 for suitable trig expression for their choice

tan'x' = or tan'x'= : .
244 30.7-6.2 of variable x to represent either of the (non
right-angle) angles in the triangle.
«/ 2447 +'2452 (= /60136.25 = 245.2. ) and
'24.5'
sin'x'= or cosx'=
\ / 60136.25' \ 60136.25'
tan—l[ 249 \ or 90— tan—l\ can M1 using asuitable trig expression to find the
244" 245" angle of depression.
L") =)
or or for using Pythagoras to find hypotenuse and
asuitable trig expression to find the angle of
2442 12452 (= J60136.25 = 245.2...) depression.
and
_1 '24.5'

kfmﬁs)o \Jﬁmﬁ)

|2 ' 12 2
or costf '245.2..%+'24.52- 244 |

\ )

5.7

A1l answersin therange 5.65 to 5.75

SC B2 for 84.3 (or in the range 84.25 to 84.35)
or 264.3 (or in the range 264.25 to 264.35)
given as answer.

Total 3marks




13

Bra-(Ba)coms | @oolan =g b
an
Vordr(Vo-4) (-2/8-49) | (JB1 a2 (547

M1 for correct substitutions into expression for

a+band a-b

or expand the expression to get a?> —b?and

substitute into this expression.

('8')('2\/5')or J2048 or 1688 or 32 b or 8 B2 or

8\3x 4 oe

M1 (dep M1)

A1 (dep both M marks)

Total 3marks




14 (8 48 1 | Blalow47-49
Accept iwheren Isin therange 47 — 49

110
(b) 46 1 | Blalow455-46.5
(c) | 40and 56 2 | M1for both values. LQ of 40 — 41 and UQ in the range 56 — 58.

or for use of 15 and 45 (eg indicated by marks on horizontal axis
that correspond to 15 and 45 on the vertical axis.)

or for use of 15.25 and 45.75 (eg indicated by marks on
horizontal axis that correspond to 15.25 and 45.75 on the vertical

axis.
16to 18 A1l accept 16 to 18
(d) Yesand 1 | BiftdeponM1lin(c) but ft their reading of the horizontal axis.
correct reason For stating yes and the QR for the Algebratest is greater than
IQR for the Geometry test oe

If using value in (¢) less than 9, only accept ‘no’ and IQR for the
Algebratest isless than the IQR for the Geometry test oe.

(€ |60-°50"(=10) 3 | M1 may beseen embedded as (=5 oe

60 6
(eg reading of 50 from graph stated or indicated by marks on
vertical axisthat correspond to 64 on the horizontal axis).
Allow 60— ‘50’ -1 (=9) oe

Ev 10-1 M1 for use of n_x riwith any integer n such that 2<n<59
60 59 60 59
3 Al oe (a%cept 0.025 or better) 9 8
118 Allow __ (=0.02 or better) if using _x __
295 60 59

Total 8 marks




M1 for multiplying by the denominator

15 n’t® = 4d +t° =1
Fa or for dividing the RHS by t
3 (n2 _1) _4d oe 2 —1= 4d M1 for isolating terms in t® and factorising the correct expression
2 of the equation g
or for isolating the 4_3 term
t
4d 4d M1 for making t° the subject

= [ 4d \ﬁ
Aloeeg.tzsf(—zj ort=L .
1-n n—lJ
SCB2fort=
\ ’r1

Total 4 marks




16 1 e alternative M1 correct substitution into the
> x 45x36xan'C" (= 405) 2x 405 23405 _ 55 0 2>< 405 2405 _1g) sine area formula, with their
36 45 choice of symbol to represent C.
or work out the perpendicular
height with BC or CD asthe
base.
. [ 4USXZ]
Snc' = . (rc'=30) oe 45 22557 (=1518.75 = 38.97) M1 correct rearrangement to
L 5x 36 make sin C the subject

or V362 —18? (z@ - 31.17)

or use Pythagoras with their
found perpendicular height.

(BD =),/ 45° +36° — 2x 45x36xC0S 30"

(=J 3321 3240 xC0830" )

(:J 515.077... = 22.695...)

J(38.97-367 + 2257 (= /515.077...)
ory/ (453117 +18? (= V/515.077...)

M1 (dep on 1st M1, ft 30) correct
expression for BD ft their C
(must be less than 90°).

or use Pythagorasto find an
expression for BD.

cos' ABD' — ( '22.695..2+19% — 287 \ M1 for acomplete method to
K—ZY“ZZ?GQSTYIQ—) find angle ABD
leading to ‘ABD’ =
or
1f 282 4197 —'22.695...2
(BAD =) cos
2% 28x19
(=53.7...)and 537
sn'ABD'= "> 08
'22.695...
leading to ‘ABD’ =

83.9

A1 accept 83.85 - 83.9

Total 5 marks




17

Linedrawn at (2, 1) with apositive gradient
that does not intersect the curve at any other
point.

M1 for atangent drawn at X = 2

M1 (dep M1) for a correct method to work out the
gradient of the tangent.

15t03

Alfor15t0o3
accept answersintherange 1.5-3solongasa
tangent at X = 2 has been drawn.

Total 3marks




18 3y? 4+ 7y+16=(2y-1)° —(2y-1)

(x+1) [ x+1) ,
3§ ) *7| 8= x

M1 substitution of linear equation into
quadratic.

E.g. y*-13y-14(=0) oe

E.g. X* —24x—81(=0) oe

A1 (dep on M1) writing the correct
guadratic expression in form
ax?+bx+c(=0)

2 —
y> -13y =14 X* —24x =81 dlow ax? +bx=c
E.Q. E.Q. M1 (dep on M1) for thefirst stageto
(y-14)(y+1) (=0 x+3)(x—27) (=0) solve their 3-term quadratic equation
or or (allow one sign error and some
~(-13)+ [13)" - 4x1x-14 ~(-24)+[(-24)" - 4x1x 81 simplification — allow asfar as
(y=) 5 (x=) 5 13+ f69+56 24+ \576+324
or or 2 2
(13 [(13Y [ 24Y (24Y [ 24Y
—— || —| =14 —— -| —| =81 or X——1] —2250€e
Y72 g e T2 ) e )
(x =) 2x'14'-1 and 2x'-1'-1 =) 2741 -3+ M1 (dep on previous M 1)
y 2 2 may be implied by values of y or x that
are consistent with a correct substitution.
(27, 14) A1 for both solutions dep on M2
and Must be paired correctly.
(=3, 1) acceptx=27,y=14 andx=-3,y=-1

Total 5 marks




19

(AC =) V8 +182 (=V/388 = 267 =19.697...) or
(CE =) V82 +18? +12% (=532 = 2033 = 23.065... ) 0e

M1

eg tan ECA:[ e yor
Wl
sin ECA:( 12 )or

cosECA:>'\}388J< or
\ 3

SNECA= Sn90x12 or
532!

cosECA:(('vggBﬂ)er(' B3Z)’ _122\| oe
K ZX \/ooo X \/304 )

M1 for a correct trig statement with ECA
as the only unknown.

NB alow use ‘X’ or other variablein place
of ECA.

314

Aladlow 31.3-315

Total 3 marks




20 yzk_or ky = 1_or Alternative M1 o
Ix Jx Constant of proportionality must
3 K be a symbol such askor por cor
X=pT or y= or n
pT® k#1,p#1landc#1andn# 1
¢ y’T3 =noe

y= oe =

JT

Cc=8x \é53 (=1000) 0e

n =82 x 25% (= 1000000) oe

M1 dep M1 for rearranging for c
or nwith (y=) 8and (T =) 25
substituted correctly into their
equation

|1 [] 1 1 2 1 1 . .
g7 10007 g e (1000 [ s 1000200 o0 M1 for substitution ofyarjlia
= L 7 J 27 colrrect rearrangement for T2 or
. 1
7 _ 11000 ('1000") TzorT.

\/T_S andTZ:L7J oe

1
Aloeeg 11 _or 11.1 or
9
11.111(...)

Total 4 marks




21

X2 + 27X 3X+ 1_>< Arx? =8lroeor
2

9x? = 8loe .
or 27Xx3x+ _x4rx? =81z oeor 8x% =81

M1 for setting up an equation (in asingle variable ie
x or r) for the total surface area of the shape or for
the curved surface area.

2
()2 -9
1

M1 solving their equation in the form kxz = 817
(wherek follows correctly from their surface areq)
to find x

i
Tx'32x3x'3'+ “x_ 7'3%0e
2 3
(=8lr+ 187 =997 =311.(017...))

M1 (indep) for substituting their value of x to find
the volume of the shape.

997 or 311.(017...) Al
840 (=27...)0e M1 (dep on the 3rd M) for using the formula for
‘311 density

aluminium

A1 for auminium and correct working leading to
2.7

Total 6 marks




22

(gradient AB ) = _#o Db ]|oe
p——lSS p+1 p+1bj\

or (gradient BC )q ( a+>_ar | oe
g=1 &+ v

or (gradient AC :)_—q oe
p-8
or

J(P==1)° +(10--5)’ or (p—-1)° +(10--5) or
J(8--1) +(q--5)" or (8--1)*+(q--5)° or

J(8=p) +(a-10) or (8- p)’ +(q—10)"0e

M1 for finding the gradient of AB or BC
or AC

This may be seen embedded in
mxmp=-1

or

for finding the length of AB or BC or
AC (or AB? etc)

. o q+5,:_1 or' P _ ‘or 9p+15q = 84 0e M2 for two out of the three of:
p-+1 9 p+1 q+5 e usingm xm=-1

, 0=q, Eor 6p—70=—220e o usingthggradientofACtoform
0—8 - an equation.

e (p—-1)°+(10--5)"+(8--1)*+(q—-5)° = (8- p)* +(q-10)’

or 18p+30q=-168
Alternativefor the second point

6 6
e _p+10=-8x——+qoe
7 7

e using Pythagoras theorem

If not M2, then M1 for one of the
eguations.

Alternative for the second point
obtaining this equation by using

y = mx+ cwith coordinates of A and C
separately, and then eliminating c)




Elimination

E.g. 54p + 90q = —504
54p— 639 =—-198
With subtraction

or 153g=-306

or 63p + 1059 = —588

90p — 1059 =330

With the operation of addition
or 153p=-918

Substitution

E.g.

6(—_84_15(1}: 22 or

6p—7(9_84_9p\ _ 20
( —22L+ 79 > J

9L J+15q =-84o0r

6
op+15 P2 _ g

7

M1 (dep M3) for correct method to
eliminate one variable — multiplying
one or both equations so the coefficient
of x or y isthe same in both, with the
correct operation to eliminate one
variable (condone one arithmetic error)

or
isolating p or g in one equation and

substituting into the other (condone one
arithmetic error).

Alforp=—6and q=-2
Must be clearly identified

Total 5 marks
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X2 —12x+ 25

M1 for substituting g(x) into f(x)

(Xx—6)°2—6%(+25) or (x—6)>—11
or

X2 —12x+(25-y) =0 0e or
y?-12y+(25-x) =0 oe

M1 ft (dep on M1) for acorrect first step in order
to complete the square. Allow y in place of x.

or

Correctly setting up an equation =0

(x—6)>=y+1lor (y—6)2=x+11

or

12+ f(44-2(25-)
p— 0
2

or X= 6J_rw/il+ y

X e

M1 ft (dep on M2) for a correct rearrangement for
their completed the square quadratic

or

correctly substituting into the quadratic formula
(allow just + or just — instead of +)

Allow same equations with x and y swapped

6 —\/il+ X

A1l oemust beinterms of x and have minus only
before the square root.

Total 4 marks




