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‘works with volume eg 240000

uses conversion 1 litre = 1000 cm®
uses 8000 eg vol = 8000 (=30)
uses “30” eg “30” x 2.50

for explanation and 75 stated

‘begins working back eg 70+2.50
(=28)

uses conversion 1 litre = 1000 cm®
uses 8000 eg “28” 8000 (=224000)
works with vol. eg 240000

for explanation with 240000 and
224000
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For length scale factor eg [~ or 120 : 405
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[J;) %405 or 2*: 3° (from 120 : 405)
Al 120 from correct arithmetic or

conclusion relating 2° : 3* with 2*: 3
with correct working
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translate into algebra for rectangle: dx+4x+3x+4+3x+4 (=14x+8) or
for trapezium: Sx+Sx+x-3+7x-3 (=18x-6)

equating: eg 18x-6=14x+8 (4x=14)
solving for x: x=14/4 =35 oe
process to find area: “3.5” x 3+4 () or 35" x 4 ft.
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Let X be centre of base, M be midpoint of AB
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process to find VX or VA

process to find height of sloping face or angle of sloping
face.

process to find surface area of one triangular face.

For 1300 - 1302
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‘Has enough
(with evidence)

MI for splitting the shape (or showing recognition of the “absent™
triangles) and using a method Lo find the area of one shape

MI for a complete method to find the total area, (= 9 )

M1 (dep on M1) for a method to find the number of packs required
from their total area, eg. "9" +2 = 4.5 rounded up to 5

M1 for a method to find 75% of 24.80 or 75% of the cost of teir
total number of packs, eg. 24.80 X "5" x 2= (= 93) or 24.80 X =

8.6)
Cl for a conclusion supported by fully correct answers, eg. showing
9 (m’), 5 (packs) and 93 or 7 (from 100 - 93)

OR

M1 for method to find 75% of £24.80, eg. 24.80 X 7= (= 18.6)

M1 for method to find total number of packs Mary can buy,

g 100+ "18.60" = 5.3.... truncated to 5 or 10 (m’)

M1 for finding area of one relevant shape or showing how one pack
(2 m’) can fit in the diagram

M1 (dep on previous M) for complete method to show that 5 packs
can cover the floor

Cl for a conclusion supported by fully correct answers, showing the
capacity (10) greater than total area (9)
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Ml!of%x7x5x 400r%x7x5xsm(lmr40)

MI (dep M1) for doubling the area of the triangle
Al for224-225
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MI for complete method to find height of parallelogram, eg 5 sind0°
MI (dep MI) for complete method to find the area of the

parallclogram, cg 7 * Ssind0°
Al for224-225
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eg 15 %8 (=120) or 15 x 11 (=165)

MI (dep) for subtracting from/by given area,
eg (138 - *120”) (=18) or *165” ~ 138 (=27)

MI for final step from complete method shown,
eg15-"18"30r 27" <3

Al cao

OR
MI for a correct expression for the area of one rectangle,
eg(8+3) % (I5-x) or 8 xx
MI (dep) for a correct equation
eg(8+3) (15-x)+8xx=138
MI for correct method to isolate x, eg 3x =27
Al cao
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Mifor 2w & s 0e 1339 1342)
203
leof%x;rxdlx 10 0¢ (= 167.4 - 167.7)

Al for 301 -302 (or 967 w?ﬂ)
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M for L L
sin100 sinD
Mi forsin D= 20190 (46575 ) arn=s3.68...

MI for angle DCA= 180 — 100 - “D" (=26.317..)

MI for area of ABCD =2 x ¥ x 11 x 9 x sin“26.317"
Al for438-43.9
OR
Mifor—L - 0o
sinl00 sinD

Mi forsin = 25100

(<0.80575...) or D=53.68...

MI for (height=) 9 < sin (180 ~ 100 — “D") or height = 3.990....
MI for area of ABCD = (2 %) x 11 x “height”
Al for 43.8-43.9

OR
MI for 112 =4D% + 9 — 2xAD*9%cos100

MI for AD = 18¢0s100+(18cos 100" —4(1)(—40)

ED)

18003100+ TOTGTB) (=

20

MI for AD .95195(...))

MI for area of ABCD =2 % % %4.95195” % 9 x sinl00

Al for438-43.9
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Al for 120
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3 | Mlfor1.5%60r 1.5 x1.5
MI for adding area of § or 6 faces provided at least 3 are the
correct area

Al cao

NB: anything that leads to a volume calculation 0 marks.
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T

PT+10=3PT
2PT=10

M1 for a fully correct method for area of QRST
Al cao

MI for a correct scale factor or ratio using two corresponding sides
from two similar triangles or two sides within the same triangle
(may be seen within an equation)

iz i3
eg Jocord: 12 0e or Sror For S5 ete

MI for a correct equation with PT or PS as the only variable or
complete correct method using scale factor

Al cao
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3

8250

BI for 15¢m as diameter or 7.5 cm as radius of smaller cone
(may be marked on diagram or used in a formula)

M1 for a numerical expression for the volume of one cone
g gxnx 15% % 40 (=9424..) nr;xnx75‘x20(:ll7l’(,)
Ml ford « x 15740 0e = $x x 1 7.57x 20 08

AL for answer in the range 8240 ~ 8250

OR

Bl for2*
MI for a numerical expression for the volume of the large cone

g gx 7% 15% % 40 (=9424..)
M1 volume of frustrum ==

1 -
x5 xmx15x400e

5
Al for answer in the range 8240 — 8250
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Let O be the centre of the base.

40" = 4B~ OB’ =50
an:%xl() x50

OR
Let M be the midpt of side BC and
et O be the centre of the base.
AMHMC = 10°; AM =75

AQ* =AM~ MO* = 50

an:%xlﬂ’xﬁ

236

M1 correct method to start to find BD or BO using triangle
OBC or triangle BCD (oe)

Eg 0B*+0C*= 10°or BO*=50 or

BO=+50 (=1.07.) or BO= sz or

10°+ 10° = BD or BD* =200 or BD=+/200 (=14.1.)
M1 (dep) correct method to find height of pyramid using
triangle AOB

Eg A0'=10°~'/50* or A0*=50 or
40= 30 (=7.07.)
MI (indep) %xlﬂzx'«/;' (hmm%xm’xlo)
Al 235-23

orR
M1 commeet method to start to find height of a face using
triangle AMC (oc)

Eg AM'+ 5= 10" or AM*=175 or

AM =75 (=8.66..)
M1 (dep) correct method to find height of pyramid using
triangle AOM

Eg A0°="75% -5 or AG° =50 or

40= 50 (=7.07.)
M1 (mdcp)%xlff’x'«/;' (m.m%xm’xm;
Al 235-23
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cont.
MI for sin 45 = io orcosds= =

M1 for h =10 x sin 45 or h =10  cos 45 (=7.07..)
Ml (mdcp)%xllfx'707 ' (hulnnl%xl(fxlm
Al 235-236
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Angle ABO=45"

Angle DAB = 180~ 45— 45

OR

1n ABAD, cos 4 = 110 =V200
2x10x10

OR

In ABOA, cos B~ 'lf:’

Angle BAD = 180 - 45" - 45

OR

sind

4=45
Angle BAD=2 45"

90

M1
Al

OR

Mi
Al

OR

Mi
Al

Angle DAB = 180 — 2 *45"
89.98 - 90

cos Ap < JCH10° —200°
2x10x10
89.98-90
sind= 2
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89.98-90





image27.png
25

MI for sub. into &'h eg. 7 x (2x)” x 9x oe
4

ar’ e

MI for 7x(2x) x9x =

362"

Aloeeg |
3

NB : For both method marks condone missing brackets
around the 2x
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V(6+12)x8

72

MI for 7 x (6 + 12) * 8 or complete method to find the
areaeg 8 x 6+ % x 8 x 126"

or12x 8- x8x“12-6"or 48+ 24 or 96 - 24

Al cao
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M for %mx.xx’m(:aaz(,lz )

MI (dep) for *402” + nx8” or 1927
Al for 603 - 603.23
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18x15)2 +(17x 10) 520 4 | Ml acorrect expression for area of one face
z (A5%10) + (8x10) MI for five arca expressions added (at least three
=60 +60+ 170+ 150 + 80 correct)

Al cao
NB: if volume calculated then no marks

BI (indep) for cm’
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F(b+d)
7a’b
2d

3 B3 forall 3 correct, no exiras
(B2 for 2 or 3 correct and 1 incorrect )
(BI for 1 correct and at most 2 incorrect)
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(@)

(b)

1510
8x1.5

%ox (8 +7a") x5

12

50

Mifor 15 100r 1.5 0 > or 2
23

Al cao
NB : ft from (a) provided ‘DC’ > 8

@ s

M1 for
Atft

or

M1 for (8x 5) + 2(“DC” - 8) x 5
At

or

M1 for 1 x “DC” x 15 - % x 8 x 10
Al ft

or

M1 for 7 x 8 x 10 x “1.52” = % x 8 x 10
Al ft
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(b)

8x 100 x 100 x 100

a*(c+b)

8000000
or 8x 10°
or 8 million

B1 for a” (c + b)

81 for dabc

[-1 for each additional incorrect answer,
up to a minimun of 0]

M1 for sight of 10° oe or 100x100x 100
or 200%200x 200
A1 for 8 000 000 or 8 x 10°
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M1 for 6x8x15 or 720
M1 for {/their720 or 8.96.

M1 for [6 x] (Vrheir720

M3 implied by 80.3[3.. or 481.99...
M2 implied by 8.96.

ie (6 x] (their8.96...)
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144 with correct working

B2 for [AD =] 10, [AB =] 24, [DC =] 12
and [BC =] 10
or M1 for 56 + (5 + 12+ 6 + 5) 0

AND

M2 for h*+ 6= 102 or refto 3,4, 5 or 6,
8, 10 triangle

A for height =8

AND
M1 for ;(I2+24)or better

1£0 scored

SC2 for answer 144 with no working
or

SC1 for height = 8 with no working

“Correct working™ requires evidence of at
least B2 AND M2 AND M1
Could be written on diagram

For M2 FT their BC and % (AB - DC) used
condone h? + 3 = 52 (using ratio values)

FT % (their AB - their DC)

FT their AB, CD and h provided h is not
their AD or 5
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1250 nfww

M4 for [6x7=] 2 x 625

or Ba for final answer 1244 10 1250.05
OrR

M1 for 3xtoe or 625

and

M1 for 3x°= 625 o

625 2503

At forx =] [ or 225 06 or 144 to 14.434 s0i

(14.4 10 14.434 seen implies M1M1A1)
and

M1 for 6 x their x*

1f 0 scored,
SC1 for starting from x* = 25 and final answer 150
or starting from 2x* = 25 and final answer 75

Starting from 3 = 25 oe soi
M1MO for 3¢ = 25

Afor[x=] [Zor®Z oeor288
102,89 soi

(2.88 10 2.89 seen implies.
M1MOA1)
M1 for 6 x their x* soi by 50

Starting from 2x* = 625 oe soi
lliMlIfan)?:ﬁZﬁ

Atfor(x=] [ or2%or 17610
17.7 soi

(17.6 10 17.7 seen implies.
M1iMOA1)

M1 for 6  their x*

(1875 as final answer implies
M1MOATM1A0)

Starting from x* = 625 oe soi
M1MO for x* = 625

A0 (equation has been simplified
and itis a more substantial error)
M1 for 6 x their x*

(3750 as final answer implies
M1MOAOM1A0)
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8.74[...] nfww

M3 for [r =

or

M2 for 7 = 2100 0e
M1 for g (3r) o8

Alternative method using h
M3 for [ j“;j s0i by 26.2(3...]

or
M2 for mh? = 56700 oe

m1 1or§n(§)2h oe

Accept answer of 8.7 after M3
May be done in stages

eg M3 for 3/668.(..)

eg. M2 for 37" = 6300
or %m‘{ar):zlooelc
eg. M1 for mr?

eg. M1 for Zrh®
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857 or 267(.0..]

M2 for 7x5x12+7x5% oe

OR

B1 for 607 or 257 or 188[4...

188.5 or 78[.5..] or 7x5*
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240130 o Sheir 49007 multiple of
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11 or better

24013
10316
14032

M1 for r

i
an

At for r (Earth) = 6365km
or r (Jupiter) = 69890 km
their'69890"

M for

Alternate method:

143x10'
1.08x10%

A1 for 1324[074...]

M1 for 1324
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' 025 | M1 for square rooting their pair of
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240012 | or
M1 for £x5x5xsinds

(i) [85-85.4 5 |Mafor

2A013b | (2 , 5 cos 22.5) or (2 x 5 sin 67.5)°

3A0316
or
M3 for 2 x 5 cos 225 0r 2 x 5sin 67.5 | 9:238.
or
M2 for 5 cos 22.5 or 5sin 67.5 45619,
or
M1 for cos22.5=% or sin67.5=%

5 5
(b) 64:10r1: 2 M1 for making the link to, and using,
2A032 | gnlargement eg {%)2 or 8% soi
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Alternative method 1

200-2x5x5 o6 eg5y+5y+5y+5y

or 20050 or 150 M1 | implied by 37.5 or answer 937.5
or 4x5xy or 20y

4x5xy=200-2x5x5 oe eg 20y = 150

or 4x5xy=200-50

or 4x5xy=150 Midep

or

150+ 4 +5 or 150 +20 or 7.5

187.5 Al | oe

Alternative method 2

200-2x5x5 w |

or 20050 or 150 implied by 37.5 or answer 937.5
150+ 4 x5 or 375x5 Midep | oe

187.5 Al | oe

Additional Guidance

Embedded 7.5 g 4 x 5 x 7.5= 150

MiM1





image44.png
9(b)

Itis smaller than the answer to
part (a)

B1

Additional Guidance
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2(12-x) or 24-2¢ oe
or correct area of small rectangle or large
12(c+2) or 12¢+24 rectangle or unshaded section
o ‘may be seen on diagram
M1
12x 4 2x or 14x
or
20422 4x(12-3)
or 2x+x2+12¢—x2
12(x+2) 12— oe equation
4 eg 3(x+2)=2(12-x)

or Midep | 3x+6=24-2¢
12x + 20 = 6(12 —x) 12(c+2)=8(12x)

12x+24=96 8¢
3x+24=24-6 e equation with brackets expanded and
or terms collected
1ax + 6x =72 Midep | €9 5v=18

12+ 8x= 0624

20x=72
18 3 oe
3 or Sg or 36 Al

‘Additional Guidance

3xr+6 M1
Trial and improvement with x =3.6 chosen MIMIM1AT

Trial and improvement without x = 3.6 chosen MOMOMOAD
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for using volume = mass/density, eg 12500 + 19.3 (condone inconsistent units or incorrect
conversions) may be implied by digits 647...or 648... ]

for answer in range 647 to 648
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or 24 xtheir 15 Midep | oe eg (8 +16) x heir 15

or 0.5 X8 xtheir 15 X6
300 At | sco(ess ase)
‘Alternative method 2
wsc=L o coperoe My | maybeseen on dagram
17 x sintheic (61, 62] Migep | b seen on dagram
or (149, 15.1) o og & x tantheir 619, 62]
83 xtheir[149, 15.1) dep on M2
or 24 xtheir[149,15.1] Midep | oeeg(8+ 16) x their (149, 15.1)
or [3576,3624) o 0.5x8 x ther (149, 15.1] x &
300 At | sco(ess ase)
Alternative method 3
sinA:% or A=([28,281) My | T beseenon dagram
17 x cos thei 28, 26.1] may be seen on diagram

Midep.

or [149,15.1) oc eg 8+ tanthei [28, 28.1)
83 xtheir[149, 15.1) dep on M2
or 24 xtheir[149,15.1] Midep | oeeg(8+ 16) x their (149, 15.1)
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300 At | sco(ess ase)

Alternative method and Additional Guidance continued on the next page.
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MiMo
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3% M1 is for the total area so further work willose the mark.
29 360 seen followed by 360 - 60, answer 300

MIMIMOAD

May use sine fule or cosine rule but must reach AB = ... to award the
second M1in Alt20r 3





image48.png
H
or tnze= 4 or tan (90— 64) =511
P " 0
Tt .
4 % %9 | Cosea
=
" Midep | imples 2
may be seen on dagram
o 82
1
. ™

x5+ 1) xtheirs 2.

z
eg 16 their82...— Lx 4 xtheir82..

o Mideo 2

Lxaxmersz. v11xeira2 deponiz

1065, 106521 A1 | acoopt 107 withworking soon

‘Additional Guidance

3rd M1 is for a total area and may be calculated as.
atrapezium or arectangle + a triangle
or arectangle - a triangle or a riangle + a triangle

8.2... seen scores M2 even if not subsequently used

Further work after 1066 eg 106.6 + 16.4 MIMIMOAO





image49.png
2

e 2 or X3 o8

or 2707 or 3° M1 implied by a correct equation for first A1
or 577
2t s st o6 eg T x2r+ rx 3= 578N
or 512 =578m or 57=578 or P=1156
o 2= s7am 5%z | orzi=zn
or 377 =578 +5%3 or 37 =34.68
or TS
340 Tora? A
5°°%

‘Additional Guidance

41.56 notin a square root or a correct equation

‘Adding the area of a circl (or 2 circes) can score a maximum of
M1ADAD

eg 37+ nP=578m
Adding urtherincorect erms scores MO

M1AOAD

T & scores MIATAT if answer 3.4, otherwise scores 0

Alow 77 for 57 ete throughout

Answer 3.4

M1ATAD

52 x 07 or 377 x U ete

Allow 7 to be replaced by [3.14, 3.142]

Answer 3 s incorrect unless 3.4 seen in working lines





image50.png
oe
h
©c0os 66=——
i 20
Sng0 sn2a
20xsin24 or 8.1... 20 x cos 66
Mide
Pl 2 sin2s
Sinso
[1215, 1221] A1 | with no incorrect working seen
Additional Guidance
150 x 20 x sin 24

MiM1





image51.png
2001

B1





image52.png
4 on®
3@

1
or @R

4 oot = L
37@Y° = 3G
4ad

1
373 79

Midep

Sets up equation

Midep

oe inear equation o ratio

X

w227

MIMIM1AD

[

% x(@Ph = [(9.42h, 9.43h]





image53.png
025730~ 20/(30+ 20) e

or 0.252 x 107 % 50 allow use of 7 as [3.14, 3.142)

(12320, 12340.21) A1 | may be implied

12300 0r 123 x 10°
with no value outside w1
(12320, 12 340.21] seen

‘Additional Guidance
025730 - 2030+ 20) i
12300 Ad(impied)at
12,300 with no incorect working MIATAL
123000 ot to 3 signfican figures

M1 gained followed by answer 12300.0 M1AORO
D0 notallow misreads eg 0.257(30 + 2030 + 20) M0A0RD
Brackets expanded correty and values substiuted [





image54.png
Y64 and Y343
4and7
YB3 5 or (174, 1.758411)

f08,0.19] or 0.56, 0.575]

heir 4% and ther 7
16and49

heir (178, 17544117
or(302,308]

heir (056, 05757 or [031,031)

Midep

e eg 16:490r49: 16

2 | s,

m

‘Additional Guidance

[

[

[

Answer 539 with evidence of rounding to 538 scores AD
gl 176% 3.06=538.56 Answer 530
g2 176 % 3.06 = 539 (may have kept al digits on calculator)

MIM1AD
MIMIAT

[

176+16=11 and 11x49

[

and7

4and 7 (andlor 4% and 7% but uses diferent method ot nvoling 4

M1MoAD





image55.png
13

B1





image2.png
147

Pl
Pl
Pl

Al
Bl

Starts process, eg uses vand x + 7
starts to work with at least 6 correct sides, may be on the diagram or in an expression

(dep on previous P1) gives a correct expression for the perimeter,
egxtx+T4x+T4x+T4xextTxtT+x ]
or adds at least 6 correct sides and equates to 70

for width = 3.5 oe and length = 105 oe

ft (dep P2) for correct area for their x





image56.png
“Ticks No and gives correct reason g1 (volume of) A is 8 times bigger

o eg2 (volume) st =2°
ks No and gives numerica g3 f AanaB are cubes and
Gourter-example for any soid 51

Volume of A= 27
Volume of B = 216
21Bisnot 27 %2

Additional Guidance

Condone &'

as the heightvidih is (also) doubled/diferent
as the lengthivolume is cubed

 volume is P

as the height could be difierent.

. itwould be 3 imes as big

Doubiing the length doesn't double the volume

SRR E]
RN





image57.png
Alternative method 1

! oe
10208 (915 or 1250
3 M8 () -
or [3925,3928)
Lot -
e : w ris radius of small cone
e their 2 x (15-9) or 81 dopon 2nd M1
N Midep
or 25.12,25.14)
e A | Ao 117 or 2
Atornative method 2
L x8 (x) 15 or 1257 oo
N M1
or [3925,3928)
KN oo
s
i
their 1257 x their 2= dep on 2nd M1
s Aoce 8 117
s O s
o thoi 1252+t 25 i ;
or 8
or [25.12,25.14]
e A | Ao 117 or 2
‘Addtional Guidance

Allow [3.14, 3.142) for xfor M marks only

Answer of 367.(...)

MIMIM1AD





image58.png
2

1ebinnd or tain w1 | oo g 452, 45245]
2 xtheirta4n= 2 x e x 12 oe eg [180.8, 181~ [125, 126]x°
: M1 | Must equate two volumes in terms of
57.6n=4m

2 e eg their (1808, 181]  their (125, 126]
3% =  their 1447 +12% or e

H Midep dep on 2nd M1
144 Conmwmkngmn:dnu:xz
[3.79,38) Al





image3.png
21

8600

Pl
Pl

Pl

Al

for process to find the length of the rectangle, ¢.g. 24 4 (= 96)
for process to find the perpendicular height of an equilateral triangle of
side (24 x 2) cm, e.g. 48sin60 (= 41.5(69..)) or V48Z — 242 (=24v3 oe)
for complete process to find the width of rectangle,

g “41.5(69.)" + 24 + 24 (= 89.5(69..))

for answer in the range 8592 to 8602





image4.png
complete chain
of reasoning

C1

C1

C1

starts chain of reasoning eg finds area of large
square and area of triangle or use of Pythagoras

for (x +y)* — 4 (xxy+2) oe or Jx? +y? x

complete chain of reasoning with correct algebra





image5.png
48 Pl begins to work with rectangle dimensions eg +w=7 or 2xHw (=11)
Cl1  shows a result for a dimension eg using /4 or w=3
Pl begins process of finding total area eg 4 x “3” x “4”

Al

cao





