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Mark scheme

Question Answer/Indicative content Marks Guidance
B1 for at least two of
the values 3, 4 and tI:rZirIiE1 chrnodsone
9000 9
1 Answer 1500 4
with 3, 4 and 9000 seen For M2 and M1 their
Mafor _ he9000 values can be 8947,
. 4.04, 2.96 or other
rounded relatable
values
Total 4
Accepte.g.C=26Tr
M2 for 12% +57 oe
2 261 final 4 2 2
a mHinal answer g;"’“ for12%and 5* | \1o implied by 13
M1dep for 2 x 11 x M1 dep on at least
their r M1
B2forx=600or ﬂ o8
360
or 4-'-”-‘- o8
2[:‘[]12
or M1 for
ﬁxzxnﬂzah o
b 241 final answer 4
0 < their 45 <90
e M1 for e.g.
4[] < m xd?
iz~
or %xﬂx'ﬁf
Total 8
y<x+5oe
3 a 3 Accept inequalities
and in either order
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12 B2 fory<x+5oe
y< orBlfory..x+5
oe but with = or an
incorrect inequality
symbol
B1 for y <12
B2 for (3, 8) and (8,
8)
or(7,12)and (12,
12) identified
or for base 5 and
perpendicular height
4 both identified
or May be seen on
B1 for (3, 8) or (8, 8) | 929ram
or(7,12)
or (12, 12)
or for base = 5 or
b 20 nfww height = 4
AND
Must identify base
and perpendicular
M1 for their base x height of .
, parallelogram in
their .
perpendicularheight working or on
diagram
Do not allow if slant
height used
Total
B3 for answer 13 Do not accept work
nfww in decimals rounded
to answers of V13or
OR 13
Award if seen as
4 [Bfinal answer B1 for cosao = V3 clear st.atement of
2 fact or in use; once
seen condone
replacement by
and 0.866... or 0.87 in
subsequent work
M2 for Condone missing
x2=(43)2+52_2x | brackets
43x 5c0830 Condone use of
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or better

or M1 for other
correct
arrangements of
cosine rule where x
or x2 are not the
subject

6.92... or 6.9 and
0.866... or 0.87 in
M2 and M1

If 0 or 1 scored,
instead award SC2
for answer 30 to

Total 4
“Correct working”
requires evidence of
at least M1M1
Alternative method
M2 for \1{15? |s"]. M2 for v'{ﬁ’ + 8 +10%)
or
M1 for [...]? =152 + or
82 M1 for [...]? =152 +
82
and
and
M2 for tan _10_ o8
their17 . 10
M2 for sin”’ ————— o8
their ./ 389
or
_ 10
M1 for tan(BHF) = o or
thefr17 ) _ 10
M1 for sin{BHF) = their m- o8
5 30.4 to 30.5 with correct working 51 Other methods

M2 for a correct
expression that
would give correct
HF or HB

or

M1 for ‘one-step
away’

eg. sin[lan"[-lag N= 'rfF'
and

M2 for correct trig
inverse expression
with angle BHF

or

M1 for correct trig
expression with
angle BHF

May be on diagram
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30.5 with no or
insufficient working
If 0 scored, instead
award SC1 for [HF
=] 17 or for [HB =]
V38 0e or 19.7 to
19.8

Total

6 6.25 x 10'® with correct working

B5 an answer
equivalent to 6.25 x
103 with correct
working or an
answer in standard
form 6.2 x 103 to
6.3 x 10" with
correct working

OR

1, .4 ;
for —(=)=(x=)n{=)20?

M2 for 2 (x)5(x)a(x)

or M1 for ;{x}n{x}ZO’ nr%

or 33510 to 33511

and
M1 for

LT a3
E(X].,gx](hm )

SOi

A1 for

(2531)

3 'x 102 or
2.68... x 1010
oe

and

M1dep (on M1M1)

for
their velume of bowl

their volume of raindrop

Alternative method:
M4 for 203 + (43 x
10-12)

or 1.25 x 10" oe

“Correct working”
requires evidence of
at least M1M1

4
e.g. M1 3"Mtheir
answer to (4 x 1074)3

Their volumes must
have come from use
of correct formulas
for hemisphere and
sphere or for two
spheres
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or M3 for

o8

;-mr} 20°
3 {4310"")"

ixa.

and

M1dep for 0.5 x
their vol. scale factor
If 0, 1 or 2 scored,
instead award SC3
for answer 6.25 x
10" with no or
insufficient working
If 0 or 1 scored,
instead award SC2
for a B5 answer but
with no or
insufficient working
If 0 scored, instead
award SC1 for
16000 11/3 or 16755
to 16756 or 8.531 x
10" or 2.68... x 10~
10 with no or
insufficient working

Total

1156 or 1155 or 1155.6 to 1155.7
with correct working

1
M .
2for2:t

*x their 47.49...
x sin32

or M1 for [AC=] 56¢cos
32 or 56sin58 oe

AND
1

M3 3 x theird7.49 x

their33.11... x

sin35 oe

or M2 for [AB=]

theird7 49, .« sind3
sin102

“Correct working”
requires evidence
of at least M2 or
M1 M1 condone
answers in range
1140 — 1170 with
full correct
working

M2 implied by
704.65... or 704.7

or M1 implied by
[AC=]47.4[9...]0r

47.5
AND

M3 implied by
450.97... or 451

or M2 implied by
[AB=] 33.1[1...]
Accept any
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or M1 for

AB _ theird7.49...

sind3  sin102

oe

If 0, 1 or 2 scored
award SC3 for answer
1156 or 1155 or 1155.6
to 1155.7 with no or
insufficient working

If 0 or 1 scored award
SC2 for 704.65... or
704.7 or 450.97... or
451 with no or
insufficient working

correct method
e.g. M2 for area
of triangle ACD =
Y2 x 56sin32 x
56c0s32 oe

or M1 for
[CD=]56sin32
implied by 29.6...

For additional
information refer
to '2024
November,
J560/04,
Alternative, Mark
Scheme
Appendix' within
downloadable
extra resource
materials.

Total

2.7

g/cm3or gcm™

=N

M1 for 37 260 + 13 800

Allow clear
correct
conversions to
other units so
0.0027, 2700 or 2
700 000 score 2
marks For M1
condone figs 37
260 + figs 13 800

Units correct or
consistent with
their answer e.g.
0.0027 kg/cm?,
2700 kg/m3, 2 700
000 g/m3or 2.7
kg/dm? Accept
units in words
including use of

“ 1

per

Total

9 9930 to 9931.5

B2 for 25.2

11.2

or M1 for 4

* 9 oe

Condone answer
of 9925.8... or
9926




Mensuration (H)

PhysicsAndMaths Tutor.com

AND

M1 for m x 11.22 x their

25.2

Total

10

4577 to 4578 or 4580 with correct
working

M2 for cos [...] =

B1-65 o
65 oe
or M1 for 81 — 65 or
16
and

1
M2 for 2x 65 x 65 x
sin their 151.49...
oe
or M1 for

= ]
V85 -(1heir16) 5e or 63

and M1 for

; #their 126 = their 16 oe

and

Mt for (I ANGIBAOE ez
360

or B for 7«65

If 0, 1 or 2 scored
award SC3 for the
correct answer with
insufficient working
If 0 or 1 scored
award SC2 for
5585.81... or
7687.414... rot to at

“Correct working”
requires evidence of
at least M2 or M1 M1
Accept answers in
the range 4575 to
4583

Accept any correct
method.

M2 implied by
75.74... or 151.49...
rot to at least an
integer e.g. 75,
75.7,75.74, 151,
equivalent method

65° - B5° 1267
26565

condone with 81

instead of 126

includes cos]...]

M2 for finding the
area of the triangle
OAB implied by 1008
their 151.49... must
come from a correct
attempt to find angle
AOB and condone
using AB = 81 for M2

and M1 including
V85? -40.5° for M1

M1 implied by 5585
to 5586

or B1 implied by
422511, 13270 to
13275

Alternative method
using major sector:

M2 for angle as
before implied by
208, 208.5[0]...

M2 for area of
triangle as before or
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least an integer with
insufficient working

M1 for the third side
e.g. 63

M1 Eur ,qr:quo-‘:’qrpn.q-\op\cﬂll = 85 or
' 380 T
feev.414

Total

M3 for 16 [mT]a® =
[T]D® or better

Condone d for
Dthroughout
Answer igaoriiea’
allow M3 For
method marks
condone 3.14, 3.142

22
for ®

For method marks

M2 for [ 2 x] 14
cos45° oe

cos45

X
or M1 for 14 oe

or ignore any units
11 D-i6a or 0= 316a" final answer
|ll|2 for1 . For M3 removes
Slxla’ = 5 [x]= 0 oe fractions and
or simplifies terms in D
M3 accept e.g. 1633
LN =D?
M1 for 3~ 4
Must see correct
expression in D for
M1
Total
M1 for angle Sf .| Correct working
major sector = 270 requires evidence of
or at least MIM1M2
270 . 3
iGtoe sol For M1 accept e.g. 4
Soi
M1 for 270 may be on
_ diagram
12 1442+ 21zfinal answer with correct ”’93’;3?0. 2enxld g
working A1 for 211 For M1 90 < their
270 < 315 but not
AND 180

28 m+4 x 3 oe e.g.
done in stages
implies M1M1

M2 oe accept e.g.
[AB? =] 142 + 142 [-
2.14.14.cos 90]




Mensuration (H)

PhysicsAndMaths Tutor.com

1

B1 for "z soi

A1 for 1442
OR
M2 for 14°+14% or 382

or M1 for 142 + 142

14[sin20]
or sinds |

[25],147 - (14sind5)” @

where x is 2 AB

M1 for any correct
implicit method for
finding AB or Y2 AB

In this method and
other methods used,
B1 is awarded for
the correct trig
value[s] associated
with their method for
find [/2]AB, even if
their method is
incorrect, not just
seen in a table of trig
values unless
selected

Award maximum of
6 marks if answer
incorrect

Refer to 'Additional
Guidance Qn20,
2024 June,
Alternative J560/05,
Mark Scheme
Appendix' within
downloadable
resource materials.

26.179 to 26.183

A0 for just 26.2

Total 7
M2 for 500 x 3
1500 final answer or M1 for their 500 x | For M1 e.g. uses
13 and 500 and 3 shown 3 | their3 497 and 2.7 or uses
incorrectly rounded
or B1 for 500 and 3 values
seen
Total 3
%mumzoe M1 for m x 102 M2 oe e.g %=mand
14 M2 implied by 1001 or P
A1 314.1 10 314.2 10

Condone 3.14 or 2:-?
for min M marks MO
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for 101 without
working

70.85 to 70.95 nfww

With area of
parallelogram as 90
or from an attempt at
18 x 5:

M3 for

ol "oe
or

M2 for their (18 x 5)
- 26.2 implied by
63.8

or for

w2
(1875 | wmimplied

by 29.1 to 29.2
or

M1 for 18 x 5
implied by 90

If correct method for
area of
parallelogram is not
shown or an
incorrect value is
used:

If A>26.2

A=-I182 .
SC2for = *'Wge
or
SC1 for = X100

If 90 not used, their
(18 % 5) must come
from attempt at 18 x
5 Note there are
other methods for
finding area of a
parallelogram 26.2
may be their more
accurate 26.179 to
26.183 from (a)

M3 oe e.g.
28.2 = 100
100- tireir( 168 = )

e.g. SC2 for

180 = 262
i 1%oe

For SC marks
method must be
shown; do not imply
from an answer only

Total

15

7.8 to 7.9 with correct working

5sin80
M2 for Ac sin2s

or

AC 5
M1 for siné0  sin25 0e

A1 for 10.2t0 10.3

AND

M2 for

‘Correct
working’
requires
evidence of at
least M1M1

A1 implies M2
after M1 seen
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Jtheir10.2% + 67 — 2 x their10.2 x 6 x cos50

or
M1 for

their 10.22 + 62 - 2 x their
10.2 x 6 % cos 50

If 0, 1 or 2 scored,
instead award

SC3 for 7.8 to 7.9 with no
working or insufficient
working

If 0 or 1 scored, instead
award

SC2 for 61.4 to 62.6 with
no working or insufficient
working

If 0 scored, instead award
SC1 for 10.2 to 10.3 with
no working or insufficient

Their 10.2 or 10
from use of trig
May be
performed in
stages

working

Total

16

12.5 and 3.5 with correct working

M2 for [h2 =] 7.52 —
62 or better

or M1 for 62 + h2 =
7.52 or better

B1forh=4.5
AND

M1 for 8 + their 4.5
soiby 12.50r 8 —
their 4.5 soi by 3.5

If 0, 1 or 2 scored,
instead award

SC3 for both 12.5
and 3.5 as answers
with no or
insufficient working

If 0 or 1 scored,
instead award
SC2 for either 12.5
or 3.5 as answer
with no working or
insufficient working

‘Correct working’
requires evidence of
Pythagoras or
quadratic

25 L
Accept zand 2

Allow other letters or
t— 8 for hand
allocate marks as
per main method

Accept -4.5 or 4.5

Their 4.5 from use of
Pythagoras

Alternative method
1:

M3 for 2 — 16t +
43.75=0

or
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M2 for 36 + 2 — 16t
+64 = 56.25

or

M1 for 62 + (t— 8)? =
7.52

AND
M1 for correct

method to solve their
3-term quadratic

Total

17

f1final answer

B3 for answer 31 nfww

OR

W

B1 for cos30 = =

and

M2 for x2 =
(B3R + 72 - 2 % 643 x Teos30
or better

or M1 for other correct
arrangements of
cosine rule where x or
x? are not the subject

Examiner’s Comments

Do not accept
work in decimals
rounded to
answers of 3lor
31

Award if seen as
clear statement of
fact or in use;
once seen
condone
replacement by
0.866... or 0.87 in
subsequent work

Condone missing
brackets

Condone use of
10.39...0r 10.4
and 0.866... or
0.87 in M2 and
M1

Many candidates used trigonometry or
Pythagoras in a right-angled triangle, scoring
zero or B1 if the exact form of cos 30 was
seen. Correct substitution into the cosine rule,
with x or x? as the subject, scored M2. Many of
these cosine expressions were written
accurately but not evaluated properly with
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answers to ((8/37+7°-2x6/3=7) cos 30 or similar
being very common. Other candidates used

decimal approximations such as 0.866 for cos
30 and 10.39 for &3when the question asks for

the exact value.

Assessment for learning

When presented with geometric diagrams,
right angles will normally be indicated by
notation and may also be referred to in the
text, unless their identification is part of the
assessment (e.g. angle in a semicircle).

Mistakes were made and marks lost by finding
b2+ ¢ 2 - 2bc, an unnecessary and incorrect
step in the evaluation. Instead, candidates
should type the whole expression for a 2 into
their calculator, write down that answer, and
then show the square root step.

Total

18

30.9 to 31 with correct working

M2 for vaEaz+75

or
M1 for [..]2 =242+ 72
and

M2 for tan™" a5 °°

or

M1 for tan(BHF) =

their 15 o

Correct working
requires evidence
of at least M1M1

Alternative
method:

M2 for

or

M1 for [...]2 = 242
+7%2+152

and

M2 for sin™!
15

their 50
or

M1 l_for sin(BHF) =

their Y50

Other methods:
M2 for a correct




Mensuration (H)

PhysicsAndMaths Tutor.com

If 0 or 1 scored,
instead award SC2 for
answer 30.9 to 31 with
no or insufficient
working

If 0 scored, instead
award SC1 for [HF =]
25

or for [HB =] v&5ioe or
29.11029.2

Examiner’s Comments

About half of the candidates scored zero, but
about a third scored full marks. Among the
latter candidates, length BH was often found
and used in a sin ratio in preference to using
the more accessible FH in a tan ratio.
Candidates who used Pythagoras to find either
BH or FH correctly scored 2 marks.

expression that
would give correct
HF or HB

or

M1 for “one-step
away”’

eg sin ) =i
and

M2 for correct trig
inverse
expression with
angle BHF

or
M1 for correct trig

expression with
angle BHF

May be on
diagram

Total

19

6.25 x 103 with correct working

B5 an answer
equivalent to 6.25 x
103 with correct
working or an answer
in standard form 6.2 x

Correct working
requires evidence
of at least M1M1
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103 to 6.3 x 10" with
correct working

OR

M2 for

> (x) 1 ()7 () 15°

or M1 for

f (x]) m (x) 157 or 4500=
or 14137 to 14139

and

M1 for

3 D) m (%) (3% 10747 soi

A1 for 3.6m1 x 10~"" or
1.13... x 1070 oe

and

M1dep (on M1M1) for

their volume of bowl

their volume of raindrop

Alternative method:
M4 for
15% 5+ (3% % 10719

or 1.25 x 10" oe

or M3 for

4 gum 15%
Agxm] (3x10-0)*

and

M1dep for 0.5 x their
vol. scale factor

If 0, 1 or 2 scored,
instead award SC3 for
answer 6.25 x 1013
with no or insufficient
working

If 0 or 1 scored,
instead award SC2 for
a B5 answer but with
no or insufficient

Stheir

answer to( 3x
1074)3

Their volumes
must have come
from use of
correct formulas
for hemisphere
and sphere or for
two spheres
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working

If 0 scored, instead
award SC1 for 22501
or 7068 to 7070 or
3.6 x 10" or1.13...
x 10719 with no or
insufficient working

Examiner’s Comments

This question provided good differentiation
between candidates. Many candidates scored
at least 1 mark, and there was a good spread
of candidates scoring 3 or more marks.

Candidates needed to find the volume of the
hemispherical bowl (2 marks), the volume of a
raindrop (2 marks), and perform the division
giving the exact answer in standard form (2
marks).

Candidates scoring 1 mark usually found the
volume of a spherical bowl and stopped.
Candidates who completed the demand using
this incorrect volume could score up to 4 marks
out of 6. A few candidates changed the given
formula from r 3 to r 2 and so scored zero.

A very common error was to use the radius of
the raindrop instead of finding its volume. Such
candidates avoided the use of standard form in
a calculation and were limited to the 1 or 2
marks available for the volume of the bowl.

If candidates worked to full accuracy, they
should have reached the answer 6.25 x 10'3. A
few candidates rounded interim values, but
usually scored 5 marks.

The mark scheme shows an anticipated
alternative, more efficient, method that avoids
the need to calculate the two volumes.
However, with such a small entry, this method
was not seen.

Total 6

Answer 800 B1 for at least two of For B1 condone

20 with 2, 5 and 4000 seen 4 Zhoeo\éalues 5, 2 and trailing zeros

For M2 and M1
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: ;JR-.«.,--!U::U —_oe their values can
M2 for 0.5 xheir 5xdheir 2 be 3951, 5.03,
1.96 or other
rounded relatable
values

« their 5w their 2

|
or M1 for :

Examiner’s Comments

A number of candidates answered this
correctly using values rounded to one
significant figure. In questions that ask for an
estimation in the demand, candidates should
round the given values to one significant figure
before attempting any calculation. A number of
candidates worked with the given values in the
question making the calculation much more
difficult and not answering the demand.

Other made errors in calculating the triangular
area and did base x height rather than base x
height + 2.

A few converted units from km to metres which
was unnecessary and led to errors.

Total 4

Accepte.g.C =

M2 for Vs +¢ ce 2017

or M1 for 62 and 82 oe
M2 implied by 10

M1dep for 2 x 17 x their

r M1 dep on at least
M1

21 |a 201 final answer 4 Examiner's Comments

A few candidates answered this part well,
finding the radius first using Pythagoras’ and
then calculating the circumference in terms of
7. A small number attempted an evaluation
using a value of T which was not required in
the demand. A few candidates did not attempt
to find the radius and attempted area
calculations with 6cm and 8cm. There were
some candidates that omitted this part.

b 817 final answer 4
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B2 for
x=450r _'h oeorfl’—'l oe
360 =8
u ] R=1x .
or M1 for e "™ 7% | 0 < their 45 <90
|\1/1I1| for e.g.

theirds s IR

M1 for e TP ¢ AB

..‘.{1u v

Examiner’s Comments

A small number of candidates were successful
and gave a correct response. Most candidates
found this part more challenging than part (a)
and many struggled to find the fraction of the
circle represented by the sector or the angle x.
Some showed understanding however of how
to find the area of the sector for their angle x.

Total
B2fory<x+4oe
orBifory...x+4o0e
but with = or an Accept
incorrect inequality inequalities in
symbol either order
B1fory<9
ysx+4oe
22 |a and Examiner’s Comments
y<9 A small number of candidates fully answered
this part correctly. Some candidates found the
equations for both boundary lines but were
unable to write the correct inequality to
describe the region. Candidates were more
successful in giving y < 9 than y < x + 4. Many
struggled to find the equation of the boundary
line y = x + 4 using the parallel line property
with y = x and having y — intercept 4.
B2 for (2, 6) and (6, 6) | May be seen on
b 12 nfww or(5,9)and (9, 9) diagram
identified

or for base 4 and
perpendicular height 3 | Must identify base
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both identified

or

B1 for (2, 6) or (6, 6) or
(5,9)0r(9,9)

or for base =4 or
height = 3

and perpendicular
height of
parallelogram in
working or on
diagram

Do not allow if

slant height used
AND

M1 for their base x
their perpendicular
height

Examiner’s Comments

This part was omitted by many candidates. A
small number attempting this were successful
and others earned method marks by
annotating the diagram with correct values for
the length and/or the perpendicular height of
the parallelogram. Some wrote coordinates of
vertices and received partial credit.

A misconception for some was to write 3 as the
slant height of the parallelogram.

Total

23

1763 or 1763.4 to 1763.5 with
correct working

M2 for zx 72 x

their 65.25... x sin 25
or M1 for [AC=] 72cos
25 or 72sin 65 oe

M3 for 7 x their 65.254
x their 42.24...x sin34
oe

or M2 for

thelrns 25 _wsinid
[AB=] ——————
E10E

oe

i theirs5.25...

AR
or M1 for swm ™ sz 0€

If 0, 1 or 2 scored
award SC3 for answer
1763 or 1763.4 to
1763.5 with no or
insufficient working

If 0 or 1 scored award
SC2 for 992.79... or

“Correct working”
requires evidence
of at least M2 or
M1 M1

condone answers
in range 1750 —
1780 with full
correct working

M2 implied by
992.79... or 992.8
or maybe by 985
—999][...] nfww or
M1 implied by
[AC=] 65.2[5...] or
65.3

M3 implied by
770.69... or 770.7
or maybe by 760
— 783 nfww

M2 implied by
[AB=]
42.2[4...]accept
any correct
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992.8 or 770.69... or
770.7 with no or
insufficient working

method e.g. M2
for area of triangle
ACD =72 %

72sin25 x

72co0s25 oe or M1
for [CD=]72sin25
implied by 30.4...

For additional
information refer
to '2024
November,
J560/04, Mark
Scheme
Appendix: item 3'
within
downloadable
extra resource
materials.

Examiner’s Comments

Triangle ACD has a right angle so the use of
sine or cosine is expected, and many
candidates did do this. However, triangle ABC
does not have a right angle, therefore, to solve
this triangle they need to use either the sine
rule, which was best choice here, or the cosine
rule. The usual trigonometric functions are not
valid in this triangle. Also, the length of side AC
has to be calculated from triangle ACD and it
must be used with sufficient accuracy in
triangle ABC otherwise the answer calculated
will be significantly different from the required
accurate answer.

Total 6

Allow clear correct
conversions to
other units so
0.0026, 2600 or 2
600 000 score 2
2.6 marks
24 ) for M1 condone
glem® or g om® M1 for 36 920 + 14 200 figs 36 920 +

figs14 200

=N

Units correct or
consistent with
their answer e.g.
0.0026 kg/cm3,
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2600 kg/m?, 2 600
000 g/m3 or 2.6
kg/dm3

Accept units in
words including
use of “per”.

Examiner’s Comments

Many correctly divided 36 920 by 14 200 to get
2.6 but not all of them were able to give the
units correctly, some giving g2. Some
candidates attempted to change the units to
kilometres and kilograms, neither was
requested and it was unnecessary work that
made the question more difficult.

Total

B2 for 21
M1 for S x 5 0e Condone answer
Z:\d : of 4652.7... or
. 4653 or 4656.9...
gll11 for M x 8.42 x their or 4657
25 4 655 to 4 655.7 or 4 656
Examiner’s Comments
Many were able to find the height of 21 cm, but
they could not use the correct formula for the
volume of the cylinder.
Total
Accept answer 7.7
after B2 seen
B2 for 461.8[1...],
462 or 147
1
26 7.728 to 7.731 nfww or M1 for 3"x 72x 9

AND

M1 for Their value must
come from correct
substitution into
given formula

— ra %
ﬁ'!he:’r[%m?"ﬁj oe

Total

27

9.40 or 9.397 to 9.398




Mensuration (H)

PhysicsAndMaths Tutor.com

B1 for [ABC =] 85
SOi

AND

M2 for [AC =]

B 5in(B5 or their ABC)
sin58

or

M1 for
AC 8

SiN(85 or their ABC)  sin5&

Accept 9.4 with
working

May be seen on
diagram or within
M2/M1 expressions

or M1 for [...]> + 122
= 2552
or B1 for 12

Total 4
BF = DE or BF = 4t
and [opposite sides of a] rectangle For 2 marks, 4t
[are equal] 1 must be seen in at
28
1 least one statement
AB = BF [= 41] as BF or on the
and radii [of a sector/circle] diagram as BF
ABF =65 and BC = 2t
Stated or seen on
diagram
their 65
360 x 217 % their 4t
” All M marks may be
360 x 211 % 2t B1 seen within a
M1 summarising
M1 expression
4t + 2t + 4t + 2t M1
A1
25 65
360 % 217 x 2t + 360% 271 % 4t
+4t+ 2t + 4t + 2t
Condone 8t + 4t, 6t
3 + 6t etc but not 12¢
81Tt + 121
Total 7
“Correct working”
. requires evidence of
29 1683 with correct working 6 M2 for V255 12 either M2 or M1 M1

M2 implied by 22.5
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Accept any correct
method for the area
e.g.

M1 for (28 + their
22.5) ><136 or 1818

M1 for 2x their 22 5
x 12 or 135

M1 for their 1818 —
their 135

If 0, 1 or 2 marks
scored, instead
award

SC3 for answer
1683 with no or
insufficient working

If 0 or M1 scored,
instead award

SC2 for 22.5 with no
or insufficient
working

A 28Bem

Alternative method
M1 for 28 x 36
implied by 1008

i

M1 for 2x (36 + 24)
their 22 5 implied by
675

M1 for their 1008 +
their 675

OR

M1 for 28 x 36
implied by 1008

M1 for 24 x their 22

1
5+ 2x their 22 5 x
12 implied by 540 +
135
M1 for their 1008 +
their 540 + their 135
i.e. adding all their
areas together
Note: M1 M1 M1 for
the area requires a
correct method

&

4

:51

or %H:x?ix—

With no errors seen

Total 6
|AC ]ﬁ o8
3 Accept any variable
M1 for Ac= cos 30 for AC provided not
oe incorrect length
[AC=): ) _ Accept longer
Bor better or for 30" ha oe methods using 3
M2 tan30 to find BC
) A2 5 then Pythagoras’ or
30 |a :Eonm[ their M1 B1 forcos 30 = 2 sine rule
o A1 oe M2 for AC explicit
40.”336
360 3 or better

oe for B1 e.g. sin 60
3

= 2

Dep on at least M1
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1
Accept 873

s?

1-><3>( 6.
M1 for 2~ ¥3x sin
30 FT their AC from

33 4 (a) 05 4
2 1 Accepte.g. 12 '3
orfor 2x 3 x 3 x tan for 3 marks
30
i
B1 for sin 30 = 20e
3
or fortan 30 = 2 oe
Total

31

17.5 to 17.6 with correct working

8singd

M2 for AC = Sz
or

M1 for ﬁ=#'._,n oe
A1 for 20.2 to 20.3
AND

M2 for

Viheir20,3% + 6% =2 X their20.3 X 6 % cosh5
or

M1 for

their20.3% + 62 - 2 x
their20.3 x 6 x cos55

If 0, 1 or 2 scored, instead
award

SC3 for 17.5 to 17.6 with no
working or insufficient
working

If 0 or 1 scored, instead
award

SC2 for 306.6 to 308.4 with
no working or insufficient
working

If 0 scored, instead award
SC1 for 20.2 to 20.3 with no

‘Correct
working’
requires
evidence of
at least
M1M1

A1 implies
M2 after M1
seen

Their 20.3 or
20 from use
of trig

May be
performed in
stages
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working or insufficient
working

Examiner’s Comments

Over 30% of candidates scored 6 marks and a
further 20% scored 3, 4 or 5 marks. The
remainder generally scored 0 marks due to
incorrect assumptions, such as that BAC is a
right angle, or ABCD is a cyclic quadrilateral,
or AD and BC are parallel.

Successful candidates often recognised that
two stages would be necessary and also that
the first step required use of the sine rule. As a
result, there were many solutions that quickly
and correctly found AC to be 20.25.... Some
were less efficient in their method (for
example, first finding BC by the sine rule and
then AC by the cosine rule), but they usually
reached the correct value for AC in the end.

The next step caused greater difficulty. Some
assumed ADC was a right angle and used
Pythagoras’ theorem or right-angled
trigonometry. Those that realised they needed
to use the cosine rule usually substituted
accurately into the formula, but there were the
usual occurrences of incorrect processing in
separating cos55 from 2bc. Premature
rounding of the value of AC resulted in a few
candidates losing the final accuracy mark.

Assessment for learning

When presented with geometric diagrams,
right angles will normally be indicated by
notation and may also be referred to in the
text, unless their identification is part of the
assessment, (e.g. angle in a semicircle).

Similarly, parallel lines will normally have arrow
notation on the diagram and may be referred to
as parallel in the text (or implied, for example
from a quadrilateral being described as a
parallelogram).




Mensuration (H) PhysicsAndMaths Tutor.com

Assessment for learning

Many candidates struggled to evaluate the
cosine rule correctly. While the cosine rule was
given on the formulae sheet this series, there
are still generally 3 marks available for its use;
one for correct substitution, one for reaching
an acceptable response for a? and one for
reaching an acceptable response for a (it is
unlikely there would be extra evaluation
marks). Mistakes were made and marks lost by
finding b? + ¢? - 2bc, an unnecessary and an
incorrect step in the evaluation.

Candidates are advised to write down the
whole expression for a2, then enter that into
their calculator, write down the answer and
then finally show the square root step.

Some candidates wrote ‘ANS’ in their
calculations. While this was condoned if the
correct answer followed, it is not best practice.
In a question like this, the value of ‘ANS’
actually changes several times. It is good
practice to use the ‘ANS’ function on the
calculator to preserve accuracy, but in written
working it is better to write the actual values
(for example, ‘20.25...").

Total 6
‘Correct working’
requires evidence of
Pythagoras or
quadratic
2 1
Accept zand =
M2 for [h? =] 12.52 — | Allow other letters or
32 13.5 and 6.5 with correct working 5 122 or better t—10 for h and
or M1 for 122 + h? = allocate marks as
12.52 or better per main method
B1 forh=3.5
Accept -3.5 or £3.5
AND
M1 for 10 + their 3.5 .
soi by 13.50r 10 — ;hfr:;&oi;;om use of
their 3.5 soi by 6.5 ythag
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If 0, 1 or 2 scored,
instead award SC3

Alternative method
1:
M3 for 2 — 20t +

for both 13.5 and 6.5 33.75 =0
a5 anSWOrS WIN O | 0 1444
[ +100= 156.25

working .

2 —10)2
If 0 or 1 scored, 2"121‘05212 +(t=10)
instead award SC2 )
for either 13.5 or 6.5 AND

as answer with no
working or

insufficient working M1 for correct

method to solve their
3-term quadratic

Examiner’s Comments

20% of candidates omitted this question. The
key to success was realising that because it
involved the distance between two points,
Pythagoras’ theorem would be needed.
Candidates who marked a point for (12, f) and
drew a line to (0, 10) often proceeded to full
marks (with the exception of those who marked
(12, 0)).

Successful candidates usually set-up an
equation such as 122 + h2 = 12.52 or 122 + (t -
10)? = 12.52, rearranged and solved to find h =
3.5 or t— 10 = £3.5 and hence the answers.
Candidates who stopped at h = 3.5 scored
M2B1 if working was shown.

Incorrect uses of Pythagoras’ theorem came
from using (12, 0) or (h, 12).

Methods equating the glven distance of 12.5 to

a gradient formula ( XK ) or using it within y =
12.5x + ¢ were very common and
unproductive. Others used 12.5-12=0.5t0
get answers of 9.5 and 10.5.

There are alternative longer methods involving
trigonometry, but they were rarely seen and
few attempts were free of error.

Total 5

33 980 2 M1 for 1.4 x 700
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Total

34

a0
a0X 77T X 122 oe

37.69 to 37.704

M2
A1

M1 for m x 122
implied by 1441 or
452.3 t0 452.45

AO for just 37.7

Examiner’s Comments

360
M2 oee.g. w=12

and f

22
Condone 3.14 or &
for min M marks
MO for 121 without
working

This was answered well, with most candidates
substituting directly into the formula for the
area of a sector. This was a ‘Show that...’
question, so sufficient working needed to be

seen for the full 3 marks. For example, %(or

the interim step 3= 12 rather than just 12)
needed to be seen. Jumping straight from 121
to the given 37.7 also did not satisfy the
demand, as a more accurate response such as
37.69... should be shown.

Those candidates that didn’t score often tried
methods such as splitting the sector into a
triangle and another area then applying
trigonometry or Pythagoras’ theorem, or trying
to include the parallelogram within their

calculations.

68.5 to 68.6 nfww

With area of
parallelogram as
120 or from an
attempt at 20 x 6:

Eelr(20 % 6) = 37.7

M3 for — eirizoxs)  [x
100] oe

or

M2 for their (20 x 6)
-37.7 impliecgin?by

82.3 or for wmeroxe[x
100] implied by 31.4
to 31.5

or

M1 for 20 x 6
implied by 120

If 120 not used, their
(20 % 6) must come
from attempt at 20 x
6 Note there are
other methods for
finding area of a
parallelogram 37.7
may be their more
accurate 37.69 to
37.704 from (a)

M3 oe e.g. 100 —
377 =100
Phel (20 = &)
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If correct method for
40 =37.7
area of . e.g SC2for zw [x
parallelogram is not 100] oe
shown or an
incorrect value is For SC marks
used: method must be
shown; do not imply
If A> 37;?3” from an answer only
SC2 for —+ [x 100]
oe
or
377
SC1 for 7 [x 100]

Examiner’s Comments

The question had a relatively high omission
rate, with a large number of candidates
seemingly not knowing how to find the area of
a parallelogram even when given the
perpendicular height.

For the parallelogram’s area, base length x
slant length (20 x 12, leading to 240 cm?) was
very commonly used. Many lengthy methods
that involved partitioning the parallelogram into
smaller areas were seen, sometimes two
triangles and a rectangle, but also more
awkward shapes as a result of using sectors.
Very occasionally these complex methods did
reach exactly 120 cm?, but more often than not
they were inaccurate or completely wrong.

Most candidates that reached an area for the
parallelogram (even if incorrect) were able to
find the unshaded area as a percentage of the
whole and so were able to earn the 2 marks
allocated to the percentage stage.

Total 7
Correct working
M1 for angle of requires evidence of
maj;door sector = 240° at least M1M1M2 )
35 123+ 16 11 final answer with . or o€ sol Egir M1 accept e.g.
correct working M1 for 360 x2x1 | 240 may be on
x 12 diagram
A1 for16 1
For M1 120 < their
AND 240 < 300 but not
180
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24T+ 3 x 2 0€e eg
done in stages
implies M1M1

M2 oe accept e.g.
[AB%2=1]122+ 122 -
M2 for [ 2 x] 12 2.12.12.cos 120
cos30° oe 12sin120

or sin3 | [2X]

J1Z J(125in30 oe

where x is V2 AB

X M1 for any correct
or M1 for 12c0s30 0€ | jmplicit method for

finding AB or 2 AB

In this method and
other methods used,

B B1 is awarded for
B1 for cos 30 = 2 the correct trig
sol value[s] associated

with their method for
find [/2]AB, even if
their method is

A1 for 1243 incorrect, not just
seen in a table of trig
If 0, 1 or 2, scored values unless
instead award selected
SC3 for answer 1243
+16 1 Award maximum of
If 0 or 1 scored, 6 marks if answer
instead award incorrect
SC2 for 12v30r 16T
in answer
SEE AG

The length AB or :AB (123 oe or §¥30e may be
seen unsimplified e.g. 2vitgor +its) can be
obtained by a number of different methods.
M2 is for the explicit method leading to AB or

#2and examples of this are in the guidance
column of the scheme

M1 is for a correct implicit method

The B mark is awarded for a correct trig
value[s] for their chosen method

Implicit methods may include

AB? + (12sin30)? = 122 oe or better

1
Award B1 for sin 30 = 2s0i
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12 412 —AR?
cos 120 = 2x12:12 Oe or better

1
Award B1 for cos 120 = 2s0i

silL]2Q _sini'.‘r
48 12 0e or better

-
1

Award B1 for sin 120 = > and sin 30 = 2soi

Examiner’s Comments

This proved to be a challenge for many
candidates. Those who annotated the diagram
tended to be more successful.

For the major arc length, a number did not
identify 240° as the angle for the sector. Errors
included finding the full circumference, using
the minor sector angle 120° or using the area
formula for the sector. More successful
responses were methodical and showed clear
working leading to the correct arc length 167.

Most candidates attempted to calculate the
length of AB and there were a number of
methods seen. The most concise method was
using 12cos30 to get &3%and then multiplying
by 2, which gave an answer presented as a
simplified surd. Some found the height of
triangle OAB first by using sin30 to get 16 cm,

then used Pythagoras’ theorem to find *®
before multiplying by 2. Those that used the
sine rule to find the length of the chord AB did
not always know the value of sin120 and
hence struggled to complete the calculation.
Similarly, the candidates who used the cosine
rule did not always know the value of cos120,
or incorrectly used cos30 or 2cos60 instead of
cos120.

For many attempting the length AB, there was
working all over the page showing multiple
attempts without any selection of a final
method, which led to the inability to award
method marks.

Total 7

36 R = {2xor R = {2¢final answer 4 Condone rfor R
throughout

Answer {zxor {2+’
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M3 for 12[m]x® or
6[1]R® or better

allow M3

For method marks
condone 3.14, 3.142
for

For method marks
ignore any units

For M3 removes
fractions and
simplifies terms in R

Or M3 accept e.g. 2x3 =
R3
4 1
M2 for 3[mT]x3 = 3[m]
x R? x 2R oe
or

| Must see correct
M1 for 311 x R? x 2R | expression in R for
M1

Examiner’s Comments

Many candidates were able to score some
marks on the question, but only a few gave a
fully correct response. Candidates often scored
2 marks by correctly substituting R and 2R into
the cone formula and x into the sphere formula
and then equating them, but they generally
struggled to simplify further. A common error
was not simplifying R? x 2R within the formula
for the volume of the cone. Many were also
unable to simplify the fractions and so
struggled to reach 2x3 = R3.

Those that did reach 2x® = R® were sometimes
unable to deal with the cube root correctly and
gave final a response of 2x = R.

Exemplar 2

el \ 3

Sl = HaT 1%

R
f&b’_-‘{ “,J el W w2
R SR Y,

- =+
LT sﬁ:_’ % a0
e o ol oads
Yy w T
1Y :
g o =2
wr

H




Mensuration (H)

PhysicsAndMaths Tutor.com

In this example the candidate shows a correct
method as far as 4x3 = 2R3, which earns 3
method marks. Following this they attempt to
cube root but do it incorrectly. The mistake
seen here was one made by a number of

candidates.

Total

1800 final answer

M2 for 200 x 9
or M1 for their 200 x
their 9

or B1 for 200 and 9
seen

For M1 e.g. uses
198 and 8.9 or uses
incorrectly rounded
values

M2 for :x 52 x 52 x sin

their 134.76... oe
or M1 for V527 = (their20y*

oe or 48 and M1 for :
xtheir96 x their20 oe

and
thelr angie AQS

M1 for 0 X JT X
522

37 and 200 and 9 shown
Examiner’s Comments
This question was very well answered. Some
incorrectly rounded 8.9 to 10, leading to a final
answer of 2000. Others divided rather than
multiplied. Partial credit was given for rounding
correctly to 200 and 9, as well as for
multiplying their rounded or unrounded values.
Total
“Correct working”
requires evidence
of at least M2 or
M1 M1
Accept answers in
- the range 2217 to
M2 for cos [...] = 5 oe | 2226.
or M1 for 72 — 52 or 20 | Accept any
correct method.
2219.9... or 2220 with correct and .
38 . M2 implied by
working 67.38... or

134.76... rot to at
least an integer
e.g. 67, 67.3,
67.4,67.38, 134,
equivalent method
includes cos|...] =

T S 1

Ix52x52 Condone
with 72 instead of
96
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or B1 for 1 x 522 M2 for finding the
area of the
triangle OAB
implied by 960
their 134.76...
must come from a
correct attempt to

If 0, 1 or 2 scored find angle AOB
award SC3 for the and condone
correct answer with using AB = 72 for
insufficient working M2 and M1

If 0 or 1 scored award including V527 - 387

SC2 for 3179.918... or | for M1
5314.718.. rot to at
least an integer with M1 implied by
insufficient working 3176 to 3186

or B1 implied by
27041, 8490 to
8496

alternative method
using major
sector:

M2 for angle as
before implied by
225, 225.2,
225.23 or 225.24

M2 for area of
triangle as before
or M1 for the third
side e.g. 48

M1 for

[rﬂ‘l'll’ Jl‘rl'l"l’ angle ;‘ﬂﬁ'[
360 X T X

522 or 5314.718..

Examiner’s Comments

The key to solving this problem was to realise
that the area of the triangle OAB was required
and hence the perpendicular height of this
triangle was also required. The most common
error was to attempt to find the shaded area by
either treating it as a triangle with base AB and
height 32 cm, or as a semicircle (usually with a
radius of 32 cm). Many were unable to find the
angle AOB and did not realise the triangle was
isosceles, so it could be divided into two
identical right-angled triangles that would make
the calculations easier.

Total 6
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39

Accept answers that round to 15.5

with correct working

8 5in 20

M2 for simz oe
or

AND

M3 for correct cos
rule with cos as the
subject

12+ (thelr 17,781 =77
2x1zx(their 17.781...) oe

or
M2 for the above
(M3) with one error
or wrong angle
selected or for

72 = 122 + (their
17.781...)2 =2 x12 x
(their 17.781...) x
cosl...]
or
M1 for the above
(M2) with one error
or wrong angle
selected

If 0 or 1 or 2 scored,
instead award

SC3 for 15.5 (or an
answer rounding to
15.5) with no
working or
insufficient working

If 0 or 1 scored,
instead award
SC2 for 0.961 to
0.965 with no
working or
insufficient working

If 0 scored, instead
award

SC1 for [QS =] 17.7
to 17.8 with no
working

“Correct working”
requires evidence of
at least M1 AND M2

(17.781...)

(0.963...)

e.g. for
73 (their 17,781, )7 =127
2uTx(Cheir 17.781..)

e.g.for122=72+
(their 17.781...)2 - 2
x7

x (their
17.781...) x cos]...]

Total
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M1 for 72 x 10 x 8 x
40 20v3final answer 3 sin 60 o;
BA1 for sin 60 = &
Total 3
M1 implied by 106,
92 + 32 + 52 oe or better 34, 0r 90
M1 for 92 + 52 or 52 +
M2 320r92+32alloeor | e.g., Viis
41 115 oe or better A1 better
i A1
2=
Il?oe; r;ot fit a?g 11d 11121 or Viis Accept No and ViTSis
ies between 10 an oe Dep on M2A1 less than 11
or No and v115= 10.
[...]
Total 4
“Correct working”
& 7 requires evidence of
B2 for woe or %oe at least M1M2 or
convincing
. pictorial/alternate
or M1 for 5 *5oe soi convincing approach
0.92 or 92.2% or 0.07
M2dep on M1 for or 7.7%. Accept
[distance in m =] 700 | conversion to 3 figs
rot
+ (1 - r.u'wiri.—?)oe
42 9 with correct working 6 or M1dep on M1 for 0'20"' 0.7 0r22.2% +
a3
700 = 1 — their 70%
. and 100 x 90 = 9000
further incorrect
conversion
allow M1 for 700 +
If0, 1 or2scored 1 4400 with no further
then instead award incorrect conversion
SC3 for answer 9 seen
If 0 or 1 scored then .
. Must see written
instead award distance to convert
SC2 for answer
9000
Total 6
43 8.9 with correct working 6




Mensuration (H)

PhysicsAndMaths Tutor.com

M5 for

.ﬂa_a? ¢(4.5xtan52)’
OR

M2 for 4.5 x tan 52
oe

Or M1 for tan52 =
@
45 oe

A1 for5.7[5...]or
5.8

AND

M2 for
6.87 + (their 5.75...))"

Or M1 for 6.82 +
(their 5.7 [5...])2

If 0, 1 or 2 scored,
instead award

SC3 for answer 8.9
with no or
insufficient working

If 0 or 1 scored,
instead award
SC2 for answer
8.911 or 8.9[1] with
no or insufficient
working

If 0 scored, instead
award

SC1 for 5.7[5...] or
5.8 with no or
insufficient working

“Correct working”
requires evidence of
at least M1M1 or M2
and also accept 2sf
numbers

5.7[5...] or 5.8 can
imply M2 if M1 given

Alternative method

(sine rule)

4.5x5in52
M2 for sin| their 38) oe

Or M1 for
X 54

sin52 sin{!MfrBB}oe

8.911... or 8.9[1]
can imply M2 if M1
awarded

Allow full and correct
equivalent trig.
methods to score
M2 in both triangles
e.g. using the other
angle in the first
triangle, i.e. their 38

Total

44

12.5 or 12.48 to 12.49 with correct
working

4 1

M4 for 3x TTx63 = 3x
f2 WV

1T X Lsd] xd oe

M1 for rearranging

their equation

OR

“Correct working”
requires evidence of
at least M2 or M1M1

M1 implied by 2881

Note they can use
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4
M1 for 3x 17 x 63
implied by 905 or
904.[77...]

B1 for [radius of
2
water =] 3¢

1 2 ¥
M2 for 3x T x [ﬁdJ x
d = their 904.77

1
Or M1 for 3% 11 %

2

5¢)
3 ) x d, condone
one error

M1 for rearranging

their equation e.g.
their 904 77 27

d3 = axd
implied by [d® =]
1944 or 1943

Alternative method
M4 for

281 [ d T‘
; 7 207 % 30 30)

oe

M1 for rearranging
their equation

OR

4
M1 for 3x 11 x 63
implied by 904.[77],
904.8 or 2881

1
M1 for 31 x 202 x 30
implied by 40001t or
12 566[.37...] or 12
566 or 12 566.4

’1 2887

v
M2 for \lanxﬂ} =30

oe or 0.41601... rot
Or M1 for

o B pams..
31x201x30

M1 for their sf x 30

[sf -]_l

If 0 or 1 scored,
instead award

SC3 for answer 12.5
or 12.48 to 12.49

d=3;

2 so apply the
scheme accordingly,
1944 will become
576

Complete method
with trials giving the
correct answer can
score 6 marks

M1 for each correct
trial up to a
maximum of M3
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with no or
insufficient working

M1 for 3x 24 x 24 x
their 8.5 [4...]

or for 3x 576 x their
8.5[4..]

If 0 or 1 scored,
instead award

SC2 for 182473 0r
1639 to 1641 with no
or insufficient
working

Total
45 392 M1 for2 x5 x 7 oe
A and 110 000 or [0].098 M1 for correct use of | ¢4 M4 ignore units
(10°)? oe L
or or correct use of and can be implied
A and 1100 and 980 N2 "o by one correct result
(10%) or (10%)° if e.g. 1100 or 980
converted to cm? =
Total
M3 for 19" -12°-12 oe
‘Correct working’
or requires evidence of
M2 for 192 — 122 — at least three M
122 oe marks
or Working may be on
M1 for 192 = 122 + diagram
122 + h? May be seen in
or for 122 + 122 oe stages
implied by 288 Method must be
or for ¥12'+12' oe seen for M3
implied by 16.9...or | (8.5[4...] or V73)
1242 May be seen in
stages
or for 242 + 242 oe
. implied by 1152 For M3 and M2
46 192«'?E.or 1639 to 1641 with correct or ?or ;—MX 37 o6 condone 1207 for
working implied by 33.9(4..1, | (122 \yhich may lead
33.9 ...or 242 to wrong answer for
M2 of 337 or for M3
AND

of 18.35...

Their 8.5[4...] must
be in the range
8.5[0] to 8.55 and
must come from an
attempt at 3D trig or
3D Pythagoras
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If 0 scored,

SC1 for 72 or 8.5[0]
to 8.55 with no or
insufficient working

correct working

M1 for simplifying
their equation to

ax + b = c implied by
7x+10=280

M1 for the first
correct step in
solving theirax + b =
ce.g.7x=80-10

Total 5
M1 for
9.22=11.62+ 13.1?
—2x%x11.6%x13.1 x Do not reward work
COS[.] oe from use of 43.2°.
22153
[cos BAC =] M2 implied by s
o ox and oe and accept 84.64
11,67 +13.7 -4,
2-116=131 0Oe or better M2 M1dep for 0.7289 for 9.22 etc
Al or 303.92 cos[.] = Dep on previous M1
221.53
For M2 and M1
43.20... Dep on at least M1 accept alternative
scored methods which must
be correct and
complete.
If 0 scored award
SC1 for 43.20...
For M1 accept
52.01 to 52.02 . altgrnative methods
' 13.1 x sin 43.2 ... correct and
complete e.g. using
a different angle
Total 5
“Correct working”
requires evidence of
M1 forx + 6 + 2x + 9 | at least M1 leading
+4x -5 =80 may tox=11or M2 if
be implied by a using trials
subsequent correct
48 16, 29 and 35 in any order with 5 equation

Note for all methods:
Xx =11 scores
M1M1M1 if there is
some supporting
work but on its own
scores SC1
Alternative method
M2 for80-6-9+5
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M1 for substituting
their 10 into x + 6,
4x—-5and 2x+ 9

Alternative method
using trials

M2 for at least one
complete correct
evaluation
ofx+6+2x+9+
4x -5

If 0 or 1 scored,
instead award

SC2 for 16, 29, 35 in
any order with no or
insufficient working

If 0 scored

SC1 for x = 10 with
no or insufficient
working

oe or 70 or M1 for 6
+9-50r10

M1 for their 70 +
their 7 implied by 10
M1 for substituting
their 10 into x + 6,
4x—-5and 2x+9

Their fully correct conclusion after
M2 scored

M2 for

Jitheir 16y + (their 20
correctly evaluated
or for (their 16)? +
(their 29)?

and

(their 35)? both
correctly evaluated

OR

M1 for

J(their 16 + (their 20§
either not evaluated
or incorrectly
evaluated or for
(their 16)? + (their
29)? and (their 35)?
either not evaluated
or incorrectly
evaluated

or for (their 16)? +
(their 29)? correctly
evaluated

Alternative methods

. 16
Cosine rule : [cos ... =]

e.g.
3 marks for

No, V16 +29% #35

No, 162 + 292 = 1097
and 352 = 1225

or e.g. after 16, 30,
34

Yes, 162 + 302 =
1156 and 342 = 1156

Adapt the scheme
for equivalent
correct methods e.g.
Pythagoras using
hypotenuse and
subtraction

?'29? 359
2628 = 0.13... or

0.14v hence angle ... # 90 [97.928...°]
M1 for correct cos rule statement for angle, M1
for # 0 OR cos™' or arc cos with 98 and A1 for
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“No” (A1 dep on M2)

Algebra :

M1 for both (x + 6)> + (2x + 9)? = x2 + 12x +
36x + 4x? + 36x + 81 = 5x% + 48x + 117 and (4x
—5)? = 16x? - 40x + 25 [leading to 11x?> — 88 —
92=0

{which has roots of 8.935... and —0.935...}]
and M1 for substituting x = 10 into 5x? + 48x +
117 and 16x? + 40x + 25 and getting 1037 and
1225

for correct reason “No”

Total 8
Throughout question
if the candidate
M1 for 4.8 x 1.1 x attempts to convert
[Vol of block =5 x 2 x 3 =130 3.2 or with one to different units this
or [4.8 x 2 x 3 =] 28[.8] or 29 rounded value[s] must be done
or[5x2.1x3=]31[.5] or 32 correctly for method
or[5x2%x32=]32 marks
thei thei
eir 30 x their 9 Their 9 is 8.89, 8.9
or 2700 + their 30 or9
_ . Dep on at least M1 Accept 2.7 + their 30
or 2700 = their 9 or for 2700 and their
9 used Their 9 is 8.89, 8.9
If MOMO, SC1 for or9
M2 two of 5,2, 3 and 9 If these calculations
49 M1 used are not shown they
270 A1 may be implied by
or A1 correct figures for
90 the answers
or
300 Accept e.g. 0.27 kg
Not reasonable oe and 2700 g or
0.27[0] kg shown oe Accept e.g. 0.09
kg/cm?
or Not reasonable oe and 90 or Al Inot
0.09 kg/cm? shown ow'e.9. wrongino
correct for not
reasonable
or Not reasonable oe and 300 and Accept implicit
30 shown Dep on M2M1A1 comparison with 2.7
kg if 2700 g or 0.27
kg not shown
e.g. it should be 10
times heavier
Total 5
50 9 3
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M1 for sin 30 = % oe

B1 for sin 30 =0.5
oe soi

Accept e.g. sin 30 =
Ji

Do not allow B1 if
contradicted

18

B2 for 162 or better

OR

their{a)
M1 for sinés = [AB] oe
or 2(their (a))? oe

For M1, accept

their (a)
caads |~ AB10®

For M1, accept e.g.
M{tﬂhﬁ#‘w[ AB]

=nd5

af2or 2
18500301 ) M1 implied by e.g.
Or =snds 162
B1 for sin 45 = ‘for For B1 accept cos
i -
‘20e soi 45 = For ;‘Loe
Do not allow B1 if
contradicted
Total

51

2.91 to 2.93 with correct working

First M1 may be on
diagram or within other
M marks

M1 for BAC =180 —
(37 +48) or53 + 42 or
95

AND

6.5 = 5in37

M2 for AC = sitheirss)

or

A 88
M1 for sna7

sin(thelr 3510 @

AND

A1 for AC = 3.92[6.. ]
or 3.93 (M1A1 implies
M2A1)

All methods:
“correct working”
requires at least
M1ANDM1ANDM1

First M1 may be
on diagram or
within other M
marks

M1 for BAC = 180
— (37 +48) or 53 +
42 or 95

AND

6.5 = sindd

M2 for AB = sinitheirss)

or
AB 6.5

M1 snsz  samerssioe
AND

A1 for AB =
4.84[8...] or 4.85
(M1A1 implies
M2A1)
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AND

AX
M1 for werzsz= sin48
or their 3.92 x sin48
oe

If 0, 1 or 2 scored,
instead award SC3 for
2.91 to 2.93 with no or
insufficient working.

If 0 or 1 scored,
instead award SC2 for
3.92[6...] or 3.93 with
no or insufficient
working.

Alternative Method
splitting BC:

First M1 may be on
diagram or within other
M marks. Accept other
terms for d. Do not
accept numerical
partition of BC.

M1 for BX = d and XC
=6.5-d

AND

6.5tand5
M2 for d = wnzr+umz0e

or

M1 for dtan37 = (6.5 —
d) tan48

oe

AND

A1 for d =3.87 to 3.88
(M1A1 implies M2A1)

AND

M1 for :_wﬁ.e?= tan37
or their 3.87 %
tan37

AND

A _ .

M1 for meress ~ "%

or their 4.85 %
sin37 oe

If 0, 1 or 2 scored,
instead award
SC3 for 2.91 to
2.93 with no or
insufficient
working.

If 0 or 1 scored,
instead award
SC2 for 4.84[8...]
or 4.85 with no or
insufficient
working.

First M1 may be
on diagram or
within other M
marks.

Accept other
terms for d. Do not
accept numerical
partition of BC.

M1BX=6.5-d
and XC =d

AND

&.5tan37
M2 for d = tams+unzr

oe
or M1 for
dtan48 = (6.5 —
d)tan37 oe

AND

A1 ford=2.62to
2.63

(M1A1 implies
M2A1)

AND

M1 for meree=
tan48  or their
2.63% tan48
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A
or for Es-mersen= tan48
or (6.5 — their 3.87) x
tan48

If 0, 1 or 2 scored,
instead award SC3 for
2.91 to 2.93 with no or
insufficient working.

If 0 or 1 scored,
instead award SC2 for
3.87 to 3.88 with no or
insufficient working.

Alternative Method
using Areas

The main scheme still
applies.

The first four marks
will be identical and
the area method
eventually simplifies to
the final

M1 expression. This is
just a much more
complex method.

ax
or &s-mer263tan37 or

(6.5 — their 2.63) x
tan37

If 0, 1 or 2 scored,
instead award
SC3 for 2.91 to
2.93 with no or
insufficient
working.

If 0 or 1 scored,
instead award
SC2 for 2.62 to
2.63 with no or
insufficient
working.

Total

52

81.48][...] with correct working

@’
M3 for 1r x \Z

OR

M1 for 32 + 2mor 32 =
21r or 32 =11d
A1 for 5.09[...]

M1 for 1 x (their 5.09)?

If 0 or 1 scored,
instead award SC2 for

Correct working
requires evidence
of at least M1

Do not accept
starting with 81.5
and working
backwards

Candidates
should use the
button or 3.142.
Accept 3.14 and
22/7 for max of
M3

M1 may be in two
steps or seen as
diameter here and
diameter/2 in the
area calculation

their 5.09 must
come from a
calculation
involving 1r
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81.48[...] with no or
insufficient working
If 0 scored, instead
award

SC1 for 5.09[...],
81.39[...], 81.42[...],
81.52[...] or 325][...] or
326 with no or
insufficient working

Total

53

82 min 30 sec

1 30
B3 for 82.5 or *%0or %%
or for answer 82m 5s
or 82m 50s

OR

M1 for 3.3 x 106 x 1.5
x 10° oe soi by figs
495

and

M1FT for (their 4950 +
60)

15 =10"
e_g_ 0003

their 4950 from
attempt at a
correct M1
expression

Total

54

Correctly shows cos 45° = Awith
supporting working

Using triangle ACD
(mark similarly for use
of triangle ABC):

B1 for ACD = 45° or
CAD = 45°

M2 for [AC =]

V1F 4 1P =v3)

or for [AC? =] 112 + 1[2]
oe and V2

or M1 for [AC? =] 112 +
112]

OR

B1 for ACD =45° or
CAD = 45° soi by use
in cos rule

M2 for

J1Pl+ 1¥1.2% 1% 1 xcos 90

and cos 90 = 0 soi [=

May be on
diagram
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[=v2]]
or M1 for 12 + 121 - 2 x
2 x 1 xcos 90

OR

B1 for ACD =45° or
CAD = 45° soi by use
in sine ratio or sine rule

M2 for [x =] ﬁoe and

sin 45 = ¥soi
=vZ)

wanfl) _ snds
orM1 for & =7 %
AND

A1ldep for ACD = 45°
or CAD = 45° stated/on
diagram and cos 45° =

1

Zand with no errors
seen leading to the
answer

Dep on B1M2

AO for cos = ¥
(without the 45)

Total

55

Tar
2 with correct working

B4 for correct
unsimplified answer
with correct working

OR
M1 for wx [2 x |k oe

45
A1 for wmx 211r 0€ or
better isw incorrect
cancelling/simplification

AND

M1 for % [2 x ]

45 B
A1 for "™ oe or
better isw incorrect
cancelling/simplification

Condone ‘x’ sign
oe in simplified
answer if
othel;wise correct
e.g. ux Tr
“correct working”
requires
M1ATM1A1
Condone R for r
throughout

For method
marks, allow use
of 3.14, 3.142,
22/7 for

Where k is
numeric or
algebraic but
does not come
from squaring
AII?YV eqg.k=3,r,

d, ¥

For A1 accept
e.g. 0.25 1ir
Correct
expression
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If 0 or 1 scored,
instead award SC2 for

Tor
final answer % oe

simplified answer with
no or insufficient
working

implies M1A1

For M1 must use
their previous k
e.g. uses k =6 for
first M1 then uses
8

here for 4\Tkgets 2nd
M1

unless the
expression is
gprr?ctly stated as
% oe which
gets M1A1

Correct
expression
implies M1A1

Total

56

Answer in range 36 to 42

4dep

Dep on B1B1
B1 for bearing of 078°
B1 for bearing of 114°

M1dep for 5 x their RL
10.1cm soi

Bearings can be
short lines. If no
lines then L
labelled can imply
the bearings

Dep on L marked
oe e.g. with cross
etc oron 2
intersecting lines
Use ruler to
measure RL

(Do not allow RS
measured if no L)

Total

57

2 with correct working

M3 for method for
three areas correct

or for 3000 or 900 and
1500 and 600 nfww

“correct working”
requires at least
M3

Treat as three
separate areas,
so trapezium from
0 to 1500 is three
areas, trapezium
from 0 to 1100 is
2 areas,
trapezium from
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or M2 for method for
two areas correct

(method towards two
from 900, 1500, 600)

or M1 for method for
one area correct
(method towards 900
or 1500 or 600) or for
1500 seen

AND

M1dep for their 3000 +
1500, dep on at least
M2

If 0 or 1 scored instead
award SC2 for 2 with
no or insufficient
working but not from
wrong working

600 to 1500 is 2
areas.

For M marks,
mark method not

accuracy, so M1
600 =3 .
for 7z even if not

evaluated as 900.

Total

58

18.5 to 18.6 with correct working

M2 for V26°+5.3°
or M1 for 2.62 + 5.32

and

M2 for 11 % their 5.90...
oe

or M1 for 2 x 1 x their
5.90...

1
or 1 x their 5.90... x 2

If 0 or 1 scored award
SC2 for answer 18.5 to

“correct working”
requires at least
M1 and M1 or M2
from use of
Pythagoras’
theorem or full
and correct
method using
trigonometry

M2 implied by
5.90...

their 5.90 includes
Ba7
34850r =@




Mensuration (H)

PhysicsAndMaths Tutor.com

18.6 with no working or
insufficient working
Total
B3 for 144 min
and 150 min or for
0.1h
Or B2 for 144 min
59 6 nfww or 150 min or for ;ﬁrzi?’ma;:ir?:;;%%pt
A: 2.4h and B: min
2.5h
Or M1 for
evidence of time =
distance/speed
For 2 marks, final
answer must not have
any units within the
expression isw wrong
simplification after
. correct answer
3600x/1000 oe isw Accept 3.6x
For B1 allow x x 3600
B1 for 3600x [m/h] or x + 1000 or these
8: §g60000(;1“(()r(;1(§sc]>e clearly implied in a
longer calculation
Total
M1 for [vol =] 240 | ‘Correct working’
+8.66 [=27.7..] requires evidence of at
least M1 AND M1 AND
AND M1 i.e. using formulas
their27.7..x3 for density, volume and
M2 for  4xx surface area
oe [=6.6...]
Answer with at least 4 sf rounding .
60 to 44.3 with correct working Or M1 Eorqthe/r )
—ar 4
271.7=3 After their27.7=3" ,r
Alforr=1.88or | =188o0r1.877[3..]
1.877[3...] scores M2A1
AND
M1 for [SA =] 4 x
™ x their 1.88 Condone working in
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If 0 scored,
SC1 for[r=]1.88
or 1.877[3...] with

reverse for a maximum
of 2 marks:

M1 for 44.4 = 4mir?

A1 forr=1.88 or

61

no working 1.879[6...]
Total
‘Correct working’
requires evidence of at
Check diagram for | least M2 AND M1 i.e.

77 to 78 with correct working

incorrect triangle

Correct triangle or
no triangle
indicated

M2 for

V3.6’ + 2.7 [=45lor for
full alternative
method

Or M1 for 3.62 +

2.72[=12.96 +
7.29]

AND

M2 for

54x544 -n% « 5.4 theird.5
Or M1 for
%x5.4xmerr4.5

Incorrect triangle
indicated

M1 for complete
Pythagoras to find
hypotenuse with a
maximum of one
incorrect
dimension

If 0 or M1 scored,
instead award
SC2 for answer
77 to 78 with no or
insufficient
working

If 0 scored, SC1
for 4.5 either

correct triangle with
Pythagoras and area
of a triangle

e.g. Finding AC, AO,
AE then the height (AC
=7.631t07.64, AE =
5.24 to 5.25)

e.g. EB found as
V36”27 ysing an
incorrect dimension for
OB
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correctly placed
on diagram or with
no working

Total

16 + 6 1T final answer

B3 for [angle at centre]
= 135 with correct

3
working or 2 [of circle]
oe

For full marks
‘correct working’
requires
evidence of at
least M1 AND M1
i.e.

use of formulas
for sector area
and arc

length or alternate
convincing
approach

For B3 ‘correct
working’ requires
at least M1 for use
of formula for
sector area

shaped face e.g. 7 x 4
-6x3
Or M1 for finding one

62 with correct workin
9 M2 method for
[360 = | 245 . . .
Or M2 for ==& *° finding fraction of
circle
a
Or M1 for = x 17 x 82
oe
AND
M2 for answer 16 + k 11
8 x thair g
where k= "0
their &
Or M1 for s x 2 X1 X | M4 |mplied by 6 T
8 oe ForM1k#0
or answer 16 + k1T
May be on
If 0 scored, SC2 for diagram
answer 16 + 6 1T
Total
M2 for correct method
63 50 to find area of L-

M1 could be on
diagram
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of the relevant partial
lengths of 3 or 6
M1 for their area x 5

OR

M1 for4 x 5 x 1
M1 for6 x 5 x 1
A1 for 20 or 30

OR

M1 for7x4x5
M1for3x6 x5
A1 for 140 or 90

Treat extra
volumes as choice
A1 Implies M1
Mark as oe for
other correct
products if split
into two different
cuboids that make
the solid

Not7 x4 x5 x 1

x 1

Treat extra
volumes as choice
A1 implies M1
unless 140 comes
from7 x4 x5 x 1
x 1

Total

64

10 with correct working

BD
M1 for 2= sin 30 oe

B1 for sin 30 = 0.5 soi
A1 for [BD =] 6

4
M1 for their BD x zoe

A1forCD =8

M1 for (their BD)? +
(their CD)? [= BC?] oe

If 0 scored
SC3 for answer 10 with
no working
Or SC2 for CD = 8 with
no working

‘Correct working’
requires evidence
of at least M1 or
B1 and M1M1 or
alternate
convincing
approach

Answer 8 gets A0
unless CD =8
shown in working
or on diagram

SCs may be seen
on the diagram




Mensuration (H)

PhysicsAndMaths Tutor.com

Or SC1 for BD = 6 with
no working

Total

65

92 or 91.87 t0 91.88

45 $in58
M2 for 7 oe

implied by 29.29...

sin58 _ sinC
Or M1 for 78 45 oe

M1 for [B =] 180 — 58 —
their 29.292... or
92.7[08...]

T8:xsin theirB

M2 for sin58 oe

_[ac] 78
Or M1 for sintheire  sin580€

Alternative method

cosine rule (AC = x)

M3 for quadratic with
coefficients evaluated

Or M2 for

%+ (-2 X% 45x c0s58) + (45° - 787 |[=0]
oe

Or M1 for
782=x2+452_2 x x x 45
x cos58

AND

M2 for correct use of
quadratic formula

Or M1 for quadratic
formula with at most one
error

If 0 scored SC2 for 92 or
91.87 to 91.88 with no
working

Or SC1 for 29.3 or
29.29]...] with no working

‘Correct
working’
requires
evidence of at
least M2 or
M1M1

i.e. x2 —47.69x
— 4059 [= 0] oe

Total

66

Complete correct argument
e.g.

Angle ABC = 20°

5
[BO =] e.g. sni0

B1
M2
A1ldep

Accept any correct
method not using
28.79

Could be on diagram
and also accept
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sinf0- > ABO =10°, BO'T =
28.793...... or 28.794 M1 for e.g. (BO] 80°
Dep on at least M1
i.e. BO as subject for
M2 and condone
sine rule with sin 90°
for M2
Total
5
67 81.7 M1 for 2x (7.4 +
11.6) x 8.6 oe
Total
Accept any correct
method e.g.
M1 for [height =]
28.79 +50r 33.79
M2 for [half base =] ) -
5 3.7 Correct working
tan40  tan80 requires evidence of
_ at least M2 or M1M1
Or5M1 for tan40 = Condone use of 6
half base Or leading to an answer
of 202.7...
_ 819 M2 implied by e.g.
- 201 or 201.2 to 201.5 with correct tan80 = halfbese 5.95t0 5.96 or 11.9
working t0 12.0
]
M1 for 2x their base
X
, . 1
their height oe e.g. 2x (2 X 5958)
X
If 0 scored
to 201.5 with no
working
Or SC1 for 5.95 to
5.96 or 11.9to0 12
with no working
Total
_ Allow any correct 11.3[3...], 10.8[3...],
69 600 ml with three correct comparison e.g. 10.9p per 100 ml
comparisons (converting all to 600 | Or 34, 32.5, 32.7p
ml) per 300 ml
Or 68, 65, 65.4p per
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B2 for three correct
figures to compare
Or B1 for two correct
figures

600 ml

Or 226[.6...],
216[.6...], 218p per
2 litres

e.g. 32.5[p] is
sufficient for B1 as it
compares to 34[p]

OR
M1 for one correct
appropriate
calculation
3
e.g. 2.18 x 200r 34 x
20 + 3 oe
Total 3
Accept 6.7 with
working
May be seen on
_ . diagram or within
B1 for [BAC =] 45 soi M2/M1
expressions
AND
M2 for [BC’] rn-::u.(J:TET.-.:-unl:]
or
M1 for
70 6.67 or 6.670 to 6.671 4

Examiner’s Comments

Lower performing candidates did not make
worthwhile progress, as knowledge of circle
theorems and the sine rule needed to be
combined to answer the question.

Angle CAB is 45° from the alternate segment
theorem, although the reason was not required
for the award of the mark. However, it was
common to misuse the theorem and give the
angle as 77°. A few candidates assumed this
was an isosceles triangle and therefore worked
out the angle as 64°.
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The sine rule work was performed very well by
those attempting to finish the question. Many
of those candidates who had an incorrect value
for angle CAB were still able to use it correctly
in the sine rule and so gained two marks out of
four.

Total 4

For two marks, 2t must
be seen in at least one
statement as BD or on
the diagram as BD

BD = EF or BD = 2t

and [opposite sides of a] rectangle

71 |a [are equal] 1 Examiner’s Comments
BCd= BdD [=f2t] tor/circl Candidates needed to make clear use of BD
and radii [of a sector/circle] as the connection between FE and BC
alongside supporting reasons. For example,
‘BD = FE because they are opposite sides of a
rectangle and so BD = 2t and then BC = BD
because they are both radii of the same
sector/circle’.
Stated or seen on
diagram
B B All M marks may
ABF =55 and AB = 5t be seen within a
summarising
_ expression
Lheirss
360 x 27T % their 5t
B1
> M1
360x 277 x 2t Condone 10t + 4¢,
b M1 7t + 7t etc but not
5t + 2t + 5t + 2t M1 14t
A1
SR 2MK 2t + o X 2K 5t
+5¢ + 2t + St + 2t
Tt + 14t Examiner’s Comments

Part (a) served as a prompt for part (b) and
most candidates making an attempt deduced
that AB = 5¢, which enabled them to gain a
mark if showing the sum of the four straight
sides leading to 14t. Candidates could also
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gain a mark for having both AB = 5t and angle
ABF = 55°.

The remaining three marks were for the arc
lengths of the two sectors and completing the
summation of the perimeter to the given
answer without error. Some candidates found
the areas of the sectors, but then abandoned
their work. Generally, those who made an
attempt knew what they were doing and
completed the task accurately.

Total

72

8.75 to 8.752 nfww

Accept answer 8.8
after B2 seen

B2 for 670[.2...], 670.3

or M1 for i"x 82 x 10
AND

their value must
[their(in x 82 x 10) oe Come_ frqm gorrect

M1 for substitution into

given formula

Examiner’s Comments

Most of the candidates correctly substituted
into the volume formula and most evaluated it
accurately, gaining two marks. A good number
of candidates continued correctly by attempting
to find the cube root of the volume. Others
made errors, either finding the square root,
dividing by six (the number of faces) and then
finding the square root, or dividing by twelve
(the number of edges).

73

i

“C% or better
LAY

m W (thelrﬁ)

45 2]
w0 " "3 or better

M2 A2
M1 A1

Accept any
variable for AC
provided not
incorrect length

M1 for = cos30 oe

sinEl sm"IUDE Accept |Onger

or for —+ = 4 methods using 4




Mensuration (H) PhysicsAndMaths Tutor.com

tan 30 to find BC
73 then Pythagoras’
or sine rule

N M2 for AC explicit

i oe for B1 e.g.
B1 for COE-EU-? 113 5m60=¥

dep on at least M1

with no errors seen

gt
Xgx—

Accept : 3

Examiner’s Comments

This proved challenging for all but some of the
higher performing candidates. There were
some successful responses that showed each
step of reasoning towards the required area.
Some were able to set up a correct
trigonometric equation to find AC, but then
could not recall the exact value of cos 30 that
was needed to complete the solution. There
were follow-through marks available for the
method using their AC to find the area of the
sector, provided candidates had considered a
correct trig equation to find AC previously.

1643 , 8
_+;r;

Accept e.g. s
for 3 marks

M1 for 34X 3 *sn30FT
their AC from (a)

or for ix 4 x4 x
tan30

3 8 . 1
3 3 B1 for sin 30 = :oe or

for tan 30 = 5 °°

Examiner’s Comments

Fewer candidates were successful here than in
part (a) and there were many that omitted this
part. Those that were successful used either
trigonometry or Pythagoras’ theorem with their
AC to find BC, before attempting to find the
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area of the triangle. The concise method using

%x their AC x 4 sin 30 to find the area was
seldom seen.

Total 9

M1 for 2.4 x 400

Examiner’s Comments

74 960 2

Most candidates recognised that to work out
the mass in grams, 2.4 should be multiplied by
400. Many were unable to complete the
calculation correctly and responses involving
the figures 96, but not 960, were frequent.

Total 2

B4 for 7395[...] with
correct working

OR

M2 for correct method to
find angle 125 e.g. 53 +
180 —108 or 360 — 108 —
(180 — 53)

or M1 for correct method
to find angle 72 or 127
€.9.180 —108 or 180 — 53
and

M2 for

J35T 4 617 =2 x 35 x 61 x cos (their 125)

“Correct
working”
requires at
least M1 from
cosine rule

75 85.99... to 86 with correctworking | 5| or M1 for [AC?=] 352+ 612 | oo L
— 2x35x61xcos (their 125) [angle%\BC =3;

If 0, 1 or 2 marks scored, 125

instead award

SC3 for answer 85.99... to
86 with no or insufficient
working

If 0 or 1 mark scored,
instead award

SC2 for answer 7395]...]
with no or insufficient
working

Examiner’s Comments
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The key to this question is finding angle ABC
correctly. Most of those who did then went on
to use the cosine rule to find AC. Some
assumed that the anti-clockwise angle at B
equals the clockwise angle at B, 108°, so they
found angle ABC to be 144°. They then used
the cosine rule correctly to gain some credit. A
few assigned 53° to the angle BAC and so they

used the sine rule to find angle ACB and then

they solved the triangle.

Total

76

4242 with correct working

“Correct working”
requires evidence

of either M2 or M1
M1
M2 for viz&-20°or M1 M2 implied by
for[...]?+202=4252 37.5

or B1 for 20

Accept any correct
method for the area

e.g.

M1 for (48 + their 37.5)
x 54 or 4617

M1 for ix their 37.5 x
20 or 375

M1 for their 4617 —
their 375

If 0, 1 or 2 marks
scored instead award
SC3 for answer 4242
with no or insufficient
working

If 0 or M1 scored
instead award

SC2 for 37.5 with no or
insufficient working

Examiner’s Comments

Alternative for
areae.g.:

M1 for 48 x 54
implied by 2592
M1 for

ix{sw 34) % their37.5

implied by 1650
M1 for their 2592
+ their1650

OR

M1 for 34 x their
37.5 + :x their
37.5 x 20 implied
by 1275 + 375
M1 for their 2592
+ their 1275 +
their 375 i.e
adding all their
areas together

Note : M1 M1 M1
for the area
requires a correct
method

The key piece of information that candidates
needed to find was the perpendicular length
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from point E to line CD produced by using
Pythagoras’ theorem which many were able to
deduce. The pentagon can be divided into
many different shapes, so we did see quite a
variety of approaches. The most common was
to make a rectangle using vertices BAE,
another rectangle using DC and a right-angled
triangle using ED as the hypotenuse. There
were some candidates with the correct
method, but they made a calculation error in
one of the areas.

Total 6
Do not reward work
from use of 40.5°.
M1 for 8.22= 1062+ | M2 implied by 25
12.52 -2 x 10.6 x oe and accept 67.24
12.5 % cos[.] oe for 8.22 etc
and
M1dep for 0.7598...
or 265 cos[.] = Dep. on previous M1
201.37
For M2 and M1
accept alternative
08 BAG 1 sD:opré(():In atleastM1 | | thods which must
cos = be correct and
g || R ceorver M2 complete.
A1
If 0 scored award
40.54... SC1 for 40.54...

Examiner’s Comments

Most candidates recognised the need to use
the cosine rule, though many of them could not
fully manipulate the expression to the form with
the angle as the subject or wrote the cosine
rule for the wrong angle. Most who reached
265 x cos BAC = 201.37 went on to find the
angle, but not all of these gave the more
accurate 40.54 that was essential to show the
value is indeed 40.5 correct to 1 decimal place.
Common errors in the method were
substituting 40.5 into the formula and finding
the length of BC as 8.2 and a very few used
right-angled trigonometry thinking that angle B
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was 90°. A few used the sine rule involving the
use of 40.5, which enabled them to find the
size of the other two angles; this was not an
efficient way to proceed, but it was more often
used in part (b).

Misconception

Many candidates thought that angle ABC was
90°.

43.02 to 43.07
or 43[.0] or 43.1

For M1 accept
alternative methods
M1 for ix 10.6 x which must be

12.5 x sin 40.5... correct and
complete e.g using a
different angle

Examiner’s Comments

There were many correct answers, however
some candidates made it harder for
themselves by calculating one or both of the
other angles before substituting in the values.
Not all candidates used the correct sides for
their chosen angle, the most common being
when using 40.5 as the angle they would use
the side 8.2 in their calculation.

Total

78

16, 30, 34 in any order
with correct working

“Correct working”
requires evidence of
at least M1 leading
tox =11 or M2 if
using trials

M1 forx+5+ 3x +1
+ 2x + 8 = 80 may
be implied by a
subsequent correct
equation

M1 for simplifying
their equation to ax
+ b = c implied by 6x
+14 =80

Note for all methods:
x =11 scores
M1M1M1 if there is
some supporting
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work but on its own
scores SC1

M1 for the first
correct step in
solving theirax + b =
ce.g.6x=80-14

M1 for substituting
their 11 into x + 5, Alternative method
3x+1and2x+8

M2 for80-5-1-8
oe or 66 or M1 for 5
+1+8or14

Alternative method M1 for their 66 +
using trials their 6 implied by 11

M2 for at least one
complete correct
evaluation of x + 5 +
3x+1+2x+8

M1 for substituting
their 11 into x + 5,
3x+1and2x+ 8

If 0 or 1 scored,
instead award

SC2 for 16, 30, 34 in
any order with no or
insufficient working

If 0 scored
SC1 for x = 11 with

no or insufficient
working

Examiner’s Comments

This question was generally very well
answered, with most candidates using an
algebraic approach and solving the equation
correctly. Some attempted to use trials and we
required just one complete evaluation of the
three expressions with the number tried, then
added and the result clearly seen.

Their fully correct M2 for e
conclusion after M2 scored J(their16)? + (their30)? g

3 marks for
correctly evaluated
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or for (their16)? +
(their30)? and
(their34)?

both correctly
evaluated

OR

M1 for

J(theirle)? + (their30)?
either not

evaluated or
incorrectly evaluated
or for (their16)? +
(their30)? and
(their34)? either

not evaluated or
incorrectly evaluated
or for (their16)? +
(their30)? correctly
evaluated

Alternative methods

Cosine rule : [cos ... =]
...=90

Yes, V16E + 30¢=34
Yes, 162 + 302 =
1156 and 342 = 1156

or eg after 15, 30, 34

No, 152 + 302 = 1125
and 342 = 1156

Adapt the scheme
for equivalent
correct methods e.g.
Pythagoras using
hypotenuse and
subtraction

1634308 =342

== = 0 hence angle

M1 for correct cos rule statement for angle, M1
for 0 OR cos -1 or arc cos with 90 and A1 for

“Yes” (A1 dep on M2)

Algebra :

M1 for both (x + 5)2 + (2x + 8)2 = x2 + 10x + 25
+4x% +32x + 64 = 5x? + 42x + 89 and (3x + 1)2
=9x? + 6x + 1 [ leading to 4x? — 36x — 88 =0

and (x—11)(4x + 8) ]

and M1 for substituting x = 11 into 5x% + 42x +
89 and 9x? + 6x + 1 and getting 1156 or for
accepting x = 11 and rejecting x = — 2 for

correct reason “Yes”

Trigonometry(not cos rule) :

The use of sin, cos or tan to find the other two
acute angles will not lead to an exact angle of
90° therefore award just M1 for two correct
statements, one about each angle e.g

. 16 . %
sinf..] = o and sin[..] =

0
s#and M1 for two angles to at
least 2 dp e.g. 28.07[2..

.Jand 61.92[7...] or

61.93 an award max. of M2 because this
method will not show exactly that it is a right-
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in-i18 + =j 130
angle. The one exception is " &/ * 5" Gl etc

which, if seen, could score 3 marks.

Examiner’s Comments

It was expected that Pythagoras’ theorem
would be used and clearly demonstrated that it
holds for these three values, so showing that
the largest angle was a right angle. It was not
sufficient to just write down ‘Pythagoras’
theorem’, we required to be shown that it holds
for this triangle. The cosine rule was another
good method, if a little more demanding. Using
normal trigonometry is harder as it assumes
the right angle and also the other two angles
are irrational numbers, so showing they sum to

90 is difficult.
Total 8
‘Correct working’
requires evidence of
at least three M
marks
Working may be on
diagram
W3l T T ee | MAY beseenin
stages
Method must be
seen for M3
200481 (32[0] tO 3211 or
79 ~ or426.6 to 427 with correct 5 or o V1025
working ‘ )
M2 for 14.52 — 102 —
102 0e (10.25)
or
M1 for 14.52=10%2 + | May be seen in
102 + h? stages
or for 102 + 102 oe
implied by 200
— For M3 and M2
%;ﬂ;dt;w o€ condone 10Vz*for
14.1.. of 1043 (102F which may lead
T to wrong answer for
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M2 of 190.25 or for
M3 of 13.79...

or for 202 + 202 oe
implied by 800

or for Vav* +20* oe
implied by
28.2[8..], 28.3

...or 2042

AND

M1fDr%x 20 x 20 x
their 3.2[0]

Their 3.2[0] must be
in the range 3.2[0] to
oS 400 x their 3.211 and must
3.2[0] come from an
attempt at 3D trig or
3D Pythagoras

If 0 or 1 scored,
instead award

200441

SC2for & or426.6
to 427 with no or
insufficient working

If 0 scored,

SC1 for = V0% o
3.2[0] to 3.211 with
no or insufficient
working

Examiner’s Comments

Most candidates realised this was a
Pythagoras’ theorem question and many were
able to start by finding the diagonal of the base
as v20°+20° or AQ as Y10°+10°  Progress from

there varied. Most proceeded to V'*% - (103

and, while many evaluated this correctly, there
were several different errors made. Some
made a simple slip and forgot to take the
square root and went on to use 10.25 as the
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vertical height, but a more common error was

to calculate 107 instead of {'M}?Ieading toa
vertical height of 13.79.... Some candidates
worked in decimals rather than exact form.
While they mostly managed to avoid these
computational errors, they often introduced an
accuracy error through premature rounding of
interim answers (such as using 14.1 for 10¥2),

Very common wrong answers were 1400
(arising from using triangle AOE with AO = 10)
and 1933.3... (from assuming the
perpendicular height was the same as the slant
length of 14.5). Neither of these methods
scored a mark as they had bypassed the 3D
nature of the demand.

It is possible to use trigonometry to answer this
question, but these attempts were rare and
often made incorrect assumptions such as
angle EAO being 45°.

This question required candidates to show
working. Therefore, candidates should be
showing the Pythagoras’ theorem or
trigonometry calculations rather than just
adding lines and lengths to the diagram or
presenting a sketch of a right-angle triangle
with the three dimensions stated.

240
or
80
or
300

Not reasonable oe and 2400 g or
0.24[0] kg shown oe

Total 5
[Vol of block =3 x 5 x 2 =130
or[3x4.9x2=]29[.4]
or[3x49x2=]31 Throughout question
or[3x5x22=]33 if the candidate
M1 for 3.1 x 4.9 x attempts to convert
their 30 x their 8 2.2 or with one to different units this
rounded value[s] must be done
or 2400 = their 30 correctly for method
marks
or 2400 =+ their 8 M2
M1
80 A1 | DeponatleastM1 ., . g:c787 790r
A1 or for 2400 and their 8

8 used

If MOMO, SC1 for
twoof 3,5, 2 and 8
used

Accept 2.4 + their 30

their 8is 7.87, 7.9 or
8
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or Not reasonable oe and 80 or

0.08 kg/cm3 shown If these calculations

are not shown they
may be implied by
or Not reasonable oe and 300 and correct figures for

30 shown the answers
Accept e.g. 0.24 kg

Accept e.g. 0.08
kg/cm3

Allow e.g. wrong/not
Dep on M2M1A1 correct for not
reasonable

Accept implicit
comparison with 2.4
kg if 2400 g or 0.24
kg not shown

e.g. it should be 10
times heavier

Examiner’s Comments

Successful candidates tended to be very
efficient in terms of the strategy, getting an
estimate for the volume using the rounded
values 3, 5 and 2 as a first step, then correctly
multiplying the volume by the rounded density
of 8 to get to 240 g. After getting to this point, it
was rare for candidates not to compare the
quantities correctly, but a few incorrectly stated
there were 100 g in 1 kg and thus thought
Sam’s estimate was reasonable. Some
candidates correctly estimated the volume, but
then used the density formula incorrectly, e.g.
30 + 8. Some did not recognise the need to
estimate the values and attempted much more
complex arithmetic than was necessary to
answer the question. Almost all candidates
were able to score at least 1 mark on this
question.

Assessment for learning

Reading the question and looking for key
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words within the demand will help candidates
to determine next steps. Here the key words
‘Use estimation’ appears in the demand. The
method hence requires rounded values be
used, which makes the calculations much
easier.

Total 5

M1 for sin 3D=%o-a

B1 for sin 30 = 0.5

o
. sin 30 =
oe soi Accept e.qg.

Kl

Do not allow B1 if
contradicted

Examiner’s Comments

81 |a 6 3 This question was attempted by most
candidates. The majority recognised that it
required them to use trigonometry. A small
proportion of candidates tried to use angle
properties or Pythagoras’ theorem and were
unsuccessful. Some candidates used the sine
rule as opposed to right-angled trigonometry,
with varying success. The majority of
candidates who used trigonometry correctly
identified the need to use sin30 and many
completed the calculation to give the correct
answer. The most common error for those
using trigonometry was using an incorrect
value for sin30, or in some cases using cos30.

B2 for v7Z or better

OR

their(a)

12
b &2 or 7 cao

5in4s

2(their (a))? oe

M1 for ——— [= AB] ve
(=48] or

12xsin30
sin4s

[=A8]

For M1, accept

their(a)
=A oe
COs45 =48]

For M1, accept e.g.
their(a)=sinoo

sin4s [= AE]
M1 implied by e.g.
72
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For B1 accept cos

-
; V2 1 _

B1forsinds=—or—=oe soi
22 45=§nr$ oe

Do not allow B1 if
contradicted

Examiner’s Comments

Candidates were less successful in this part
than in (a). Most candidates who attempted
this question used trigonometry rather than
Pythagoras’ theorem. Those that used sin45
often made a common error in attempting 6 x

sin45 rather than ﬁ Others using
trigonometry used tan45 or were unable to
recall the exact value of sin45 within their
method. There was a reasonable proportion of
candidates who showed a fully correct method,
but were unable to simplify their expression
involving surds and scored 2 out of the 3
marks. A minority of candidates did not attempt
this part at all.

Misconception

Some candidates struggled to rearrange

nd5 =5
s™5%%to make AB the subject. A common

error was 6 x sin45, leading to an incorrect
answer of 32

Total 6

“Correct working”
requires evidence of
at least M1 AND M2

M2 for 222050 .
Accept answers that round to 25.7 T (17.386...
82 . . 6
with correct working or
M1 for — = =L

sinls  #in3o

AND
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M3 for correct cos
rule with cos as the

subject (0.900...)
or
M2 for the above
(M3) with one error
or wrong angle
Selected or for 8 +itheir 17.386.)1 -13?
82 = 132 + (thelf eg. for Exfu(fheelr 17.386..)
17.386...)2 — 2 x13 x
(their 17.386...) %
cosl...]
or
M1 for the above e.g. for132=82+
(M2) with one error (their 17.386...)° — 2
or wrong angle x8 x (their 17.386...)
selected x cosl...]

If 0 or 1 or 2 scored,
instead award

SC3 for 25.7 (or an
answer rounding to
25.7) with no
working or
insufficient working

If 0 or 1 scored,
instead award

SC2 for 0.898 to
0.902 with no
working or
insufficient working

If 0 scored, instead
award

SC1 for[QS =] 17.3
to 17.4 with no
working

Examiner’s Comments

Given the challenge of the question, a
reasonable proportion of the candidates
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realised they needed to find QS first and
attempted the sine rule in triangle PQS. Some
of these then made some progress with the
cosine rule in triangle QRS. 5 or 6 marks were
achieved by some candidates who scored less
than half marks on the paper as a whole.
Total 6
M1 for 102 + 62 or 62 N
+ 42 or 102 + 42 3l M1 implied by 136,
52, or 116
oe or better
102 + 62 + 42 oe or better
eg 152
83 152 oe or better 'X\I12
A1 Dep on M2A1
Does not fit and 132 = 169 or
V152 lies between 12 and 13 oe Accept No and V12 s
less than 13
or No and
Vi52 =12.[.]
Total 4
M1 for /2 x 8 x 7 x
sin 45 oe
B1forsin 43 = _|:-" or better
Examiner’s Comments
84 1445 el answer 3 This was a challenging question and very few
responses were seen.
OCR support
A student guide to exact trigonometric ratios,
detailing conceptual and pattern spotting
techniques, is available here: Teaching activity:
10.05c Exact trigonometric ratios
Total 3
85 12 with correct working 6 “Correct working”
requires evidence of
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at least M1M2 or
convincing
pictorial/alternate
convincing approach

8210r Mo or 2 oe 0.925 or 92.5% or
@ 0.075 or 7.5%

OJ'M‘iforl;iogsoi 0.125+ 0.8 or
§ 0 12.5% + 80%

M2dep on M1 for eg 900 + 3 =300
[distance in m =] 900 | and 300 % 40 =
+ 12000

Il their :;’G'E

or M1dep on M1 for
900 = 1 — their ©

M1 for their distance | allow M1 for 900 +
+ 1000 soi with no 1000 with no further
further incorrect incorrect conversion
conversion seen

Must see written
distance to convert

If 0, 1 or 2 scored
then instead award
SC3 for answer 12

If 0 or 1 scored then
instead award SC2
for answer 12000

Examiner’s Comments

This question was answered well by more able
candidates.

Most were able to access the problem in part
1, 4

by adding & * 5 and most did this successfully
37

to get 40. Some divided by 3 and then either
attempted to multiply by 40 (or 37 in a few
cases) with processing errors. A number of
candidates could not convert their distance in
metres to kilometres. For some, a more




Mensuration (H) PhysicsAndMaths Tutor.com

random approach to the method was shown
that did not progress towards the answer.

Several candidates incorrectly started by trying
14

to find 8 5 of 900.

Exemplar 1

13
-

5. & -3
&t ac

» L =
3

e

2

s AOOwa

22 2 2lu

T ¥ kko 2 vicoe

1200 vz (Uignn

VLt e

This exemplar illustrates a clear systematic
approach to working, with each stage set out
line by line leading to the correct response.

Total 6

M1 for correct use of for M1 ignore units
(10%)% oe ;

or correct use of and can be implied
(102)2 or (101)2 if by one correct result

converted to cm? e.g. 1200 or 950

A and 120 000 or [0].095
86 |a or 2
A and 1200 and 950
Examiner’s Comments

Many candidates treated the units as length,
so the use of 1000 was prevalent. The most
successful responses converted both numbers
to cm?.

M1 for 3 x 4 x 5 oe

Examiner’s Comments

Most candidates found the volume of the
cuboid but then divided 0.65 by 60 or the other
way round.
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Total

87

9.6 with correct working

M5 for
J83% + (5.4tana2)?

OR

M2 for 5.4 x tan 42
oe

tan42=",‘—':'oe

or M1 for

A1 for 4.8[6...] or
4.9

and

M2 for
or M1 for 8.32 +
(their 4.8[6..])2

If 0, 1 or 2 scored,
instead award

SC3 for answer 9.6
with no or
insufficient working

If 0 or 1 scored,
instead award

SC2 for answer
9.619... or 9.62 with
no or insufficient
working

“Correct working”
requires evidence of
at least M1 M1 or
M2

and also accept 2sf

numbers

4.8[6...]or4.9 can
imply M2 if M1 given

Alternative method
(sine rule):

SAxiindl

M2 for sin (EReirdd) oe

or M1 for

— 54
sin4z stnltheirdd)

9.619... or 9.6[2]
can imply M2 if M1
awarded

Allow full and correct
equivalent trig.
methods to score
M2 in both triangles
e.g. using the other
angle in the first
triangle, i.e. their 48
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If 0 scored, instead
award

SC1 for 4.8[6...] or
4.9 with no or
insufficient working

Examiner’s Comments

Incorrect use of trigonometry, usually involving
cosine, was widely seen. Some candidates
attempted to use Pythagoras’ theorem with 42
and 5.4 and many candidates were not
comfortable using tan. Once a value had been
found for the height of the first triangle, most
used Pythagoras’ theorem in the second
triangle. Some did not give their answer correct

to two significant figures.

Total

88

10.1 or 10.07 to 10.08 with correct
working

M4 for

im 3
;. wiped? = } :-cnxt.;. dy'=d oe

M1 for rearranging
their equation
OR

M1 for +*™#implied by
268.[08...] or 268.1

B1 for [radius of water
=] 49

M2 for
Lam=(1dy=d = their 268.08... or

M1 for

L

“m(1df*d condone one
error

M1 for rearranging
their equation e.g.

&= their268.08,,. = 12

T implied
by [d® =] 1024

Alternative method

allow 10 only if
working supports it

“Correct working”
requires evidence
of at least M2 or
M1 M1

356w

M1 implied by &

Note they can use
h = 2r so apply the
scheme
accordingly, 1024
will become 256

Complete method
with trials giving
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M4 for

3
: .r)
=(=) oe
;nxlrﬁx:m [m

M1 for rearranging
their equation

OR

M1 for *™4implied by
268.[08...], 268.1 or

356
3

M1 for ™50 implied
by 22501t or
7068[.58...]

or 7069 or 7068.6

M2 for

3
[sf=]
N

258w
3

oe or 0.33597... rot

;.-mashc;m

or M1 for
1 oeor0.0379...

T
w5830
Pl

M1 for their sf x 30

If 0 or 1 scored,
instead award

SC3 for answer 10.1
or 10.07 to 10.08 with
no or insufficient
working

Examiner’s Comments

The common response was to start by

calculating the volume of the sphere and the

volume of the cone. After that most did not

know how to work out the scale factor of

length. Only a few were able to progress using

this method. Alternatively, some realised that
d

the radius of the cone of height d is 2 and so
they were able to form an equation and solve

it.

the correct answer
can score 6 marks

M1 for each
correct trial up to a
maximum of M3
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Exemplar 3

I e
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wat (3 3rmertako Grapliteie L

- FL IR,
L S T i

1.7

In this exemplar the volume of the sphere and
the volume of the cone were correctly worked
out. The candidate took a step further by
dividing the volumes, but incorrectly converted
to a percentage. Instead of multiplying by 100,
they needed to find the cube root to give the
scale factor for length. This could then be
multiplied by the height to give the correct
answer.

The two volumes have been rounded but these
figures would still give an accurate final
answer. Candidates should be encouraged to
avoid rounding mid-way through calculations
as this impacts the accuracy of the final

answer.
Total 6
M2 for V37 +6.4
or M1 for 3.72 + 6.42
and “correct working”
requires at least M1
M2 for T x their and M1 or M2 from
7.39.. oe use of Pythagoras’
o.r M'1. .for 2 x T x theorem or full and
their 7.39 correct method using
.39... i .
89 23.2 to 23.25... with correct 5 | ormxtheir7.39... x; | rigonometry
working M2 imoi
plied by 7.39...
If 0 or 1 scored award their 7.39 includes
SC2 for answer 23.2 54 65 or =
to 23.25 with no )
working or insufficient
working

Examiner’s Comments

This question was well answered. Most
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candidates used Pythagoras’ theorem to find
length BA. A few attempted trigonometry and
they were usually unsuccessful. In calculating
the circumference there were some who used
the formula for the area. Many did round
values too early in their calculations, for
example the diameter should have been given
to at least three figures such as 7.39... .

Total

90

E.g.

Correct inequalities shown on
diagram, correct region R
identified and correct area
calculation 72 x 6 x 4 [= 12]

B1 forline y=5
B1 forline x+y=13

AND

B1 for correct side of
y=2x+1

B1 for correct side of
y=5

B1 for correct side of
x+y=13

AND

M1dep for 72 x 6 x 4
[=12] oce

Examiner’s Comments

Condone good
freehand lines, which
can be dashed or
solid.

Lines need only be
one square long for
line mark but they
must be fit for
purpose to define
their region

Mark the region
which is labelled, but
if no labelling mark
the single region
which is shaded (or
unshaded) or implied
by area calculation of
correct region R

Use diagram for
these three marks

If extra lines, mark
those bounding R. If
no R, mark poorest
two

Dep on region R
being correct
Accept counting
squares but check
areas bounding

y =2x +1

Accept split into two
triangles 4 and 8 oe

Many candidates drew the correct line for y =
5, with only a few instances of y =4, y =6 or x
= 5 being seen. Candidates had greater
difficulty in drawing x + y = 13 and the line was
often either omitted or else interpreted as
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meaning the two lines x =13 and y = 13.

Candidates who drew the correct lines often
proceeded to identify the correct region for R.
Although it should have been straightforward to
then find the area of the triangle through %% x

base x height, some candidates attempted :
absinC, often measuring a, b and C and then
fudging the values to obtain an answer of 12
cm?2. Such attempts scored 0 marks for the
area unless absolutely accurate.

Candidates who did not draw x + y = 13
correctly sometimes added the line y =9,
therefore creating a trapezium of area 12 cm?
for an incorrect region R bounded by y =5, y =
9, y = 2x + 1 and the y-axis. This is an example
that scored 2 marks, because y = 5 was
correct and their region R was the correct side
of y = 5 but not the correct side of y = 2x + 1.

Total

91

2.8 to 2.81 with correct working

First M1 may be on
diagram or within
other M marks

M1 for BAC = 180 —
(32 +43) or 58 + 47
or 105

AND

7.5 ®iin3d

M2 for AC= sin {their 105)

or

AT _ 75
M1 for sz ~ Singmeriosn o
AND
A1 forAC=4.11[4...]
or4.115
(M1A1 implies M2A1)

AND

A _
M1 for theiran - sin43

or their4.11 x sin 43
oe
If 0, 1 or 2 scored,

All methods: “correct
working” requires at
least
M1ANDM1ANDM1

First M1 may be on
diagram or within
other M marks

M1 for BAC = 180 -
(32 +43) or 58 + 47
or 105

AND

7.5 welned

M2 for AB= sin (eheir 105)

or
AR _ 25
M1 sinss ~ sinemeir105) Q@

AND

A1 for AB = 5.29[5...]
or 5.3[0]

(M1A1 implies M2A1)

AND

AX o
M1 for metrsam) - S92
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instead award

SC3 for 2.8 to 2.81
with no or insufficient
working.

If 0 or 1 scored,
instead award

SC2 for 4.11[4...],
4.115 with no or
insufficient working.
Alternative Method
splitting BC:

First M1 may be on
diagram or within
other M marks.
Accept other terms
for d.

Do not accept
numerical partition of
BC.

M1 for BX = d and
XC=75-d

AND

TS5tand3

M2 for d= raniz+tana3 Q@

or
M1 for dtan32 = (7.5
- d)tan 43 oe

AND

A1 ford=4.491t04.5
(M1A1 implies M2A1)

AND

AX
M1 for theiraas tana2

or their 4.49 x tan32

ax
or for s—tmeirsan

=tandd
or (7.5 x their 4.49) x
tan43

If 0, 1 or 2 scored,
instead award

SC3 for 2.8 to 2.81
with no or insufficient
working.

If 0 or 1 scored,

or their 5.3[0] x sin 32
oe

If 0, 1 or 2 scored,
instead award SC3
for 2.8 to 2.81 with no
or insufficient
working.

If 0 or 1 scored,
instead award SC2
for 5.29[5...] or 5.3[0]
with no or insufficient
working

First M1 may be on
diagram or within
other M marks.
Accept other terms
for d. Do not accept
numerical partition of
BC.

M1 forBX=75-d
and XC =d

AND

- TStaniz

M2 d= tandZ+taniz QO

or M1 for

dtan43 = (7.5 - d)tan
32 oe

AND

A1 for d = 3 to 3.01
(M1A1 implies M2A1)

AND

A
M1 for rﬂrer.DL_tama

or their 3.01x tan43

AX
Or (F5-theirson) tan32 or

(7.5 - their 3.01) x
tan32

If 0, 1 or 2 scored,
instead award

SC3 for 2.8 to 2.81
with no or insufficient
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instead award working.
SC2 for4.49[...] or If 0 or 1 scored,
4.5[0] with no or instead award

insufficient working. SC2 for 4.49[...] or
4.5[0] with no or
Alternative Method insufficient working.
using Areas

The main scheme still
applies. The first four
marks will be
identical and the area
method eventually
simplifies to the final
M1 expression. This
is just a much more
complex method.

Examiner’s Comments

There were good responses for this question,
showing a good understanding of trigonometry,
with working that was easy to follow. Most
opted to use the sine rule to find either AB or
AC and followed this with simple trigonometry
(or sometimes the sine rule with a 90° angle) to
find AX.

Less efficient methods were seen. For
example, having found AB (or AC), some
calculated BX (or CX) and followed this with
either Pythagoras or the cosine rule.
Premature approximation at the various stages
of these longer methods tended to lead to final
answers that were slightly inaccurate.

A few candidates attempted far more complex
methods which would work but were rarely
successfully completed. For example, finding
both AB and AC, then equating the area of the
triangle using ix AB x AC x sin105 with ix 7.5
x AX; orusing BX: XC as x: 7.5 - x, then
equating and solving xtan32 = (7.5 - x)tan43 to
find x then AX.

Common errors on this question included
treating triangle ABC as if it were right-angled,
or simply guessing at lengths for BX and XC,
usually as 5 cm and 2.5 cm. Alternatively,
some candidates only used angles, stopping at
the point where they had found all the different
angles but they did not work out BAC as 105,
which may have given them a method mark.
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Total 6
ax () Correct working
M3 for ™* requires evidence of
OR at least M1
_ Do not accept
M1 for 23 = 21 or23 | starting with 42.1 and
= 2mror 23 = md working backwards
A1 for 3.66]...]
. ) Candidates should
M1 for rx(their 3.66)* | ,se the Tr button or
3.142. Accept 3.14

If 0 or 1 scored, and 22/7 for max of
instead award M3

SC2 for 42.09]...]

with no or insufficient | p4 may be in two
working steps or seen as

If 0 scored, instead diameter here and
award diameter/2 in the
SCH1 for 3.66[...], area calculation
42.08[...], 42.10[.. ],

42.11[. ...] or 168]. their 3.66 must come
--Jwithnoor from a calculation
insufficient working involving Tr
Examiner’s Comments

92 42.09[...] with correct working 4

Candidates were expected to start with the
circumference and work towards the area. A
correct answer to an accuracy greater than 3
significant figures is required to demonstrate
the given answer fully.

The Formulae Sheet included those for the
circumference and area of a circle and so very
few candidates used incorrect formulae.

Those candidates who found the diameter first
often introduced an accuracy error due to
premature rounding, whereas those who found
the radius in one step from 21rr = 23 did not
have this problem.

With full accuracy in the radius and the use of
the Tr-button or 3.142, candidates should have
reached an answer of 42.09... . With
premature rounding, the candidate usually
obtained 42.08... or 42.11... and therefore only
scored 3 marks.

Presentation of working was often not as clear
as it could have been, with jottings and
calculations linked by arrows or the values
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being substituted into the formulae not being

explicitly shown.

Total

B3 for 8.25 or & %

1.5 210"

or for answer 8m 25s | eg sl
OR
M1 for 3.3 x 10¢ x| their 495 from

1.5 x 108 oe soi by
figs 495

attempt at a correct
M1 expression

and
M1FT for (their 495 +
60)

Examiner’s Comments

Many candidates scored 3 or 4 marks or,
alternatively, misinterpreted the question and
scored 0 marks. By far the most common
misinterpretation was thinking they needed to
use ‘speed = distance/time’ and dividing rather
than recognising the need to multiply. Those
93 8 min 15 sec 4 | candidates who multiplied usually obtained the
correct intermediate answer of 495.
Candidates who changed the values to
ordinary form often introduced an error in place
value while those who remained in standard
form made accurate use of their calculator.

Converting 495 seconds into minutes and
seconds caused a variety of problems with the
answer 8 minutes 25 seconds arising from 495
+ 60 = 8.25 minutes being a common error. A
few candidates thought that they had found a
time of 8 hours 15 seconds or 8 hours 15
minutes, leading to answers such as 480 mins
15 seconds, 495 minutes or occasionally 482
mins 5 secs.

Like a few other questions on the paper, this
was one where a choice of answers was
common. Candidates who were unsure of
whether to initially multiply or divide the values
often wrote both calculations without indicating
which one should be marked.




Mensuration (H)

PhysicsAndMaths Tutor.com

Assessment for learning

™

A

Candidates should not leave a choice of
answer or method. If an answer is given, then
the method leading to that answer is the one
that will be marked. If no answer is given, then
the poorer method will usually be marked.

Total

94

Correctly tan 30° — 1
N

shows
supporting working

with

Using triangle MBC
(mark similarly for
use of triangle MBA):

B1 for MBC = 30° or
MC = 1 [cm] soi by
use in Pythagoras

M2 for [BM =]
VE ST or =1 [=43)

or for [BM? =] 22112
oe and &

or M1 for BM2+ 1[2] =
220e

OR

B1 for MCB = 60° or
MC = 1 [cm] soi by
use in cos rule

M2 for

V224100 -2%2%1 X cos60

and cos 60 = ;soi [=
]

or M1 for 22 + 121 -2
x 2 x 1 x cos 60

OR

B1 for MCB = 60° soi
by use in sine ratio or

sine rule

M2 for [x =] 2sin 60

If 0 or 1 scored,

SC2 for =¥ ‘_;and
1

tan30 =4

May be on diagram

For M2 must show
the subtraction, do
not allow BM2+ 1[2=
22and then 5 this
gets M1 only

2sin 60

M2 accept [x =] sin%0
and sin 60 = &

Dep on B1M2

AO for tan = ﬁ(without
the 30)
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E] .
oe and sin 60 = = soi

[= ]

singd _ sind0

or M1for = =z oe

AND

A1dep for MBC = 30°
stated/on diagram

tan 30°

and ~ “3and with
no errors seen
leading to the answer

Examiner’s Comments

This question proved challenging for most
candidates.

The maijority of candidates scored at least 1
mark for annotating the diagram correctly with
30° or 1 cm. There was evidence that
candidates have ‘learned’ the ratios for the trig
values as tables were seen on the additional
sheet and in the working space here. This
information did not assist in this question
where the trig ratio for tan 30 had to be
established from the diagram. A number of
candidates correctly attempted Pythagoras’
with 2 and 1 to find BM as Y3and then stated
the correct conclusion. Some omitted key
steps in the working after stating 12+ BM? =
22and scored only partial method marks as a
consequence.

Misconception

On questions like this that ask candidates to
show a particular given answer, candidates
need to show every step of their method, using
the information in the diagram, with no errors
or omissions before stating the given result.

Total 4

B4 for correct Condone ‘x’ sign oe
unsimplified answer in simplified answer
with correct working if otherwise correct

95 " with correct working 5
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OR
&0
M1 for 3 2% oe

60
A1 for 3% oe or
better isw incorrect
cancelling/simplification

AND

] 3k
M1 for s~ 2173

&0 % 73
A1 for " ® oe or
better isw incorrect
cancelling/simplification

If 0 or 1 scored,
instead award SC2 for

Sar

final answer = oe
simplified answer with
no or insufficient
working

Examiner’s Comments

e.g. §xm

“correct working”
requires
M1ATM1A1
Condone R for r
throughout

For method marks,
allow use of 3.14,
3.142, 22/7 for T

Where k is numeric
or algebraic but
does not come
from squaring
Allowe.g. k=2, r,
d,0.4,0.4x

For A1 accept e.g.
0.333 rir

Correct expression
implies M1A1

For M1 must use
their previous k

e.g. uses k=10 for
first M1 then uses

15 here for %gets
2 M1

unless the
expression is
correctly stated as
&l 5

w - “'oe which gets
M1A1

Correct expression
implies M1A1

Candidates found this question very
challenging and there were a number of ‘no
response’. Some worked out the area of the
sector. Those attempting an arc calculation for
AB often preferred to replace r with a constant
value. In those cases, credit was given for the
arc CD if the constant used was consistent
with the ratio 2 : 3 for that used in AB.
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A number of candidates gave a correct fraction
&0
swfor the sector but then evaluated this as 6. In

this case, method marks were awarded
provided the fraction was shown.

A small number of candidates found correct
expressions in terms of m and r for the two arcs
AB and CD and most of these then added
correctly and gave a simplified expression. A
few misunderstood the demand and gave the
full perimeter of the shaded shape ABCD for
which they were given partial credit.

Total

M3 for method for
three areas correct
or for 3600 or 800
and 2400 and 400
nfww

or M2 for method for
two areas correct

(method towards two
from 800, 2400, 400)

or M1 for method for
one area correct
(method towards 800

M1dep for their 3600
+ 1200, dep on at
least M2

If 0 or 1 scored
instead award SC2
for 3 with no or
insufficient working
but not from wrong
working

Examiner’s Comments

“correct working”
requires at least M3

Treat as three
separate areas, so
trapezium from O to
1200 is three areas,
trapezium from O to
1000 is 2 areas,
trapezium from 400
to 1200 is 2 areas.

96 3 with correct working or 2400 or 400) or for
2400 seen For M marks, mark
AND method not accuracy,

so M1

400 M4

for 7z even if
not evaluated as 800.

Most candidates scored at least partial marks
for this question for working towards finding the
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correct areas. Most found the three separate
areas rather than the area of the trapezium. Of
those who scored partial marks, candidates
attempting to find the area of the triangles
often multiplied the base by the height but did
not go on to halve their answer. A common
error was to attempt to find the gradients of the
sloping lines and then calculate the mean of
these combined with the speed at the
horizontal section giving an answer 2.66...m/s.
A few, however, used this approach alongside
a correct proportional argument with the
average speeds for each section to arrive at
the correct overall average speed and were
given full credit. A few ignored the shape of the
graph entirely, extending the trapezium to form
one rectangle and then found the total distance
as 4800m then dividing by the time to reach an
answer of 4 m/s.

Finding an average speed

Candidates need to consider that an average
speed does not involve finding a mean value
but is found by finding the overall distance
divided by the time taken.

Total 5

Use overlay as a
guide, bearings must

Dep on B1B1 be inside or on the

B1 for bearing of boundary lines — they

072° can be short lines. If

B1 for bearing of no lines then T

116° labelled can imply the
bearings

Dep on T marked oe
97 Answer in range 11.8 to 14.2 4dep e.g. with cross etc or
on 2 intersecting lines
M1dep for 2 x their Use ruler to measure
JT £0.1cm soi JT

(Do not allow JK
measured if no T)

Examiner’s Comments

Many gave fully correct answers by drawing
intersecting lines from J and K and then
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multiplying the distance from J to the
intersection by 2.

There were a number of errors in measuring
the bearings including evidence of incorrect
positioning of the protractor with the North line,
e.g. a bearing of 18° from J rather than 72°.
There were also some anticlockwise angles
measured. Candidates that indicated the
position of the tower on the diagram in some
way were given credit for finding their correct
scaled distance from J to the tower even when
bearings had been incorrectly measured.

Other common errors included: using incorrect
equipment, usually compasses; joining the two
given points up and measuring the distance
between them; and halving their measured
distance from J to the tower rather than
doubling.

Misconception

When measuring bearings with a protractor,
always measure clockwise from the North line.
In questions requiring intersecting bearings,
always draw full lines to represent the bearings
from the two points.

Total 4
Check diagram for
incorrect triangle. “Correct working”
Correct triangle or no requires evidence of
triangle indicated: ieg(::?)arféc“’:lfrig\rl:lgtl)eM1
Vh.8* B =
¥I§5for] R with Pythagoras and
or for full alternative area of a triangle
. . method P
98 113 to 114 with correct working 5 eg Finding AC, AO,
) ) =7. =
54.08 or 54.1] 7.868...)
AND eg EB found as
1 V68% + 28% s using an
M2 for 2 incorrect dimension

for OB

1
or M1 for zx 5.6 x
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their 7.35. ..

Incorrect triangle
indicated:M1 for
complete Pythagoras
to find hypotenuse
with a maximum of
one incorrect
dimension

If 0 or M1 scored,
instead award

SC2 for answer 113
to 114 with no or
insufficient working
If 0 scored

SC1 for 7.35 either
correctly placed on
diagram or with no
working

Examiner’s Comments

Many candidates made little worthwhile
progress. To score any marks candidates
needed to realise that the use of Pythagoras
was essential in solving the problem. It was
evident from the values used and the triangles
sketched on the given diagram that many
candidates were using triangles that were not
part of the surface area.

Only the very most able candidates used
Pythagoras on the triangle with vertices E, O
and the midpoint of BC, which immediately
leads to the area of the triangle. A few able
candidates eventually and correctly reached
the same place after using Pythagoras three
times in finding BD, BO, BE and then E to the
midpoint of BC. Many candidates started by
trying to find BE but took length BO as 2.8 cm
— these candidates scored a maximum of one

mark.
Total 5
B3 for 90 min and
144 min or for 0.9h
9 |a 54 nfww 4 or B2 for 90 min or ForB3and B2
. ) accept 1 h 30 min

144 min or for A: 1.5h and 2 h 24 min
and B 2.4h

or M1 for evidence of
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time = distance /
speed

Examiner’s Comments

AfL

Candidates generally answered this part very
well. Any errors made were usually when
converting their decimal times in hours into
minutes. Candidates ought to know as a fact
that 1.5 hours is 90 minutes and not 150
minutes.

Candidates have not often been asked to write
an algebraic expression in a
time/distance/speed context and many found

this short “write down” question to be a
) 1000x
challenge. The required response was 3600 or a

simplified equivalent. The question is
assessing correct use of algebraic
communication. Answers should not have
units, such as m/s or km, in the middle of the
expression and should not be written as a
calculation, e.g. 1000 x x + 60 + 60.

For 2 marks, final
answer must not
have any units within
the expression isw
wrong simplification

. B1 for 1000x [m/h] or | after correct answer.
b 1000x/3600 oe isw 2| %3600 [kmis] or Accept x/3.6 and
x1000/3600 oe (0.277 t0 0.28)x
For B1 allow x x
1000 or x + 3600 or
these clearly implied
in a longer calculation
Total 6
M1 for [vol =] 235 + “Correct working”
100 answer with at least 4 sf rounding 6 7.78[=30.2..] :ﬁggsetslv?;”g\?\lnljcinaf
to 46.9 with correct working AND AND M1 ie using

formulas for density,
M2 for volume and surface
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area
! their30.2...x 3
dur

After their 277 r

oe[=7.2..] =1.93... scores
M2A1

or M1 for their 30.2 =

30.2= 1z Condone working in

’ reverse for a

Adforr=1.93. . maximum of 2 marks:
M1 for 46.9 = 4112 A1

AND forr=1.93...

M1 for [SA =] 4 x T x

their 1.93...2

If 0 scored

SC1 for [r=]1.93...
with no working

Examiner’s Comments

AfL

Candidates were required to show that the
surface area of a sphere was 46.9 cm?, correct
to 3 significant figures. There were many good
responses, with some candidates scoring at
least five marks out of six. When required to
show an answer to a specified accuracy, it is
important to find and state the answer to a
greater accuracy to show that the final
calculation has been performed correctly. So,
in this question, it was not sufficient to just
write the surface area calculation and then the
answer 46.9.

The best scripts retained the full value of the
intermediate answers, thus avoiding possible
inaccuracies through premature rounding.

There were three distinct steps involved in the
solution: density, mass and volume; finding the
radius from the volume; finding the surface
area. The presentation of many scripts was
very good, and the use of a few words was
helpful and better than elsewhere on the
paper. The cube root step when finding the
radius from the volume was performed much
more successfully than in recent series.




Mensuration (H)

PhysicsAndMaths Tutor.com

Total
B3 for [angle at
correct working or « | “correct working”
[of circle] oe requires evidence of
at least M1 AND M1
(360140 ie use of formulas for
or M2 for =<0 oe sector area and arc
p _ length or alternate
or M1 for 30 """ 0e | convincing approach
101 ZQ + 8 1 final angwer AND For 33 “corregt
with correct working working” requires at
g thelrd formula for sector
T where 18 o area
orM1 for = s M2 method for finding
oe fraction of circle
or answer 20 + k1T
M1 Implied by 8 1T
If 0 scored ForM1 k#0
SC2 for answer 20 + | May be on diagram
81
Total
M2 for correct (I;/:; ﬁgl:rlld be on
method to find area 9
of L shaped face e.g
6x3_5x2 Treat gxtra volumes
L as choice
or M1 for finding one .
. A1 Implies M1
of the relevant partial
Mark as oe for other
lengths of 2 or 5 d it
M1 for their area x 4 cor_re_ct pro uc_ts '
102 32 OR split into two different
M1 for 3 x 4 x 1 fﬁsgﬁ%that make
M1 for5 x4 x 1
A1 for 12 or 20 Not6 x 3 x 4 x 1 x 1
OR ;’;efr’: ;)é’ga volumes
M1 for 6 x 3 x 4 A1 implies M1 unless
M1 for 2 x 5 x 4 P
A1 for 72 or 40 72 comes from
6x3xx4x1x1
Total
103 10 nfww M1 for5 x 4 nfww fgr 4 marks_ no
errors in calculating
M1 for 200 or 199 values and at least
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used one of 5, 4, 200 or
199 used

M1dep for their 200 +

their area, dep on Allow for 20 or for 4.9

first M1 x 4.1 [20.09] or with

one unrounded value
[19.6 or 20.5]

Allow for 198.5 + (4.9
x4.1)

Examiner’s Comments

Some candidates tried to complete long
decimal calculations instead of making an
estimate by rounding the values to 200, 4 and
5 which would have made for a very
straightforward calculation. Looking for key
words in the demand of the question like
‘estimate’ should guide candidates to round
values in the calculation appropriately.

Total 4
BD _ in3o
M1 for 1 " oe
B1 for sin 30 = 0.5
soi
A1 for [BD =] 5 “Correct working”
M1 for their BD x 2.4 | requires evidence of
oe at least M1 or B1 and
A1 for CD =12 M1M1 or alternate
convincing approach
fou 13 - M1 for (their BD)? +
with correct working (their CD)? [=BC? | Answer 12 gets A0
oe unless CD =12
shown in working or
If 0 scored on diagram
SC3 for answer 13
with no working SCs may be seen on
or the diagram
SC2 for CD = 12 with
no working
or
SC1 for BD = 5 with
no working
Total 7
48xsin 53 “Correct working”
105 105 or 104.7 to 104.82 6 M2 for & oe requires evidence of

implied by 26.8... at least M2 or M1M1




Mensuration (H)
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sin53  sin[B]

or M1 for 8 48 oe

M1 for [C=] 180 - 53
- their 26.807... or
100.19]...]

S."xsill!hm’r\(ﬁ_
M2 for sms3  oe

or M1 for

[4B] _ 85
s theirC  sind3 0@

Alternative method
cosine rule (AB = x)
M3 for quadratic with
coefficients evaluated
or M2 for x? + (-2 x
48 x cos53)x + (482 —
852) [=0] oe or M1 for
852=x2+482-2x x
x 48co0s53 AND M2
for correct use of
quadratic formula or
M1 for quadratic
formula with at most
one error

If 0 scored SC2 for
105 or 104.7 to
104.82 with no
working or SC1 for

i.e. x2—-57.77..x—
4921 [= 0] oe

with correct working

method e.g.
M1 for [height=]

26.8... with no
working
Total 6
accept any correct
complete correct argument e.g. [In7e’55h4od not using
angle ABC = 40° N could be on diagram
106 B1M2 | M1 for e.g sin 20 = iwi | and also accept ABO
[BO=]eg. ws Atdep =20°, BO'T' = 70°
9 dep. on at least M1
i.e BO as subject for
17.542... or 17.543 M2 and condone sine
rule with sin 90° for
M2
202 or 201.5 to 201.8 5 Accept any correct “Correct working”

requires evidence of
at least M2 or M1M1




Mensuration (H)
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17.54 + 6 or 23.54...
M2 for [half base =]

& 2354

tan 35 tan 70

or M1 for tan 35 =
rats base OF tan 70

_ s
half base

M1 for V2 x their base
x their height oe

If 0 scored

SC2 for 202 or 201.6
to 201.8 with no
working

or SC1 for 8.56 to
8.570r17.1to017.2
with no working

Condone use of 8.6
leading to an answer
of 202.4...

M2 implied by e.g.
8.56 to 8.57 or 17.1
to 17.2

e.g.2x(2x
8.568...) x 23.54...

Total

107

500 ml with three correct
comparisons

Allow any correct
comparison
e.g.(converting all to
500 ml)

B2 for three correct
figures to compare
or B1 for two correct
figures

OR

M1 for one correct
appropriate
calculation

e.g.1.96 + 4 or 31 x
5+3o0e

See appendix for
other values

e.g. 49[p] is sufficient
for B1 as it compares
to 47[p]

Total

108

71.4

M1 for ¥2%(12.3 + 8.7)
x6.8 oe

Total
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