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Paper 2H (Calculator)

Exemplar Question 1
Higher tier Paper 2H Question 2

Work out the difference between the largest share and the smallest share when 3450 yen
is divided in the ratios 2 : 6 : 7

(Total for Question 2 is 3 marks)

Mean score: 2.85/3
Examiner Comments — this question is from AO1 - Number

The mean mark for this question was very high but it could have been higher if students
had read the question correctly. Far too many did not read the question carefully enough
and gave the largest share or the smallest share and not the difference between these.

Question Working Answer Mark Notes
2 3450 2 3 M1
(=230 or %3450(= 460) or
14647 24647
7-2
X 450(=1610) or — :1]
2+6+7 24647 \ 3
(7-2) % "230"or 7 x “230" - 2 x 230" or M1

WLy
"1610" - "460" or "—"x3430

hj

1150 Al

Total 3 marks

Examiner Comments

The mark scheme logically builds up from finding one or more shares and then a full
method for finding the difference between the largest share and the smallest share.

Any students using a full method but with an arithmetic error would gain 2 marks out of 3
so long as they showed clear working. The students who found either the largest or the
smallest share only gained 1 mark.



Student Response A

2  Work out the difference between the largest share and the smallest share when 3450 yen
is divided in the ratios 2:6:7
7+b-+2=15

{01520
CLone S\ase =220 aen
o7 Shares: 220 < 7
110

I V1 1€ -
— e (TotalforQuestionZis3imarky |




Student Response B

| 2 Work out the difference between the largest share and the smallest share when 3450 yen
is divided in the ratios 2:6:7

461731\
230
350 +\5 = Lo

2304 2% =460




Student Response C

2 Work out the difference between the largest share and the smallest share when 3450 yen
is divided in the ratios 2:6:7 T -

Z+Q¢7S\g

S

 S—S

23 % 2s C2

2 =7 = \G\O

VGV\o — WEL s\ Lf Htpﬁ

(Total for Question 2 is 3 marks)

yen

Examiner Comments
This student gains the first method mark for finding the value of 1 share (230)

They also gain the second method mark for a fully correct method. However they lose the
accuracy as an arithmetic error was made when multiplying 230 x 2.

This candidate was able to maximise their marks by showing clear working. (M1M1AO0)




Exemplar Question 2
Higher tier Paper 2H Question 5

In the diagram below, P and Q are points on a circle with centre O.

P

4 Diagram NOT
accurately drawn

QT is a tangent to the circle.
Angle OPQ = 18°

Work out the size of angle PQOT.
Give a reason for each stage of your working.

(Total for Question 5 is 3 marks)

Mean score: 2.04/3
Examiner Comments — this question is from AO2, Shape, Space and Measure.

The majority of students were able to correctly find angle PQT, but the problem was with
the reason. Students needed to explain their reason using the keywords 'tangent' and
'radius/diameter’

Question Working Answer Mark Notes

5 ZOQT:90° and ZOQP:ISD or90 - 18 3 M1  For 90° and 18° correctly identified
in the working or on the diagram or
for 90 - 18 or for other fully correct

method
72 Al
Angle between tangent and radius(or diameter) Bl  Correct reason for 90° angle
is 90 degrees [If used alternate segment theorem]

Total 3 marks

Examiner Comments

In our mark schemes the words that are essential for reasons questions are underlined.



T
\W Examiner Comments
e This student is awarded
MI1A1BI1 for a fully correct

answer and reason.

QT is a tangent to the circle.
Angle OPQ = 18°

Work out the size of angle PQT.
Give a reason for each stage of your working.

Lisosceles)
i ¢ A
Af.\jLLS o s az,ual, so PQO = 18°
Where o J'Dajen{" reeks o radiss uu\jl-g = qo°

S q0-13 = 22°

(Total for Question 5 is 3 mnrksm i

N

QT is a tangent to the circle.
Angle OPQ = 18°

Work out the size of angle POT.
Give a reason for each stage of your working.

OpR= 12 (triunsles conmpctad 4o the anbre @d 4 seboy sector
. p“’o eliey briangle)
Ha-L.KIB :I‘HH (t’t'\l thlc o-" ﬂ,g ’ff‘"“"{,!e - ’ZQO)

faT = 144° H‘maﬂn‘t thegerm )

Ik &
(Total for Question 5 is 3 mark;@

Examiner Comments

144 was a common incorrect
answer and this student shows
their reasoning for the answer. It
has been mixed up with alternate
segment theorem, the mistake
being that 144° is at the centre
rather than at the circumference.
If the student had drawn in the
angle at the circumference and
realised it was 0.5 X 144 (=72)
and this was equal to angle POT
they would have gained M1A1
and the reason mark (B1) if they
had written ‘alternate segment
theorem’.(M0OAOBO)



ragians v a

accurately drawn

QT is a tangent to the circle.

Angle OPQ = 18 E .
Work out the size of angle PQT. “‘ 2 Sl = /5‘4‘
rking. % e M

Give a reason for each stage of your eo

Jo— (8 = 7Z %%(a
#& ééavv‘ekf “/%5 7@ /ﬁ{'
thot les i “UYe ciru g 7 o

=

Examiner Comments

This student gains M1A1 for a correct answer. They would also have gained M1 for their
work on the diagram if nothing else had existed — working on the diagram for angles is to
be encouraged. This student also gains B1 for a correct reason — note that we allow radius
or diameter to be used for this reason. (M1A1B1)



Exemplar Question 3
Higher tier Paper 2H Question 11

A solid metal sphere has radius 1.5 cm.
The mass of the sphere is 109.6 grams.

Work out the density of the sphere.
Give your answer correct to 3 significant figures.

(Total for Question 11 is 3 marks)

Mean score: 2.32/3
Examiner Comments — This question is from AO2, Shape, Space and Measure.

This was the first time we had tested density on International Mathematics syllabus A and
it was met with a pleasing response. We saw many completely correct responses and if
not fully correct, students were generally able to benefit from a method mark for finding
the volume of the sphere. Some had misconceptions about the formula for density, those
using it incorrectly often used density = mass x volume. Unfortunately, a number of
students did not get the Volume correct despite a formula sheet, leading to 0 marks despite
knowing density formula

11 . 9 3 M1 Correct expression for volume.

4
V:;x:rxl.ﬁ (= 14.1(37)...0r ;fr)

109.6 ML dep
oe

iaxl§

D=

1.75 Al 7.75-7.78

Total 3 marks

Examiner Comments

One crucial part of this question was to be able to find the volume of the sphere and
although the formula is given, some candidates used radius squared rather than radius
cubed. Students must copy formula carefully.



11 A solid metal sphere has radius 1.5cm. 2 Q11
The mass of the sphere is 109.6 grams.

Work out the density of the sphere.
Give your answer correct to 3 significant figures.

Mmoss = 1.6

banSehy = MOSS volumg = (Y. 13HELAY
volumd
T mg\“ = 104.¢
volpsia ay sQnam = 53-“" 1§ A3
3
5‘5'“ x-S -1.11

= (4. 3FI6AR

,;ﬁ- +.31 g/cm?
{Matal far Nnactian 11 e 1 mor[n2 |

Examiner Comments

This student shows a fully correct method and gains M1M1 but they lose the accuracy mark
as the accuracy is not within the tolerance given (7.75 — 7.78). They must have put a
number into their calculator incorrectly as the calculation they have shown should have
given 7.7526...

Writing numbers carefully and checking what they are using in the calculator must be
stressed to students, as we see many lost marks due to minor errors such as this. (MIM1AO0)



11 A solid metal sphere has radius 1.5cm. 3 Q11
The mass of the sphere is 109.6 grams.

Work out the density of the sphere.
Give your answer correct to 3 significant figures.

R
VE 4 xrd
3

3
VT4 518 x=
3

T 3.38 1614
= 7.?5 5mw/cn1
¥.35 g/em?

(Total for Question 11 is 3 mar@

Examiner Comments

A fully correct answer with an answer in the correct range is shown so MIM1AL1 is
awarded. Keeping full accuracy in a question where a value is used again in a calculation
is to be recommended as students can lose marks if they have rounded too much in the
early stages. This student has shown us they have used the exact figure for the second
calculation that involves the volume found previously. (M1MI1A1)



14

Exemplar Question 4
Higher tier Paper 2H Question 14abc

(a) Complete the table of values for y =x° — 2x*> — 3x + 4

X -2 -1 —0.5 0 1 1.5 2 3

y 4.875 4 —1.625

(2)
(b) On the grid, draw the graph of y = x> — 2x* — 3x + 4 for values of x from -2 to 3.

(2)
(¢) By drawing a suitable straight line on the grid,
find estimates for the solutions of the equation x> —2x*—x+1=0

Give your solutions correct to 1 decimal place.

Mean score: (a) 1.76/2 (b) 1.49/2 (c) 0.65/4
Examiner Comments — This question is from AO1, Algebra.

This graph question was fairly well approached, with many students gaining full marks for
the table of values and the plotting and drawing of the graph. Students tended to struggle a
bit more with part (c) as this was a more challenging part. A good number, however, were
able to gain marks. Students must realise that when an equation just contains x, we are not
looking for y as well so those giving coordinates, lost the final accuracy mark. Some
students lost the marks on part (c) as they plotted y = 2x + 3 rather than y = —2x +3




Question

Working

Answer

Mark

Notes

14 (3

-6,4,0,-2,4

B2

Award B1 for 2, 3 or 4 correct,

(b)

correct curve

B2

For correct smoath curve.,

If B2 not awarded, award B1 for at least 5
points plotted correctly ft from table dep on
Bl orB2in(a) (plots 1 sq)

X-22-3x+4=-2+3

M1

Plot y=-2x+3

M1

Sufficient to cross curve at least once.

-0.80r0.60r2.2

Al

Any one correct x value at intersection of
graphs (or one or more paints given as

coordinates)

ft dep on second M1 (Award even if curve in

(a) is incorrect)

-0.8
0.6
2.2

Al

Accept -0.9to 0.7
Accept 0.4t 0.7
Accept 2.1t0 2.4
(nat coordinates)

ft (£1 square) dep on
second M1 must be 3
values

SC B2 for all correct
solutions from
graph of

y=r'-2¢-x4l

Total 8 marks

Examiner Comments

It must be noted that follow through of plotting points is allowed for part (b).

Advice to students would be that if they cannot plot a point they have calculated in their
table, then they have almost certainly made a mistake and should revisit the table.




Student exemplar A

(c) By drawing a suitable straight line on the grid,
find estimates for the solutions of the equation x* — 2x* —x+ 1 =0
Give your solutions correct to 1 decimal place.

[ﬂc"tm“\ - 3

-2C ¢

-he i

14 (a) Complete the table of values for p=x' - 2x* - 3x + 4
X -2 -1 .5 0 1 1.5 2 3
y |-G | L4 |ass| a QO s |- |
2)
(b) On the grid, draw the graph of y=x’~2x’ ~ 3x + 4 for values of x from -2 10 3
Y
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3 61 1
N 1T T
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e et T
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H Fun
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4
bt {4+ 4 .
m== -6 T
L
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L 11
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2 Qi4z

2 Q4

0 14

Examiner Comments:

(a) B2 for a correct table.

(b) B2 for a correct smooth
curve.

(c) MO as we see no correct
rearrangement of the equation
MO the equation drawn is
incorrect

No more marks can be awarded
as the method is incorrect.

22,0501




Student exemplar B

x 2 | 1 [ 05 0 i 15 2 3
y Rt S| 4875 | 4 o |-1625| = 4 Examiner Comments:
@)
(a) B2 for a correct table.
(b) B2 for a correct smooth
curve.
(c) This student is the one who
has some knowledge of what to
(5) On thegrd,craw the graph of y =~ 2% 3¢ +4 forvaluesofx fom 2103 2qta | U0 OOrC but unfortunately the
. equation 1S 1ncorrect.
7t (MOMOAOAO)
: ¢ -
2 1
E T 2 1 S J’ :
_ H : &
Frinieie |
T ol ) 1 T3 x
r 1' i ;I H as NN ERNEN
i :
REEES diiiEscasjojneieass HEEEE -
[ n
. et - 1 ]

o .

(c) By drawing a suitable straight line on the grid,
find estimates for the solutions of the equation x* — 2x* —~x + 1 =0
Give your solutions correct to 1 decimal place.

K -1xPx4) = 2 x =

Rzhl ¥oe b
R= 24 Y38

Xzt X=1.9

A e
(Total for Question 14 is 8 marm



Student exemplar C

! 2 T
x -2 -1 | 05 0 1 1.5 2 3
y | L 4- 4875 4 0 |-1625]| =2 4
2
8- (r)—( vy @
(-2 js‘{a!‘!')’-“‘b)f%t Al --7--
3- » 13-19- A+ s
| = 2r -3¢
b-8-C+4+ _2z
(b) On the grid, draw the graph of y =x*— 24" —3x+4 for values of x from -2 to 3 1a
V4
6 H
b '"I +
H::::
N i
2
“::_I,r; — [@ . 2 3 ;
3 = “4.- ] - - :
(0 o
@ _

(¢) By drawing a suitable straight line on the grid,
find estimates for the solufions of the equation x'=2x*=x+ 1 =0
Give your solutions correct to 1 decimal place.

-|/:\qz/m'%r\ - g Xy j
73 - . ( 05 ) 4'q)mmm r‘.j"'
-z_i
g -3 (2 7 2) mian ot
N -6



Exemplar Question 5
Higher tier Paper 2H Question 15

e=8.31 correct to 2 decimal places
f=0.65 correct to 2 decimal places

Work out the lower bound for the value of e — f

Show your working clearly.

Mean score: 1.25/2

Examiner Comments - this question is from AO1, Number.

A few students did not recognise this as an upper and lower bounds type question so
merely used the numbers given for e — . A common misunderstanding was to think that
the lower bound for the sum would be found by taking the lower bound of 0.65 from the
lower bound of 8.31. Even if students did this they were able to pick up a method mark
for using the lower bound of 8.31. The accuracy mark here depended on seeing correct
working, as requested, because the correct answer could come from incorrect working.

15 §.305-0.655

M1

For either bound correct (used or

seen). Accept 0.6549

7.65

Al

dep on correct method shown

Total 2 marks

Examiner Comments

Note that M1 was awarded for either bound correct — used or seen — and many students
were able to benefit from this even if they did not use the correct bounds for both figures.




Student exemplar A

15 e=831 correct to 2 decimal places

f=0.65 correct to 2 decimal places

Work out the lower bound for the value of e - f
Show your working clearly.

1 a15

g 305 — O = V.=

Student exemplar B

¢ = !

1
$-3 LEE] 1 $:32
Bee- 1 R -%s g3
@ -%S ~4.b4s LA vb
- ?'“ % = r— T -
0 44 .45
B ob

Student exemplar C

Loy ¢ o
¢ = g.308

vppRr £ ¢
= 0. 655

lowes e-F°
g.20S - 0,62
¥F.658

e-f

(LY

(. =

.44

7.65

Examiner Comments:

M1 for a correct bound
(8.305)

AO as the incorrect
answer has been given.
The student has used the
incorrect value of 0.665
rather than 0.655

Examiner Comments:

M1 for a correct bound
(8.305 or 0.655)

A0 as the student has
used the Lower bound
minus the Lower bound
— this is a common
misconception and one
that students need
practice avoiding

Examiner Comments:

MI1AT1 for a completely
correct answer. NB:
working had to be shown
as it was possible to get a
correct answer from an
incorrect method —
‘Show your working
clearly’ was stated and
students must always
adhere to this statement
to enable them to benefit
from all marks.



Exemplar Question 6
Higher tier Paper 2H Question 17ab

y=x-2x*-15x+5
d
(a) Find 2
dx

C is the curve with equation y = x> — 2x> — 15x + 5

(b) Work out the range of values of x for which C has a negative gradient.

Mean score: (a) 1.64/2 (b) 1.49/4
Examiner Comments — this question is from AO1, Algebra

(a) Most students who knew about differentiation were comfortable differentiating the
equation and often gained 2 marks or at least 1 mark. A few clearly did not understand
what was involved.

(b) This part of the question was more challenging, but a fair few had a go and some were
able to find the solutions for x but many failed to write their answers correctly using
inequalities. Finding the critical values for x gained 3 marks out of 4 which was very
reasonable for this stage in the paper.



Question Working Answer Mark Notes

17 (a) 3 —dy-15 2 B2 Award B1 for any 2 or 3 of the 4 terms
differentiated correctly.

(b) x2-4x-15<0(or=0) 4 M1 ftfrom (a) ie “their (a)" = 0 (or < 0)

(3x+5)(x-3)(<0) or M1 ft from “their (a)" (=0) for 3 term
quadratic, for correct factorisation or
1 correct use of quadratic formula to find
()24 4X(19) the two critical values, allow 1 sign
2x3 error. [—(-4) could be 4 and (-4)2
could be 42](condone missing
brackets)

M1 Both critical values correct
Accept -1.66... rounded or truncated to

e

3 35F.
3 Aloe Inequality signs neaded
——<x<3 5
3 Allow x> —%. x<3

J

Total 6 marks

Examiner Comments

Students were able to pick up B1 if they differentiated 2 of the 4 terms correctly — some
students do some sort of ‘simplfying’ after they have differentiated by merging terms
(incorrectly) and these would also be worthy of Bl

For part (b) candidates can benefit from a M1 follow through mark for their answer to (a) =0

In these sort of questions, factorisation is often possible, but we still see a lot of students
using the quadratic formula to solve their equations.



Student exemplar A

17 y=x'-2x1-15x+5
0"
(@) Find - 2 Q17

Ny

b

-4 -5

7
& _Hoc ko 15
ax S
(2)
C is the curve with equation y = x* — 2% — 15x + 5

{b) Work out the range of values of x for which C has a negative gradient. 3 Q17

et hoc -15: O
(on +5)f - =0

Examiner Comments

This student has gained full marks in part (a) by differentiating all terms correctly.
In part (b) the student has found both critical values but put nothing on the answer
suggesting that they don’t know what to do with their answers. MIMIM1AOQ is awarded.



Student exemplar B
(a) Find =~ 2 o174
dx

B Bt <4 15

£=-77:‘ -l -5

C is the curve with equation y = x* — 2x? ~ 15x + 5

(b) Work out the range of values of x for which C has a negative gradient. 3 a1
4y 0
/X2

7,,"‘ e A5 {0

(et 5 )(oe = )<

5 oo <3
he "2 <78

Examiner Comments

This student has gained full marks in part (a) by differentiating all terms correctly.
Part (b) is done fairly well, the student finding the critical values correctly but then writing
the inequalities incorrectly with ‘equals to’ included with the figures. MIM1MI1AQO is

awarded.



Student exemplar C

dx

3= 2(2%) - \S

gxz_ x - 15

% - .3:&'.1.- by =1%
(2)

C is the curve with equation y = x* — 2x* - |5x + 5§
{(b) Work out the range of values of x for which C has a negative gradient. O Q17t

| v
2/

3./
b

Bx—= H4x - 1\5

2308
“

Examiner Comments

This student has gained full marks in part (a) by differentiating all terms correctly.
In part (b) the student thinks they need to find individual values for which their equation
has a negative gradient — no marks are awarded. MOMOMOAO



Exemplar Question 7
Higher tier Paper 2H Question 18
A triangle has sides of length 8 cm, 10 cm and 14 cm.

Work out the size of the largest angle of the triangle.
Give your answer correct to 1 decimal place.

Mean score: 1.22/3

Examiner Comments: This question is from AO2, Shape, Space and Measure and tests that
student can use the cosine rule and that they can decide which the largest angle of a triangle is
when you know the sizes of the 3 sides.

If candidates knew the cosine rule they made a good attempt at this question, but many
showed they had no idea how to find which of the angles was the biggest. Some worked out
the two smaller angles and subtracted the sum of these from 180° which was a perfectly
acceptable method, although a bit long-winded. We saw a good number of fairly accurate
diagrams where students had measured the angle, but the insistence on the angle to 1 decimal
place usually meant no marks were awarded. It must be stressed to students that when a
question says ‘Work out...” a calculation is required. Some students used a fairly accurate
diagram to see which angle looked the biggest and then they knew which one to calculate.

Question Working Answer | Mark Notes
18 142=1024 82 -2 x 10 x 8 x cosA or 3 | ML Correct substitution in cosine rule for any angle or for
108482142 44.4... or 34.047....(the other 2 angles to 1dp or
= batter)
2x8x10
ML 10%487-14°

cos™

2x10x8

a fully correct method to find the largest angle eg

96+100-5 -
180—C05'1(1'6+100 64]_ 08_1{195:6; 100]

}oe ie cos of the correct angle or

0e

1015 Al 101.5t0 101.6

Total 3 marks

Examiner Comments

No marks were available for a scale diagram unless an answer from 101.5 — 101.6 was
given. Students who didn’t know how to tell which angle was the biggest could be
awarded M1 for the calculation of any angle.



Student exemplar A

18 A triangle has sides of length 8cm, 10¢m and 14cm. O Q18

Wark out the size of the largest angle of the triangle.
Give your answer correct to 1 decimal place.

+ 5 7

T

4#5 + } = 16
g6 =S

Fx {15 = a5

Sxaes = 5625
o 15 = 7¥39

- 789 :
788

Student exemplar B

Work out the size of the largest angle of the triangle.
Give your answer correct to 1 decimal place.

(.p.lm:u”' R

W

| ]
s A 3t vt L
e
2 x% g

0.31 42857143

Se”' @,-ntn...)
= 5.6

Examiner Comments:

This response is one
which shows the student
did not know how to
tackle the question.
They have used a ratio
method using the lengths
of the sides and thinking
that the angles are in the
same ratio as the sides.
MOMOADO is awarded.

Examiner Comments:

This student gains M1
for a correct substitution
into the cosine rule.
They do not gain any
more marks as they do
not show a method to
find the largest angle, but
in any case they start
with cos 4 and then use
sin”! getting a bit mixed
up.



Student exemplar C

18 A triangle has sides of length 8cm, 10c¢m and 14cm. 3 a8

Work out the size of the largest angle of the triangle.
Give your answer correct to 1 decimal place.

Fr=(o* 418"~ 2 X loX 14X (03
b4 =loo + Rab) 96~ 280(0sp
(oot lb)-b4= 285 (o 5
BSA=3 4, ok 04§
12228414 L kB gxjor 5 054
(Po= b4 gt -1 2445

(6t 4He6) 4o = 2 14605

(64 BV VAN

Az44 .45

|5o—4a.q|r-j+.o‘+s: lol, 537

]

(Total for Question 18 is 3 mar@

Examiner Comments

This response shows how some students worked out all 3 angles and then decided which
one they should choose as their answer. This is rather an inefficient way of working out
the correct answer. (M1M1A1)



Exemplar Question 8
Higher tier Paper 2H Question 19

The diagram shows a triangular prism.

E

Diagram NOT
accurately drawn

10cm

A 24cm B

AF =10 cm, AB =24 cm and BC =8 cm.
Angle FAB = angle ADC = angle BCD = 90°

Work out the size of the angle between the line BE and the plane ABCD.
Give your answer correct to 1 decimal place.

Mean score: 1.67/3

Examiner Comments: This question is from AO2, Shape, Space and Measure and tests that
student can use work with 3D shapes. Some students find it very hard to visualise the
triangles they need so these questions are challenging.

We did see a pleasing number of correct answers, but we saw a wide range of incorrect
responses, where, in many cases the student found the incorrect angle. Students who made an
attempt but did not find the correct angle often gained a method mark for BE or BD found.



19 BE*=10° 424" 48 R =8 424 3 M1 Complete method to find BE or BE*
(= 100 + 576+ 64 = 740) | (=64 + 576 = 640) or BD or BL*
(BE= W185=07.000.) | (BD =810 =
25.298...)
ADBE 10 DE 10 M1 Allow use of sine or cosine rule
R T tan DBE = 10590
w Jewr DB = o1
(=0.3676....) (=0.3952..) \J“MO"
ar I Won I 1
040"+"740"-10
fieanr 08 DBE = ————=
cos DBE = ﬂ 2><d"640"><w]"740"
V' (=0.92%9...)
(=0.0428..)
21.6 Al 21.5-21.6
Total 3 marks

Examiner Comments

The first mark was for a complete method to find BE, BE?, BD or BD?. This enabled
students who were finding the incorrect angle to often pick up a mark for starting to work
in 3D The second M1 was for a completely correct method for the sin, cos or tan of the
correct angle. We allowed a small range of values for the award of the accuracy mark, so it
is essential that students use the most accurate previous figure (certainly not using a figure
that is very rounded) that they can to prevent accuracy errors in the final answer.




Student exemplar A

10em

A 24em B

AF = 10cem, AB = 24em and BC = 8cm.
Angle FAB = angle ADC = angle BCD = 90°

Work out the size of the angle between the line B2 and the plane ABCD.
Give your answer correct to | decimal place.

'.Oo}\ M P
o, 24" g5=4"

cz 154

(= Veto

SEH (AH 1o#

Tm_i = [0 #
V4o
fﬂln le DE - '
- 139645 . j 6=660
Ange PE= 280240
— 2% 964

2
A o I
iTotal for Dmestion 19 §c % m-rl.r-J 2

Examiner Comments

This student gains M1M1 for a completely correct method (apart from the tan! rather than
tan which we condoned). Unfortunately the angle given as the answer is incorrect so the
student gets A0 (MIM1A0)




Student exemplar B
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Examiner Comments

This student is awarded M1 for a correct method to find length DB or for a correct method

to find the length of EB. No more marks are awarded as the method shows the wrong

angle M1IMOAO




Student exemplar C

Diagram NOT

accurately drawn

AF = 10cm, AB = 24cm and BC = Bem.
Angle FAB = angle ADC = angle BCD = 90°

Work out the siz of the angle between the line BE and the plane ABCD. %, ¢ et
Give your answer correct to 1 decimal place,

RS st amlr T4 -Mti
Wt = e

(o= 626 = 0-¢l6-.. .
C = U

N -
kA b -
gk =N (o) +22- 1

N

B (Total for Question 19 is 3 mnrkl@

Examiner Comments

This student is not awarded any marks as they have found FB which does not help to find
the required angle. They continue by working out angle B4 which is incorrect. MOMOAO




Exemplar Question 9
Higher tier Paper 2H Question 20

The histogram shows information about the birth weights of some babies.

F 3

Frequency
density

0 L,
2 3 4 5

Weight (kg)

6 of these babies had a birth weight less than 2.5 kg or greater than 4 kg.
Work out the number of babies who had a birth weight between 2.5 kg and 4 kg.

Mean score: 1.26/3

Examiner Comments: This question is from AO3, Statistics. The essence of histograms is to
realise the area of the bars is proportional to the frequency, whether by working out the
frequency density or by working out an area equivalence, e.g. 5 small squares represent 1
baby.

Students had varying degrees of success with this question, a few apparently misunderstood
the question and allocated the 6 students to the first bar, and did not split between first and
last, leading to 0 marks. Students often have more success with histograms when they have to
start from scratch and draw the complete diagram.



Question Working Answer Mark Notes

20 eq4 x 541 x 10 = 30 small squares for 6 babies or 3 M1 Start working with area being
30+6o0r proportional to frequency or show
5 small squares represent 1 baby or the height of the first or last bar or

4 show a correct scale on the
height of first bar =— (= 8) or frequency density scale, with no
?‘5 inconsistent values.
ot = o oo te e by g ot
1 small square vertically = FD of 2 or
1cm vertically = FD of 10 0e
eg(4x95+20x44+25x2+15x4)+50r M1 Fully correct method, allow one
4+40%04+50%02+30x%04 or error in products but must be the
4416410412 oe sum of 4 parts
42 Al

Total 3 marks

Examiner Comments

The first method mark can be gained for any method that shows a clear understanding that
the student is working with area e.g. by showing 30 small squares = 6 babies or for a

correct frequency density of 1 small square vertically =2 or 1 cm vertically = a frequency
density of 10.
For the 2" method mark, a correct method needed to be seen with one error in products
being allowed.




Student exemplar A

20 The histogram shows information about the birth weights of some babies. 2 Q20

r

Frequency
density

Weight (kg)

6 of these babies had a birth weight less than 2.5kg or greater than 4kg.
Work out the number of babies who had a birth weight between 2.5kg and 4kg.

6 bis = TO sgueres
0 bebie = ! Y

B'{f’l{“ '\-‘FKJ ead '('{1{ -0t ?0"?01‘- j(} )l[{l.-ndu
= !'ZO ,1¢.W

N 0.5 'h-‘l.-u: / f{;’l’ -1

~ 6

I bba,

(Total for Ouestion 20 is 3 mnrl[az

Examiner Comments

This response is awarded M1 for starting to work with area being proportional to
frequency — shown in this case by 6 babies = 30 squares. The next M1 is also awarded for
a fully correct method to find the number of babies who had a weight between 2.5 kg and
4 kg with just one error — the error being the “30” at the end of the 20+80+50+30 which
should have in fact been 60 — but this is the only mistake. A0 as the incorrect answer is

given. (M1IM1AO0)




Student exemplar B

20 The histogram shows information about the birth weights of some babies. 3 a2
Frequency
density
02 3 5
Weight (kg)

6 of these babies had a birth weight less than 2.5 kg or greater than 4kg.
Work out the number of babies who had a birth weight between 2.5kg and 4kg.
4x5-10410%20

Yo" Se.vmnluj
20+ %0 456 L0 = 2P
et S= 42 \oabus

(ﬁhlhrmzob.!nm




Student exemplar C

20 The histogram shows information about the birth weights of some babies.

] B
SHFHH SEsEE REEE S
| RN 1 fad

Lo ? *

Frequency
density : o

I T
1 |

2 3 4 5
Weight (kg)

6 of these babies had a birth weight less than 2.5kg or greater than 4kg.

&0.5 x“m)*(ﬁx 'ac\(;

Nac +tc <G
Hhx -6
A A

( oNTRY ’bo\ =L

Work out the number of babies who had a birth weight between 2.5kg and 4kg.

3 a0

(0{5 x%\ y(o.uwnoh(o.uxﬁo)y

(Total for Question 20 is 3 murd;g

Examiner Comments

(MIMI1A1)

This response is awarded M1 for starting to work with area being proportional to
frequency — shown in this case by x = 2 or the correct frequency density scale. The student
then continues with a correct method and gives the correct answer, so gains M1AL1.




Exemplar Question 10

Higher tier Paper 2H Question 21abc

(a) Show that  ~/45++20 =5V5

Show your working clearly.

(2)
2 .
(b) Express in the form +
N P+ g
where p and ¢ are integers.
Show your working clearly.
(2)
(c) Express x*+6 \/Ex —1 intheform (x+a)’+b
Show your working clearly.
)

(Total for Question 21 is 6 marks)

Mean score: (a) 1.01/2 (b) 0.82/2 (c) 0.71/2
Examiner Comments

These questions examine AO1, Number and Algebra

Part (a) is testing that students know how to simplify surds and must show their working —
as their calculators will do all the work for them. Part (b) is testing rationalising the
denominator and again, the calculator could do this, so all working must be shown. Part
(c) would be more difficult to do on the calculator.



Question Working Answer Mark Notes
21 (a) 045 and /45 2 M1 orford5=3x3x5and
F J_ 20=2x2x5
55 shown A1l dep on M1 cao with sight of
3\/§+2\Ebth we must see where
these come from
(b) ) J::H 2(\/3_+l) 2\/§+2 2 M1  Rationalise denominator - award for
X or or \ﬁ +1
\E—l \/§+l 3-1 2 seeing multiplication by
J?: +1
B
or
\3-1
0e H“ﬁ Al deponMi
@] (w322 -0y -1 2 M (x4 32) =181 or for
3= 3\/5 orh=-19
2 Al

Total 6 marks

Examiner Comments

As can be seen on the mark schemes for parts (a) and (b), the answer is dependent on a
correct method being seen, so students had to show working to gain any marks. For part
(c) we allowed a correct answer for full marks (M1A1) or part of the completed square

form correct for M 1




Student exemplar A

21 (a) Show that 45 ++/20 = 55 0 @21

Show your working clearly.
G s s 3T 2T

:5/E

2

(b) Express N in the form p + v"‘; 2 @21t

where p and g are integers.
Show your working clearly.

" VAl

. X [
5
W EE I

3 - :l%ﬁ
. HEE E V=S
- ﬂ_l (2)

(c) Express x* + 6+/2x— 1 inthe form (x +a)'+b 2 Q21
Show your working clearly.

9(146/:1-"‘—{
- [qg+_3/rl-‘}‘l"’3 =/

- (e £3/2)" 11

1
(et 3/) -19
(2)

B I T

Examiner Comments

In part (a) the student has simply written down what the calculator gives for root 45 and
root 20 and so gains no marks. (M0OAO)

In part (b) the student has clearly shown the multiplication of numerator and denominator
by root 3 plus 1 and given a correct answer.(M1AT1)

In part (c) the student gives the correct answer. (M1A1)



Student exemplar B

21 (a) Show that /45 + 420 = 55
Show your working clearly.

\/ﬂx + A 4xg
= 345 v 25

2L =6 T 5 = 5%

(b) Express —62 ] inthe form p + J;
J3 -
where p and 4 are integers.
Show your working clearly.

Y
V3~ 3
. 23

2
[+Vz

s

(c) Express x* + 64/2x— 1 in the form (x+ar+ah
Show your working clearly.

(x +3\/'2_)1fé -1
(x +3V7) -7

(Total for Question 21 is 6 marks[ 3

Examiner Comments

In part (a) the student has clearly shown how root 45 is the same as root of 9 x 5 and root 20
is root 4 % 5 and so gains M1. The answer is also correct so the Al is awarded. (M1A1)
Part (b) shows multiplication of numerator and denominator by root 3 and while the student
gives the correct answer, this does not come from correct working. No marks are

awarded.(M0OAO)

In part (c) the student gives the value of a correctly as 3 root 2 but gives the incorrect value

for b. (M1AO0)

2 a2ia
(2)
0 azin
[+/3
(2)
1 @2ic
(x+3vE) T

(2)




Student exemplar C

21 (a) Show that 45 + /20 = 5.3 . 0 a21a
Show your working clearly. Lo _5 + - | ':]_o

o Ag _BBIS"ﬁ—Q,E‘—SE

1)

(b) Express \52 I in the form p + v'; 0 a21b

where p and g are integers.
Show your working clearly.

- 2+(-1=
—\ 1 [~ 3

(c) Express »* +632x -1 in the form (x+a)i+b 0 Q21c
Show your working clearly,

X+ 6 FBx -] =0

| 33

)

T
g;ii-z-._r" — o %

(2)

Matal far Muostinn 71 io & masie D

Examiner Comments

No marks are awarded in part (a) as the calculator writes root 45 and root 20 as 3 root 5
and 2 root 5 as would be given on the calculator. (MOAO)

No marks are awarded in part (b) as the student does not show a correct method to
rationalise the denominator. Although we see a correct answer it gains MOAO as no
correct working is shown. (MOAO)

For part (c) no marks are awarded as the student makes no progress. (M0OAOQ)



Exemplar Question 11

Higher tier Paper 2H Question 22

Diagram NOT
> accurately drawn
4 M B Scm

7Tcm 4cm

xcm

A, D, B and FE are points on a circle, centre O.
AFBC, OEC and OFD are straight lines.

AF=7cm, FB=4 cm, BC=5cm, FD =2 cm and CE = x cm.

Work out the value of x.
Show your working clearly.

Mean score 0.42/6
Examiner Comments
This question was set at the highest level and is part of AO2, Shape, Space and Measure.

It was testing the intersecting chord theorem in a problem situation. A common
misconception for some students was to treat the centre of the circle as if it was a point on
the circumference, giving radius = 16 cm which was incorrect. There were a good number
of blank responses and then those that tried all sorts of different approaches such as
trigonometry, Pythagoras or just adding lengths together. Students who were not targeting



Incorrect working giving the radius as 16 cm gains MOAO

Question Working Answer Mark Notes
22 Tx4=22u-2or7x4=2d-2) 6 M1 Oracorrect equationinr
gg 5.52-152=4r-4
r=8ord=16 Al
SX(54447)=xx(2%x"8" +x) ML Accept5x 16=x(2r + x)
x2 + 16x - 80 (= ) AL
(x-4)x+20)(=0) M1 Correct factors or evidence of
[ el [ rect use of quadratic formula,
16216 -40x(-80) 1644576 et
JE4080) 656
padl )
4 Al dep on first 2 method marks

Total 6 marks

Examiner Comments

There are 6 marks to be awarded here and few students made good progress. A few were
able to gain M1A1 for a correct radius (or diameter) but then failed to continue correctly;
however those who had a good knowledge of intersecting chord theorems and drew a line
from the centre to the circumference were often able to get full marks. However, the
number of students gaining marks was low as shown by the mean of 0.42 marks out of 6




Student exemplar A

22
Diagram NOT
accurately drawn

6 a22

G

A, D, B and E are points on a circle, centre O,
AFRC, OEC and (FD are straight lines.

AF=7cm, FE=4cm, BC = 5cem, FD = 2em and CF = xem.,

Work out the value of x.
Show vour working clearly.

G6F = Ar.
AF «BF = DF . GF z
‘; k] 4 = 2 X SF
14 = GF
Zr-2 = GF
2r-2 = |4
1lr I
r = -1
Ac = 34448 = 16
AC * Bc = HC = EC HC = 2rF4x
16 S =(.‘2r+x)! oK th-—‘i)('-*-*?"’) = o
&« s '-(H.-t-x)n x ) xed oc =20
6 x S = x‘-* {6x HC = | & == 22
o~ -
6 = %t 40bx - .|;+:(4 26) < O
T xtalbx-%0 4

L 120x—4x -FO

a
o
& = '-'f.("' "M}"'("x*"n)f"l‘nul fovr Cimeetinn 22 i A m-rljnﬁ

Examiner Comments

This response shows clear correct working throughout and is awarded full marks.

The student shows us they clearly know about intersecting chord theorem and has
correctly extended line DFO to the circumference, and shown they are using the correct
theorem throughout. M1AIMIAIM1A1l)




Student exemplar B

Diagram NOT
accurately drawn

0 @22

A, D, B and E are points on a circle, centre O, K
AFBC, OEC and OFD are straight lines.

AF=T7cm, FB=4cm, BC = 5cem, FD =2cm and CE = xem.

Work out the value of x.
Show your working clearly.

ler  FOzy
3*{_11 2 2R
95 = R
.\
D 2 = lt@tlj'l
J = tﬂl\j

Syt = X* 1Y)

x=. 3. Cm.

i R R LT L I P 4 -..--'I[..n

Examiner Comments

This response shows incorrect working and gains no marks. The student has incorrectly
stated that OF = 2 and used this in their working. No progress on finding the radius or
diameter has been made. (MOAOMOAOMOAO)




Student exemplar C

22
Diagram NOT
accurately drawn

0 a2

A, D, B and E are points on a circle, centre O.
AFRC, OEC and OFD are straight lines.

AF =Tem, FB =4c¢m, BC = S5cm, FD =2cm and CE = xcm.

Work out the value of x.
Show your working clearly.

- 7 FC x Bc = OC XEC

% +
~ 9 xS 7 Hex 1: X
ranl
- v = x (1)
" bs = Mo+ X
7wk = 1 <Y 1% 4 X -645=¢
e ] ek oz x -7+ T
1
= |4
7
ST

(Total for Question 22 is & mlrlLup_ 1

Examiner Comments

This response shows incorrect working and gains no marks. The students first statement
shows they have not remembered the intersecting chord theorem correctly. It was one of
many students who tried spurious attempts but gained no marks.(MOAOMOAOMOADO)
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Exemplar Question 12

Higher tier Paper 2H Question 23

The sum of the first 48 terms of an arithmetic series is 4 times the sum of the first
36 terms of the same series.

Find the sum of the first 30 terms of this series.

(Total for Question 23 is 5 marks)
Mean score: 1.1/5
Examiner Comments

The problem with this question on arithmetic series was that no actual sum of 48 terms or
36 terms was given and the question therefore became algebraic in its solution. However,
students could, and often did, pick up marks for correctly substituting in the correct
expression for the sum of 48 or 36 terms or an arithmetic sequence; it was pleasing to see
so many students doing this. It was also worrying how many students copied the sum of
the series incorrectly from the formula page.

23 18 _ 36 _ 5 M1 For a correct expression for the first
7(3(f+(48—1)d) or T(En+(36—l){f)oe 48 terms or the first 36 terms

= &

48 36 M1 For a correct equation.
—(2a+(48-1)d ):4x7(2a+(36—1}0’)oe

96a + 1392d = 0 oe eg 4a + 58d = 0, M1
2a+29d=00ra=-14.5detc

M1 Indep Allow substitution of any

30
7(2“(30—1}@ "found’ values of a and d

Total 5 marks

Examiner Comments

A pleasing number of students picked up the first method mark for the correct substitution
into the formula for 48 or 36 terms. Fewer were able to write a correct equation with a
common mistake being to multiply the wrong formula by 4 — however there were a
number of correct equations and few gaining any more marks as they did not seem to
realise what to do next. Those who were able to find a in terms of d or similar, often
completed the solution and gave a correct answer.



Student exemplar A

23 The sum of the first 48 terms of an arithmetic series is 4 times the sum of the first 2 Q23
36 terms of the same series,

Find the sum of the first 30 terms of this series.

52 (0 19| 2% (e 04

e
Th k’]n " und) _Tl(lo ¥ %56]
.l‘-}l_.%& pIN%d = luhoL + 15200

i
—
ud

S Ous = H[Ow)
a =D
(D6 =L -
"6 tolib: D x Vo e

-

Examiner Comments

This student gains M1 for a correct substitution into the formula for the sum of either 48
terms or 36 terms. The next M1 is awarded for a correct equation. No more marks are

awarded as the student shows some incorrect working and gets a value for a.
(MIM1MOMOAO)




Student exemplar B

23 The sum of the first 48 terms of an arithmetic series is 4 times the sum of the first 3 Q2
36 terms of the same series.

Find the sum of the first 30 terms of this series.

3n = '_2— [?.rk“[ﬁ"l)o(]

H ;
P - 7 [tacisya] = 4 (2 [2a 4 6ea]

2 (2av4¥d ] < 4 ((902o+354]

TBarlisd = 43¢, +(304)

480 +178d = 4+ o+ 2520d.
~G6 o = 17904
(397d atila =0

(Total for Ouestion 23 is § msrkal 3

Examiner Comments

This student gains M1 for a correct substitution into the formula for the sum of either 48
terms or 36 terms. The next M1 is awarded for a correct equation. The student gains
another M1 for a correct simplified equation. No more marks are awarded as the student
does not show the formula for the sum of 30 terms.

(MIM1IMI1MOADO)



Student exemplar C

Find the sum of the first 30 terms of this series.

@Emﬂ&m]&]

TlyCiat47x%d)]
=48a4111pd

:J%Em +036~1)41-
~13L1a43r4]
> Jba+3a04d

(Total for Question 23 is 5 marlis] 1

Examiner Comments

This response gains M1 for a correct substitution into the formula for either 48 terms or for

36 terms. No equation is formed and no more correct working is given so no more marks
(MIMOMOMOAO)



