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Paper 2F (Calculator)

Exemplar Question 1
Foundation tier Paper 2 Question 9abc

9 R and S are points on a circle with centre O.

=

(a) On the diagram above, shade a segment of the circle.

(1)
(b) Write down the mathematical name of the straight line RS.
(1)
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°

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

Mean score: (a) 0.7/1 (b) 0.32/1 (c) 0.48/3

Examiner Comments:



degrees

Question Working Answer Mark Notes
9 (3) Segment shaded 1 | BL Accept minor segment or major
segment.
(b) Chord 1 | Bl
() | Z00r=9"and Z00T=I§" or 90 - 18 3| Mt For90° and 18° correctly
identified in the working or on
the diagram or for 90 - 18 or for
other fully corract method
72 Al
Angle between tangent and radius is 90 B1  Correct reason for 90° angle

[If used alternate segment
thearem]

Total 5 marks

Examiner Comments

(a) Most students were able to correctly shade a segment, some shading the given area
bounded by the line RS and the circumference but a few drew their own. Shading all areas
apart from the triangle was seen and also the shading of the major sector ROS.

(b) We saw several correct answers but many incorrect, giving answers such as radius, tangent,
sector and in some cases a blank response.

(c) Students found this question which used the ‘angle between the tangent and radius’ circle
theorem quite challenging. We saw a number of correct answers, but many spurious attempts
that used the values such as 180° and 360° incorrectly. The answers that were correct, rarely

had a correct reason and so generally 2 marks was the maximum out of 3 that was awarded.




9 R and § are points on a circle with centre 0.

R
5

(a) On the diagram above, shade a segment of the circle.

@ 1 aoga
(b) Write down the mathematical name of the straight line RS.

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

e — — —_— ——
Diagram NOT

accurately drawn

OT is a tangent to the circle.
Angle OPD = 18°

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

mn%mt QT= 40°— whr wagut matts a ade s 40

QT - PT— QT andl PT are both equal becowse,
q0°- 40° fhmj botin howve tana%m to the Getle

$0 Y QT is equod to
qet 90 -

9c

Examiner Comments:

(a) B1 for a segment shaded — we did expect students to shade the segment enclosed by the
line RS and the arc RS, but some chose to draw their own and of course were awarded the
mark.

(b) Many incorrect answers were seen here — sector was one of these. B0

(c) This student seems to know a little about a tangent and 90° but has not got it quite
right. No marks are awarded MOAOBO



Student Response B

9 R and § are points on a circle with centre O.

(a) On the diagram above, shade a segment of the circle.

@)Wﬁumhwmnfﬂum@tﬁum

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

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

ﬁnﬁia. OOT= $MFG0" spe—rB=tr—
oap-13 G827




Student Response C

9 Rand §are points on a circle with centre (.

(a} On the diagram above, shade a segment of the circle.

m 1 aoe:
(b) Write down the mathematical name of the straight line RS,
In the diagram below, P and ( are points on a circle with centre 0.
P
/] Diagram NOT
accurately drawn

QT is a tangent 1o the circle,
Angle QP = 187

(c) Work out the size of angle POT.
(iive a reason for each stage of your working,




Exemplar Question 2
Foundation tier Paper 2 Question 12abc
The diagram shows a quadrilateral ABCD on a centimetre grid.

Y A
5

4

(a) Work out the area of triangle ABC.
Y ou must include the units with your answer.

3)
(b) Give areason why angle ACD is equal to angle CAB.

(1)
(¢) Write down an equation for the straight line that passes through D and C.

(1)

(Total for Question 12 is 5 marks)

Mean score: (a) 1.02/3 (b) 0.09/1 (c) 0.20/1
Examiner Comments
This question is within the context of AO2, Shape, Space and Measure.

In part (a) students were being tested on finding the area of a triangle and the units of the
answer. Part (b) was a reasoning question and was looking for knowledge of alternate
angles. Part (c) was looking for the equation of a horizontal line.



22 [05x2x3 3| ML Accet even if added to another

area
3om? AL for3
Bl for units
(b) atemateangles | 1 | B1 alternate’or ‘alternating or
equivalent statement

o =4 {8

Total 5 marks

Examiner Comments

(a) We saw a few fully correct answers, but many incorrect with all sorts of wrong
working such as multiplying the lengths of all the sides, adding the sides, multiplying the
lengths of all sides of the quadrilateral ABCD and so on. We awarded a method mark if a
student also added on the area of triangle 4DC to find the area of quadrilateral ABCD —
they were clearly asked to find the area of a triangle. The mark for units was an
independent mark and was frequently awarded, although some students did not appear to
read the sentence regarding units and gave none. A number of students had cm or cm3 as
the units for area.

(b) Few students gave the correct reason of ‘alternate angles’ with many saying things
such as ‘they are the same’ and ‘they are reflections of each other’. A few got mixed up
with angle types and gave ‘corresponding angle’ and a few gave ‘Z’ angles which
unfortunately was not enough.

(c) It was pleasing to see such a lot of students knowing that the line through D and C was
y = 4. Of the incorrect answers, x = 4 was common but some students also gave responses
such as y = x + 4 and just sets of coordinates were seen a number of times.



12 The diagram shows a quadrilateral ABCD on a centimetre grid.

_SJI
4 D C
3 7
, [ A
L
1 A B

(a} Work out the area of triangle ABC.
You must include the units with your answer.

L 7 ot

3 1 Q1
(b) Give a reason why angle ACD is equal to angle CAB,

ACD and CABare paralel o eachother
( Qi1
(c) Write down an equation for the straight line thatEEaEi lhﬂ’ Q_a_nft_i

~w 1 am

32‘%

(Total for Question 12 is S marks 2

12 The diagram shows a quadrilateral ABCD on a centimetre grid.

R Y
5
A fs
3 ‘.’
[\ LS
2
(3
]Af B
0O 1 2 3 4 5 6 x

(a) Work out the area of triangle ABC.
You must include the units with your answer.

,_:3;___-—- =L
e
o)
e IO
A 1Co12a

(b) Give a reason why angle ACD is equal to angle CAB,

9@@9@4—9\& alternate angles are equal

M1 a1

(c) Write down an equation for the straight line that passes through D and C.

Y

a1 an
PO .

Examiner Comments

(a) The value of 7 with no working
gains zero marks, but the correct units
gain B1.

(b) We needed ‘alternate angles’; the
reason given is incorrect. B0

(c) A correct answer Bl

Examiner Comments

(a) B1 for correct units but the answer
is incorrect and follows wrong
working.

(b) B1 for the correct reason.

(c) B1 for the correct equation of the
line.



12 The diagram shows a quadrilateral 4BCD on a centimetre grid.

L 3

5
|

L Tek |
:/ .
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Y
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4
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o 12 3 4 5 \S:x

{8) Work out the area of triangle A8C.
You must include the units with your answer.

(3) 1 a1z
(b) Give a reason why angle ACD is equal to angle CAB.
equalabra|
m 0 a2
(¢} Write down an equation for the straight line that passes through D and C.
S T
1 0 a1z

(Total for Question 12 is § mlrklm

Examiner Comments

(a) B1 for the correct units.
The student seems to have
multiplied together the
lengths they have written on
the sides of the shape.

(b) BO incorrect.

(c) BO incorrect.




18

Exemplar Question 3

Foundation tier Paper 2 Question 18abc

(a) Make a the subject of the formula M = ac — bd

2)
(b) Solve the inequality 5x—4 <39

2)
(c) Factorise fully  18¢°f3 —12&° f

()

(Total for Question 18 is 6 marks)

Mean score: (a) 0.23/2, (b) 0.59/2, (c) 0.30/2
Examiner Comments

This question is testing 3 areas of AO1, Algebra.



Question

Working

Answer

Mark

Notes

18 (a)

ac=M+bd or -ac = -M - bd or
M bd
— =
¢ c

M1

For a correct first stage

M +bd

=

Al

M bd
08, 80 1=—+—,
c ¢

_=M-bd

-
[must have been seen with a =
to award accuracy mark]

a

5x<39+4 oe

M1

Accept as equation or with the
wrong inequality sign. Also
award M1 for an answer of 8.6
or 8.6 with an = sign or the
incorrect inequality sign.

r<8-

Al

N

4
Accept x<fj or x<86 or
5

[—oo, 86)

eg 06°3f° - 2ef), eg 2%’ f*~6¢’)
eg of (18¢f*-12¢")

M1

Any correct partially factorised
expression with at least 2 terms
in the common factor or for the
correct common factor and a 2
term expression inside the
brackets with just one error

Al

Total 6 marks

Examiner Comments

(a) This question was poorly done on the foundation paper, with few understanding what
was needed. Some merely swapped the M and the a around in an attempt to make a the

subject.

(b) Having an inequality sign rather than an equals sign seemed to ‘throw’ students
entirely and they struggled with this question, often not showing any correct method.
There were students that were able to correctly solve the inequality but far too many
thought the answer was x = 8.6 or just 8.6. These students were unable to gain the final
method mark even if we saw the correct solution in the working. It is essential that
students realise that for inequalities there is not a single value solution.

(c) We saw very few correct answers for this question on factorising fully. Many did not
even show any type of factorisation, but instead, tried to simplify the terms.




18 (a) Make a the subject of the formula M = ac — bd

M = ac- M

h-¢ Za-~K

5 bo
RS
o=pocibd
20 qiea
(b) Solve the inequality 5x—4 < 39
Sx-h =14
AL
Sx U8
x =%¢€
a L gfén
5 S
(o) Faotorise fully 186/~ 126y =< 2 X
[ z -
R A &
€ Ze
(41224
_ [~
S

QQ( Gfefgqj ~Leg (6) Qeﬁ(ﬁeﬁ “6e?)

Qs (9e® - (% o arae
( iMTatal fg (Inestinn 1R ic & m":L]TT18

Examiner Comments

(a) The response incorrectly thinks you can remove ¢ but subtracting it from both

sides. No correct first stage is shown. MOAO
(b) The correct answer is given following correct working. M1A1
(c) M1AO is awarded for a correct incomplete factorisation with at least 2 terms in the

common factor.



Student Response B

18 (a) Make a the subject of the formula M= ac - bd

:Qgﬂ—-t :t
:C_bd

M 1

O = C-hok XM

o3 ar3

S

O = c%,_""h.
(20 Q18a

(b) Solve the inequality 5x -4 < 39
§x<§3
B

—

i)
:a(.'k'.gg

< >8.6

@1 aep

@mturisc fully 18e*f*—12¢'f
m 6 ef (39{1— 6 e:"‘)
& e
Gﬁi’#l‘ Qea
Do

Examiner Comments

(a) The response incorrectly divides each term by a as a first step to make a the
subject. MOAO

(b) The student shows a correct first stage, and even a correct answer, but then chooses
to swap the direction of the inequality sign and loses the accuracy mark. M1A0

(c) No marks are awarded as the incomplete factorisation is incorrect with 6 as the
second term in the bracket rather than 2 MOAO



Exemplar Question 4
Foundation tier Paper 2 Question 20

20 Show that 33_1§=1§

8 56

(Total for Question 20 is 3 marks)

Mean score: 0.93/3
Examiner Comments

This question is AO1, Number. It is ‘show that’ question so all steps in a students working
must be shown for marks to be awarded.

Question Working Answer Mark Notes
20 23 13 3 M1  correct improper fractions or two
7 and 3 improper fractions with a common
denominator, at least one correct
200 91 8x25 Tx13 M1 two correct fractions with a
AT common denominator
109 53 correctly shown Al dep on M2 with sight of the result
=l 09 5
56 36 of the subtraction eg —and 1—
100 109 56 56
Or ——with RHS shown as — 53109
56 56 but allow showing that | — =
56 56
on RHS in working
Alternative method
2320035 3 M1  two improper fractions with a
€g (3)%‘( 3% common denominator, at least one
B i correct
3 M1  correct subtraction of fractional
‘% parts
correctly shown Al dep on M2 with sight of the result
109 3
of the subtraction eg — or 2—;
56 56
Alternative method
.32 35 3 M1  two correct fractions with a
eg 3—1— ;
56 36 common denominator, at least one
T correct
88 35 M1  complete correct method
eg 2—-1—
56 56
correctly shown Al  dep on M2
Total 3 marks

Examiner Comments

Students are getting used to the ‘show that’ fraction question and on the whole if they
understood subtraction of fractions were very good at showing us how to arrive at the
given answer. Those who did not often gained M1 for correct improper fractions to start
with. Many ‘fudged’ stages to try and show us they could gain the correct result but had
nothing correct prior to the result. It is essential that students show us every stage in their
working so that can benefit from full marks. The few decimal solutions gained no marks
at all.



4 5 53 2 a2

20 Show that ~-3—-1-=1—
ow tha 7 5 7

Examiner Comments

The student shows a good start to the method gaining M1 for correct improper fractions and
then M1 for correct fractions over a common denominator. The mistake they make is getting
110/56 rather than 109/56 so they lose the final mark.

53 3 a0

20 Show that 35 -12=1
77187 56

(&
FoIE | 22

700 Al 09 | 22

Examiner Comments

This response is fully correct and one that very clearly shows how the answer is obtained.
Students should be shown to give a response with this detail to ensure they gain full marks.



Exemplar Question 5

Foundation tier Paper 2 Question 21

21

12.6cm

Work out the value of x.

52°
xcm

Give your answer correct to 3 significant figures.

Mean score: 0.58/3

Examiner Comments

Diagram NOT
accurately drawn

(Total for Question 21 is 3 marks)

This question is AO2,Shape, Space and Measure. The trigonometry question is quite hard for
Foundation level students particularly because they are being asked to find the hypotenuse.

Question Working

Answer

Mark

Notes

cos52=—""orsin 38 =

21 12.6 12.6

X RY

M1

Or use of tan to find horizontal
side 12.6 x tan 52 or
12.6

tan 38

first stage to find x eg

X2 =12.62 + "16.12..."2 or
"16.12..."

(=16.12...) and a correct

sin52 = oe
x
Allow correct first stage of sine

rule

12.0 12.6

(x=)

or =
cos 32 sin38 0.61566...

)or

M1

Accept decimal correct to at
least 3SF

or (x =)\12.62+"16.12.." or
"16.12.."

sin 52
Allow rearranged (x = ) sine rule

(x=)

20.5

Al

20.4 - 20.5

Total 3 marks

Examiner Comments

We saw few responses that merited any marks at all for this trigonometry question. Some
started correctly with a statement such as cos 52 = 12.6/x and gained M1 but they were
unable to make correct progress because they were unused to having x as the denominator

in their equation.



21

21

1 az1

Diagram NOT
52° accurately drawn
xem
12.6cm
Work out the value of x. - \ ™
(‘n:e ;ri)u.:r a;s“\r:rruisrrect to 3 significant figures. 50 W @' To
SFL < ad) .
| nel

(05§2°= 2.

—_—

!
e = 126 x COSS 2°
Lﬁr?ag?3w6@
PR 5 N —

(Total for Question 21 is 3 mnr]ﬂL 1

0 a1
Diagram NOT
accurately drawn

Work out the value of x.
Give your answer correct to 3 significant figures

SO CAR TOA

L QA= s (_;,i‘_g,} e

\

N \ I \'\_ \
C‘E’f‘ (s ljnl?ré = ?i.\;-;\dlg

fon (s )<\ @ =l
6.1

iMatal for Dhnsstion 21 §e 1 mnrht|;

Examiner Comments

A very common incorrect
solution is found here. A mark
is awarded for a correct first
statement, but then the student
rearranges incorrectly and gives
the wrong answer. M1MOAO

Examiner Comments

No marks are awarded for an
incorrect trig ratio and no
correct method seen. MOMOAO



22

Exemplar Question 6
Foundation tier Paper 2F Question 22ab

The students in Class A and in Class B take the same examination.

There are 28 students in Class A and 32 students in Class B.
The mean score for all the students in both classes is 72.6.
The mean score for the students in Class A is 75.

(a) Work out the mean score for the students in Class B.

“4)
The lowest score in Class A is 39.
The range of scores for Class A is 57.
The lowest score in Class B is 33.
The range of scores for Class B is 60.
(b) Find the range of scores for all the students in both classes.
A3)

(Total for Question 22 is 7 marks)

Mean score: (a) 0.34/4 (b) 0.70/3
Examiner Comments:
This question is in a problem solving situation and examines AO3, Handling Data.

Students at this level find calculations such as these very difficult and often do not realise
the correct method to find the total of a group of results.



Question Working Answer Mark Notes
22 (3) | (28+32)x726 (= 4356) or 28x73(= 2100) 4 | M1 Expression for total of both
classes together or total of class
A
(28432)x72.6-28x75 (= 2256) M1 Expression for total of class B.
(8+32pT20-2875 M1 Correct calculation for mean of
70.5 Al
(b)  |Highestin A =39 + 57 (= 96) 3 | M1 for 39+57(=96)0r33+
Highest in B = 33 + 60 (= 93) 60(=93)
(39 +57)-33 M1 orfor33-"96"or33t0"96" oe
63 Al

Total 7 marks

Examiner Comments:

(a) This question caused a lot of student’s problems and we saw many attempts with
spurious working. Some who knew something about the mean gave the answer 70.2 as
they thought the mean for both classes would be the mean of the 2 values for the mean of
class A + class B, ie (75 + x) + 2 =72.6 . It was rare to see a correct response.

(b) While some students did not make progress on this question, there were a lot who
gained M1 for giving us a correct highest value. Not that many were able to give the range
of both classes together with other calculations such as the mean of the two top values.




Student Response A

22 The students in Class A and in Class B take the sanie examination,
There are 28 students in Class A and 32 students in Class B.
The mean score for all the students in both classes is 72.6
The mean score for the students in Class A is 75

(a) Work out the mean score for the students in Class B.

A+B =75,
N

>

) S+ =F2.¢

] oS-
754

5 - 702 =

1453
0.2

h

{

FS+70 o = ¢ Ko
o @0 a20a

The lowest score in Class A is 39
The range of scores for Class A is 57
The lowest score in Class B is 33
The range of scores for Class B is 60

(b) Find the range of scores for all the students in both classes.

=1

o (40
& q6-23 =¢3

63

@3 0220

Examiner Comments:

(a) No marks as there is no correct method at all. The answer of 70.2 was a popular
incorrect one where the student thinks the mean for both classes is the mean of the 2
means. MOMOMOAO

(b) A fully correct method is seen here. MIM1ALl




Student Response B

22 The students in Class A and in Class B take the same examination.
There are 28 students in Class A and 32 students in Class B.
The mean score for all the students in both classes is 72.6
The mean score for the students in Class A is 75
(a) Work out the mean score for the students in Class B,
3e :36-3
= 226
€0 s \EE
class 4 = 3B ¥ VT 3.5=
27 .6-24 =79%
¢ lass B???
25 - 32.6= 2%
1 a2z
The lowest score in Class A is 32
The range of scores for Class A is 57
The lowest score in Class B is 33
‘The range of scores for Class B is 60
{b) Find the range of scores for all the students in both classes.
Az Fra3 =96
FL
YT
B =60 433 =93
@1 a2
(Total for Question 22 is 7




Exemplar Question 7

Foundation tier Paper 2F Question 23

Solve the simultaneous equations

Show clear algebraic working.

(Total for Question 23 is 3 marks)

Mean Score: 0.54/3

Examiner Comments: A question from AO1, Algebra where clear algebraic working is
needed. We find that students at Foundation level generally find these confusing and hard
to work though accurately in examinations.

23 eg 7x + 7y =105 - 5x + 5y = 3 M1 Correct method to eliminate x or
75 + y: coefficients of x or y the same
Tx-5y=3 7x-5y = and correct operation to
3 eliminate selected variable
(condone any
one arithmetic error in
7(15-y)-5y=30r7x-5(15-x)=30e multiplication) or

writing x or y in terms of the
other variable and correctly

substituting
65+y=150rx+85=150r M1  dep Correct method to find
7x65-5=30r7x-5x85=3 second variable using their value

from a correct method to find
first variable or for repeating
above method to find second
variable

x=65y=85 Aloe dep on first M1

Total 3 marks

Examiner Comments:

We saw only a small minority of correct responses for this simultaneous equation question.
In fact, many were blank and it seemed some were using a trial and improvement method
to find x and y which even if correct would have gained no marks as no algebraic working
was seen.



23 Solve the simultaneous equations

0 a23

Show clear algebraic working

FF 1z

65« j:\S

15-6.5-8.5 = 808

x+y=15
Tx-5y=3
Show clear algebraic working.
(Fxn) ~(xs)=3
41S=q s-9=6
at3=7  (Fxd)- (sxR):=1
S43=3

x=kS

(Total for Question 23 is 3 markm
23 Solve the simultaneous eguations 3a2

x+p=15
Tx—5y=3

+5
g'x‘ :ﬂ * 5
&+ I = 3

- 3F2
-\

R - E
{Total for Question 23 is 3 mnth}3

Examiner Comments:

Correct answers for x and y
are given. However, the
student is awarded no marks
as no algebraic working is
shown. MOMOAO

Examiner Comments:

Correct answers for x and y
are given and full marks are
awarded as a fully correct

method is shown. MIM1A1



24

Exemplar Question 8
Foundation tier Paper 2F Question 24ab
8
- =2n

(a) Find the value of n.

(1379)* x 135 =13*
(b) Find the value of £.

Mean Score: (a) 0.15/2 (b) 0.28/2

(Total for Question 24 is 4 marks)

Examiner Comments: This question is examining AO1, Number. The question is set at
the top grade for the paper, so it was expected that students would find this very difficult.

Question Working Answer Mark Notes
24 (3 |7 1 2 | M
= or 13" or —or (—andl6=
7 A
4 AL ocept I
0) 13 LMD for 3% orfork=-6 1445
-9 AL Becept 137
Total 4 marks

Examiner Comments:

(a) Very few students knew what the approach for this question was and just calculated the
value on their calculators. Clearly we were targeting work on indices and powers, so this
gained no marks. Knowing 8 = 2 and showing this in the quotient would have been
awarded M1, so students need to be reminded if they see numbers such as 8 appearing

with powers of 2 this is a likely starting point.

(b) This part was done better than part (a) and it seemed the lack of a quotient helped
them. Many benefitted from a method mark for seeing 13-** although many put the
whole calculation in their calculator, giving a commonly occurring wrong answer which

gained zero.



]
24 — =2r

5T

(a) Find the value of n.

3 _g.obls

—

;1-?

n=0:0212% :
20 Q24a

(13 % 137 =13

(b} Find the value of k.

(B )4%135 o ¢ &ub3 g 221 x 1077
(%5
ST 2L 183247 X108

k=5 NI4T0 B
U a24p

(Total for Question 24 is 4 mark[)o

Examiner Comments:

(a) This shows a frequently seen response where students use their calculator to do
the calculation and gain a value and it does not give the value of n. No marks are
awarded as the question was targeting work on indices. MOAO

(b) This answer was also commonly seen and shows the student who can only
work with the calculator and does not understand the indices. MOAO



(135 =< 135 = 13"
(b) Find the value of k.

_2¢+s-—14

-9 -\q
37 % 139 - 13

k= "'\q _

22 Q24

IMadal far Moaosetian !lhjmm




