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Paper 1H (Calculator)

Exemplar Question 1

Higher tier Paper 1 Question 8

A=3x5x7T°
B=2x3x7*

(a) (1) Find the Highest Common Factor (HCF) of 4 and B.

(i1) Find the Lowest Common Multiple (LCM) of 4 and B.

Mean score ai (0.66/1), aii (0.46/1)

Examiner Comments

This question is within the context of Number.

This question is a little different to being asked for the HCF or LCM of 2 or 3 numbers,
which is a well-rehearsed routine for many students. Instead this gives number in index
form and the different presentation is testing that students really know what they are doing.

The question was done relatively well with part (1) more likely to be correct than (ii).

Question Answer Mark Notes
8ai 3x73 Bl or for 1029
8aii 23 x 33 x5x74 Bl Or for 23 337 720

Examiner Comments

Using the calculator to find the number equivalent to the number in index form was not
necessary but if students did this then they still gained full marks. Clearly it took extra

time to do this.




A=3¥x5xT7
B=2"x3xT

(a) (i) Find the Highest Common Factor (HCF) of 4 and B.

A 6 9x1x 1% 7 = 1029

(i1) Find the Lowest Common Multiple (LCM) of 4 and B.
xS = FTH9%0
35 x 1Mx2°xS =
159 3080

Examiner Comments

This student has used a popular method of a “Venn diagram” to find the HCF and LCM.
The correct answer for part (i) is seen in two different forms and is awarded B1

For part (i1) the student has 3 to the power 3 rather than 3 to the power 5. This could be a
misread but we cannot be sure — misreads are very common and students must be
reminded to check their work carefully. B0 is awarded for (ii)



Student Response B

8 A=3¥x5x7
B=2x3xT

(a) (i) Find the Highest Common Factor (HCF) of 4 and B.
B x 53t \*\pus L 3 = luas
3 Le ; i

7_3 ~343 3 L‘ 30 o

(ii) Find the Lowest Common Multiple (LCM) of 4 and B.

35 ){ PLSx3k1

(2) U Qo8




Student Response C

8 A=fx5x?‘ Algrus
B=§xIxP S

(a) (i) Find the Highest Common Factor (HCF) of A and B.

‘ .
w &i02q 1@

(i) Find thc Lowest Common Multiple (LCM) of A and B.
30 B IR T 2 2LOSISEIXI0"

ZUOLGLSI38K0

2L01US513880
2

Examiner Comments

This student has used a popular method of a “Venn diagram” to find the HCF and LCM.
The correct answer for part (i) is seen in two different forms and is awarded B1

For part (ii) the student has multiplied by an extra 7° and 3 so gains B0




Exemplar Question 2

Higher tier Paper 1 Question 13

Diagram NOT
accuratel v drawn

L]

L, M and N are points on a circle, centre O.
OMT is the tangent to the circle at M.

(a) (1) Find the size of angle NOM.
(i) Give a reason for your answer.

(b) (i) Find the size of angle NMQ.
(i) Give a reason for your answer.

Mean score: (a)(i) (0.55/1), (a)(ii) (0.44/1), (b)(1) (0.62/1), (b)(i1) (0.33/1)
Examiner Comments
This question is within the context of shape and space.

Students often know the practical implication of circle theorems, but lack of precise
vocabulary means they often gain no marks for the reasons required, e.g. stating alternate
angles rather than alternate segment theorem.



Question Answer Mark Notes
(a)(1) 54 1 B1 correct answer only (cao)
(11) Angle at centre 1 B1 dep on BI in (a)(i) accept alternative reasons
is twice angle at e.g. angle at circumference is half the angle at the
circumference centre
(b)(1) 27 1 B1 follow through (ft) from (a)(i) for “54” + 2
(11) Alternate 1 B1 dep on BI in (b)(i) accept alternative reason
segment Angle between tangent and radius is 90°. If angle
theorem for (b)(i) is ft from (a)(i) then reason must be angle
between tangent and radius is 90°

Examiner Comments

For the reason marks (a)(ii) and (b)(ii) the answers have to be correct or the correct follow
through. For part (b)(i) we allowed a follow through mark for students who did not get the
correct answer for (a)(i) which means they did not get penalised twice for the same
mistake. The underlined words in the mark scheme show the minimum words that must be
seen for the award of the mark.




13

Diagram NOT
accurately d?j“(]:; 138
0 aiza
1 Qi3b
0 ar3p
0
L, Mand N are points on a circle, centre O.
OMT is the tangent to the circle at M.
(a) (i) Find the size of angle NOM.
23 ’
(ii) Give a reason for your answer.
SO [ SN o @. ) S~ W d L N 6 UnT> LA W - T T= L = O
(b) (i) Find the size of angle NMQ.
(ii) Give a reason for your answer.
LONIE N0 IS FERT onaangle. OMQ IS Q0L SO
2)

(Total for Question 13is 4 marksﬁ 1 |

Examiner Comments

In part (a)(i) this student has the common misconception that angle NOM is equal to angle
NLM — i.e. confusing angles in the same segment with the angle at the centre being twice
the angle at the circumference. Their reason does not really follow from the method they
have used but would be insufficient anyway. BO B0

In part (b)(i) the student has been able to benefit from the follow through mark for an
answer that is half the angle given in part (a)(i) and so gains B1. Part (b)(i1) gains no
marks. We would have accepted ‘the angle between a tangent and a radius is 90° but the
correct language is not seen here. B0



Student Response B

L, M and N are points on a circle, centre O.
QMT is the tangent to the circle at M.

(a) (i) Find the size of angle NOM.

24 ‘
(ii) Give a reason for your answer.
)
(b) (i) Find the size of angle NMQ.
17 ¢
(ii) Give a reason for your answer.
)

o (Total for Question 13 is 4 marks) 2 |




Diagram NOT )
accurately n
drﬁ Q13g .
0 a13gi
OFTES K
0 a1agi
o T
L, M and N are points on a circle, centre O.
QMT is the tangent to the circle at M.
(a) (i) Find the size of angle NOM.
(ii) Give a reason for your answer.
. PR OEROSE.... Of.. AN ... QPRSI S ANGLE.. . The QrEA ...
(b) (i) Find the size of angle NMQ.
qn a*‘ ‘ g 010-@}': 1-3 ’3 0
(ii) Give a reakon for your answer. oV ¢ ot
o because. the. lint. thot. (Emesngk. TNt e
_taNent ceakes a right _angtt SO you. add odl
the anoleS you know @nd Subbrect from @
2 0. (Total for Question 13 is 4 marl(sl 0 |

Examiner Comments

This student is another who thinks angle NOM is the same as, rather than twice as much
as, angle MLN. No marks are awarded in (a)

In part (b) the student has either miss-calculated or chosen to ignore the half that their
calculator should have given them. They gain no marks for part (i).

For part (ii) they could not gain the mark as they have not gained B1 in (b)(i) [this mark is
dep on that], but it shows a typical answer we see that knows a bit about the theorem, but
is unable to state the precise reasons. We were looking for the ‘angle between a tangent
and a radius is 90°’ or similar statement.



Exemplar Question 3
Higher tier Paper 1 Question 14

F(x) = 3x-5

(a) Find f(-7)
(b) Express the inverse function £ in the form ' (x) =...

The function g is such that

g(x)=+19—-x
(c¢) Find fg(3)

(d) Which values of x cannot be included in any domain of g?

Mean score: (a) 0.88/1, (b) 1.16/2, (c) 1.54/2, (d) 0.63/2
Examiner Comments
This question is within the context of algebra.

Part (a) was very well done but a few students solved the equation f(x) = —7 and a small
number substituted 7 rather than —7

Those who knew how to find an inverse function generally gained full marks in part (b)
but a few who made a good start, left the inverse in terms of y rather than changing it to be
in terms of x. Finding the inverse is more challenging for some students.

Part (c) was well done but a few students stopped after finding g(4).

In part (d) many identified 19 as a critical value but incorrectly gave this as the answer
rather than writing down the inequality to define all the required values of x. Another
common error was to assume that x only took integer values and so give the answer greater
than or equal to 20



Question Answer Mark Notes
14 (a) —6.5 1 B1 oe
(b) 2 Ml fordy=3x—-5o0rd4x=3y—5
4x+5 Al oe
3
() 2 J19_3—
M1 for +/19-3 oe or f(4) = % or
3V19—-x -5
foe
1.75 Aloe for 1.75 oe (an no other solution)
(d) x>19 2 B2 for (x) > 19 or an equivalent statement in

words. If not B2 then B1 for (x) > 19

Examiner Comments

In (a) We have given —6.5 in the mark scheme but oe (or equivalent) answers of —6%2 and

1
—?3 would gain B1. Similarly in (c) oe answers to 1.75 would gain full marks.




14 The function fis such that
py= 223
4
{a) Find f{-7)
== -5
By 20
-~ S
== 1~
— 2k = LT 1 aida
{b) Express the inverse Function ' in the form £-(x)
295
& "4
IN-T = A
!
3% -_-f-l;j-tt
¥ o= AAE
£
= .
oy . &5
&~
L +s
(x) %
02 a1ap
The function g is such that
glx)= y‘ll‘J —-x
() Find fg(d)
—
A= gy fuage iﬁ*—g
= L s
= It - = B}
=4 = & = .
12 lde
{d) Which values of x cannot be included in any domain of g?
fA-% 2o
=X 3 —19
X<
X = | U a14d
(Total for Question 14 is 7 -lrL[;:

Examiner Comments

(a) B1 for a correct answer

(b) This student shows a fully correct process to find the inverse and remembers to change
v to x in their final line of working — which some failed to do. M1A1 is awarded

(c) M1A1 for a correct answer.

(d) It looks as if this student has not read the question correctly, but we cannot tell. No
marks are awarded as the answer is incorrect.



14 The function f is such that

.’I{x}= 314—5
(a) Find F(-T)
flxy = 3{__)"] -5 > = L&
Y ﬁ [
- -S/ T Tes s,
+ m71 q14a

(b) Express the inverse function ' in the form f-'(x) = ...
£700) = 3 -5
= —k
e

flixy=

@0 a14p
The function g is such that
glx)=+19—x
(c) Find fg(3)
g=Vvia-3  f73(%-5
2= vNle -
- ¢ T a-s
7 4,1
L =1 o1 a1
¥
{d) Which values of x cannot be included in any domain of g?
0 a14d

{Total for Ouestion 14 is 7 mark I2

Examiner Comments

(a) B1 for a correct answer

(b) This student does not appear to know what to do to find the inverse and just writes
down the function. MOAO

(c) This student does not seem to know the meaning of a composite function and gives the
2 answers found by doing g(3) and f(3). M1 is awarded for g(3)

(d) The student does not attempt this part and gains no marks.



14 The function fis such that

3x=35
fix) =
x) 2
(a) Find f(-7)
I-12- % -1 -%
- % = e
4 t ; ..:é.:a...s .
1yl Q14a
(b) Express the inverse function ' in the form f'(x) = ...
N -5
s 3 E i_.-—
{00 5
, *-5
J' = <3
x-5
3
- €
fFixy=_ T 1k
0 aiab
The function g is such that
glx)=+19-x
(c) Find fg(3)
P -5
g4 - 2 J
). — &
£y 7
. A
2o 22 Ql4c
(d) Which values of x cannot be included in any domain of g?
" .(.I.D &idd
2

Examiner Comments

(a) B1 for a correct answer

(b) The student shows an incorrect method, it seems they falsely believe they should
multiply y by 3 and remove the 3 from x. MOAO is awarded.

(c) A correct answer is seen and M1A1 is awarded.

(d) The student does not attempt this part and gains no marks. The concept of not being
able to find the square root of a negative is not always understood.



Exemplar Question 4

Higher tier Paper 1 Question 15

8

1
20\
15  (a) Simplify fully £256X j

)

(b) Express as a single fraction in its simplest form

1
9x* =25 6x+10
3)

Mean score: (a) 0.58/2 (b) 0.89/3
Examiner Comments
This question is within the context of algebra.

Students found part (a) very challenging.. Some students were able to score the first mark
with a correct first step (either correctly dealing with —1 or % ). Often, however, a mistake in
their working or an incorrectly copied element of the expression prevented this from being

1

awarded. A common error was to fail to deal with 256* correctly, often giving this the
5x7°

incorrect value of 64 (1/4 of 64). A common final answer was gaining one of the

2 >

two available marks; those who dealt with the negative powers correctly then gained the
second mark.

The main source of errors in part (b) was in expanding —(3x — 5); it was disappointing to see
those who factorised the quadratic and found a suitable common denominator failing in this
respect. Students who worked with the lowest common denominator of 2(3x + 5)(3x — 5)
were more successful than those who used (9x* — 25)(6x + 10). The latter generally struggled
to correctly factorise the negative quadratic that resulted in the numerator. Although some
students knew how to start to combine the fractions, many did not try to simplify and made
no attempt to factorise.



Question Working Answer Mark Notes
15 a . 1 W 2 M1 for a correct first step leading to a
G T ay ) e 1/" “— correct partially simplified expression
g | —0] or| 5 or —— or — 4x
| 256x ¥ 4y~ ye
a K]
or k= or 'bwirhlof}'r:loe_a=2_b=5
X X 1
or — with2ofm=4 a=25=5
[k
L
Al i y B L.
for = or =< or 0.25 or 0.25%x7
4 i X
b 1 1 7-3x 3 |M1 indep for (3x + 5)(3x—5)
Bx-503x+5) 2(3x+5) 2(3x-5)(3x+5)
2 1(3x-5) M1 for two correct fractions with a common
Eg = 2 - - o Or denominator
23x— +5) 2 - [ . - . .
23x-3)Bx+5) 20x 13)(3} +5) if there 1s any expansion at this stage
6x+10 _ 9x"-25 then it must be correct
(9x? —25)(6x+10)  (9x? —25)(6x +10)
Al : 7-3x
accept equivalentseg. —
pred £ 18x* - 50
Alternative scheme
6x+10 95?25 7-3x 3 M1 for two correct fractions with a common
(9% —25)(6x+10) (9x* —25)(6x +10) 2(3x-35)(3x+3) denomunator
M1 Numerator expanded and then factorised

(7-3x)(3x+5)

(9x" —25)(6x +10)

Al

correctly

accept equivalents

Examiner Comments

(a) There were several ways of achieving 1 mark in this part and students having some
knowledge of fractions or negative powers were often able to do this. Completing the

question correctly was more challenging.

(b) The best way to do this part was to notice the difference of 2 squares on the
denominator of the first fraction — students should be reminded to look out for this!
Dealing with a negative before a bracket always has the potential to cause problems and
students must have plenty of practice in doing this.




1

25620 ]‘ )
[
y

15 (a) Simplify fully (

C ot \&
9-5_6*,::1
)
Lk' 5
75C = & x
\ 2) 2 Qi5a

(b) Express — ]

- as a single fraction in its simplest form.
Qg —25 O6x+10

1 |

- —

[’gaﬂS 3 5> u?-@“g}

Q' (3x--§) 7{,}31
— T NA N T e R e
,,Q(%ﬂ{é)@x - g> [32-5()

7-3x
18450

.ﬁ 3 Gich
- (Total for Question 15 is § marl\E

Examiner Comments

(a) M1AL for a fully correct answer. This student benefitted from working through the
question by first dealing with the negative power and then understanding that the power of
%4 meant the 4" root and that the other powers needed to be multiplied by %

Students who tried to do everything in one go without writing down at least one
intermediate step often failed.

(b) This student shows a fully correct response and is typical of students who recognised
the need to use the difference of 2 squares. The working is set out logically and the
student knows how to deal with the negative before the bracket.



1
255.13“’] 4

\'j‘

15 (a) Simplify fully [

f{. 1;6;,’-9 \ e
_ J
(- J:“E
o L5 x
-1
!

- =5
b Lhy e
-4

1 a5

1
gyl =25 6Gx+ 10

(b) Express as a single fraction in its simplest form,

|
b Ga-28  gxtio

by flo — #e™ 42t
Lant c20d0bn 4 0)

~futgba 45

Qe 208 )Lbwtie)

LR LI

L
544t t gg, Koy - it

o+

' (31 at
(Total for Question 15 is 5 manlEZI

E

Examiner Comments

(a) M1 for showing a correct first step which in this case is dealing with the power of x and
the power of y and found 256 to the power of —1/4. The student has then failed to deal
with the negative power

(b) The response here gained M1 for two correct fractions with a common denominator.
Using this method the numerator needs to be expanded and then factorised correctly which
the student failed to do — clearly the answer is not in its simplest form.



Student Response C

1
25620 ] a

‘IS

15 (a) Simplify fully [

LS bt

AL
AR

X uﬁ" \

% 0 Qi5a

1
h) Express ———— —
(b) Express o 35 6re10

e AN
VYA

l &;f{,ﬂ&) \ Lqil‘_ﬂj

as a single fraction in its simplest form.

_— =

Qe ™2 Lse ¥10

Li+|@ - by +tl0 |

————

§ ™ = S -

)

i
|_:|)&‘;‘.-15b
iTatal Far Mnsctian 18 je § mawl \0

Examiner Comments

(a) MOAO as this student seems to have ignored the negative that is part of the power and

has done nothing with 256

(b) MOMOAO as the response shows no recognition of the difference of 2 squares or

correct fractions over a common denominator.




Exemplar Question 5
Higher tier Paper 1 Question 16

A frustum is made by removing a small cone from a large cone.
The cones are mathematically similar.

Diagram NOT
accurately drawn

hcm

Frustum

The large cone has base radius » cm and height 4 cm.
Given that

volume of frustum 98

volume of large cone 125

find an expression, in terms of 4, for the height of the frustum.

Examiner Comments (Mean score: 0.63/4)

This question was a challenging one on Shape, Space and Measures and was very poorly
done with few students getting full marks. In order to make any real progress with this
question, students had to recognise the fact that the small and large cone were similar and
use the volume scale factor to find the length scale factor. Some students managed to
recognise the need to work with 27 rather than 98 which gained them the first method
mark. Those who introduced new variables for the height and radius of the small cone
without using the relationship between the large and small cone were unable to make any
progress as were those students who attempted to work with the incorrect scale factor of

98 f98
— or 3—.
125 125



Question Working Answer Mark Notes
16 og [ 27 ) 2 4 | Ml
——|==—| or02160r 12598 (=27) ok oe
125\ 125) B
27/ 3 15 s M1  for the length scale factor
i rl"S [=§] or ; r? [=§J maybeseenasaratioEg 3:5
t3nor h— 3 oe M1
5
Al 2 ] o
for g}.! oe (may not be simplified)
Alternative scheme
lrn'zh—l;‘r{h')lkh =98 .1 o 2500 4 M1  sets up an equation using scale factor
3 3 125 3 5
=3 M1  for the length scale factor
5
1= or h= 2 oe M1
5 5
Al gor %h oe (may not be simplified)

Examiner Comments:

The mark scheme shows two alternative methods of working which students tended to use;
the first being the most commonly seen. Knowing to use the cube root of the scale factor is
often the key to success with this type of question and students must be reminded of the
relationships between the scale factors of linear, area and volume of similar figures.



Student Response A
The large cone has base radius rem and height Acm.

Given that

volume of frustum _ 98
volume of large cone 125

find an expression, in terms of k, for the height of the frustum.

7 PE-Agx=27

thé/rr L/ gm &

S‘Z
ceake cfajﬂ - A3 % 3
[ g (Total for Question 16 is 4 mlrkEI

Student Response B

e o o b2t < §A\T
Work & sl ca s afe  (S-SR- 13
we Qe
s

\s - 1\(\:1\5; 06
'«\w&m &\ smlar (e o &\
N‘%\\, 3 (e \a- 06
O U\

Examiner Comments:

These two responses, both gaining full marks, show a fully correct method.

While one worked with fractions the other worked with decimals but both of these can be
marked using the first version of the mark scheme.

It must be noted that there are times when working with decimals where an inaccuracy can
occur — ie when working with recurring decimals such as 1/3 and rounding to 0.3(3) etc




Student Response C

C.¥8y

W=

MScud —0Fcud = 2¥cw

2%

s
TRAG N Y = 30 B

\Wﬁﬂ"*sp = %Q.EQ_M xO.246 2E.SO68 e,

Miquwe s BAFen-3 5q6ge 23y 2

e =)

(Total for Question 16 is 4 mar

..... BA2. . .cm

Examiner Comments:

This response gains M1 for showing the scale factor of 27/125 (or 0.216) but the student
failed to use the cube root of the scale factor and so gains no more marks.

Student Response D

16 A frustum i1s made by removing 2 small cone from a lage cone. 1a.
The cones are muathematically similar.

Diagram NOT
accurately drawn

[BR
The large conc has base radius rem and beight hem.
Given thag

volume of frustum 98
volume of large cone 125

find an expression, in terms of b, for the beight of the frustum.

©m
iTatul fnr MNueetine 15 i 4 --.-ul\1_|

Examiner Comments:

At first glance you may feel this
student has done nothing, but the
value of 27 gains M1 and this is
seen on the diagram.




Exemplar Question 6
Higher tier Paper 1H Question 17

The diagram shows parallelogram 4ABCD.

¢ Diagram NOT
accurately drawn

(0] X

wf) s

The point B has coordinates (5, 8)

(a) Work out the coordinates of the point C.

(ceeneenen y e )
(©))
The point £ has coordinates (63, 211)
(b) Use a vector method to prove that ABE is a straight line.
(2)

Examiner Comments: (mean score (a) 2.14/3 (b) 0.52/2)

Part (a) was generally well done although there were some basic arithmetic errors seen that
spoiled some otherwise correct solutions. The majority of students heeded the instructions
in the question and used a vector method in part (b); the minority who used an algebraic
method gained no marks. The common error in part (b) was to fail to give a conclusion to
explain why their workings showed that ABE was a straight line.



Question Working Answer Mark Notes
17 a — —2% (100 [(8Y (13.12) 3 M1 or coordmates (5—2, 8 —7) (=(3, 1)) assigned to 4
[\BC =) 7 ]*‘[11 ]l = |L 4 (may be seen in vector form) or
’ e (13, ¥) or (x. 12) given as coordinates for C'
1“5'] 4 ] [10] [3] M1 for coordinates (5—2 + 10,8 — 7 + 11) assigned to C
2o %l or £ 7 e
8) |4 1) 1
Al
b 63 (57 58 Y Proof 2 M1  may work with 4 and E, in which case may need to ft
€8 [ 211" | SJ = 203/| /| for method mark from (a)
with
e.g. <587 =2 (=29) and “203” = 7 (=29)
OR
637 (3) (601
o))
211) \1 \_210,/
with
e.g. “60” =2 (=30) and “210” = 7 (=30)
Al

- =
proof with justification eg. BE = 29[ 7 ] (or

L =
AE =30[ 7 ]} with ABE is a straight line or

210+ 60=3.5and 7= 2 =35 so 4BE 1s a straight line

Examiner Comments:

The biggest reminder for students with any question such as part (b) is that it is essential
they show any proof clearly, and also make a final statement to make it clear to examiners
that they know that what they have done has shown what was required. Note also, that a
vector method was required, so any non-vector methods gained no marks.




The point B has coordinates (35, 8)
(a) Work out the coordinates of the point C.
ol - - an v AC UL
=\ L 'KW) C+4+Q
ORAX!
(3)
u
| CAS A
33 Qi7a
The point E has coordinates (63, 211)
(b) Use a vector method to prove that ABE is a straight line.
_— ] T
ae- (3)
-
~ _ [EY~5s R1
{%C b“_%) = 163
) A .
AR (5):= (2 o Ag mm&s% 5 My
15 TNTE) T el
e Ot hone e e Qa&w ad et o
t of nL,
Qo So \'WU G4 G6a fha Stve
)2 Q17b
(Total for Question 17 is 5 mrk@

Examiner Comments:

In part (a) this student shows a fully correct response, by firstly using a method to find the
coordinates of 4 and then showing the answer which comes from adding on the vector for
AC to the coordinate of 4.

(b) Uses a vector method and shows the vector BE and that 29 x the vector 4B is equal to
this. A correct conclusion is stated and so full marks are awarded.



The point B has coordinates (5, §)
(a) Work out the coordinates of the point C.

A= (3)-(5)
- (ﬂ (Y 112,

»3 01?;1

The point E has coordinates (63, 211) -

(b) Usea \;ct:)r/migod o jmu:m ABE 12;1(5123 SMB
2
fco,20) = (3)=20

@1 aim

(Total for Question 17 is § markJ)4

Examiner Comments:

In part (a) the student shows the coordinates of 4 and then adds vector AC to gain a fully
correct answer. 3 marks are awarded.

For part (b) the student gains M1 for subtracting the coordinates of 4 in vector form from
the coordinates of £ in vector form. The student should then have shown that 60 ~ 2 =30
and 210 + 7 = 30 and then made a suitable conclusion. A0



a-() ()

The point B has coordinates (35, 8)
(a) Work out the coordinates of the point .

TRSRY) W
BHO =3
& =]
2 =2 [ 1=12
&-1=1 L,y
Bes, 1y V1)
(32 Q17a
The point £ has coordinates (63, 211)
(b) Use a vector method to prove that ABE is a straight line.
Acs ) Yekreb
BL}B!%:‘ 1|h aak_—i'b
EULEE'J“"—U} Y%‘:ﬂk"‘g
k=1
3 be -
2= Ly b
4.4
2)0 a1

(Total for Question 17 iis § murkm

Examiner Comments:
This student shows a fully correct method and answer for part (a) so gains MIM1A1

For part (b) the student uses an algebraic method, failing to heed the statement ‘Use a
vector method...” and so gains no marks here. MOAO



Exemplar Question 7

Higher tier Paper 1H Question 18

o[ >
(=2,-1)

The diagram shows the curve with equation y = f(x)
The coordinates of the minimum point of the curve are (—2, —1)

(a) Write down the coordinates of the minimum point of the curve with equation

(i) y=fx->3)

ﬁDyzéﬂﬂ

The graph of y=asin(x —b)° +c¢ for 90, x, 450 isdrawn on the grid below.

y

-90 o 90 180 270 360 450 x
e N

(b) Find the value of a, the value of b and the value of c.

Examiner Comments: (mean score (ai) 0.47/1 (aii) 0.36/1 @
(9) 057 D= oo
(a) Transformations of functions is a new topic to this specification

andisevat athigh grads. C= i,
Part (a) was done reasonably well. 3)

In part (b) it was encouraging to see some students start the
solution by drawing the graph of y = sinx. Clearly this part was a
challenging question and difficult for many students.



Question Working Answer Mark Notes

18 a(1) G- 1 Bl
(11) (2. —0.5) oe 1 Bl
b eg 2,901 3 B3  forall 3 correct values

eg 2,90, 10r-2,270,1

If not B3 then B2 for any 2 correct values

NB. 2 values from 2, 90. 1 OR 2 values from -2, 270, 1
NB: accept a value of (90 + 360m) 1n place of 90

or (270 + 360n) 1n place of 270 where # 15 an integer
(could be negative)

If not B2 then B1 for any 1 correct value or the graph of
v = sinx® for 0 = x =360

Examiner Comments:
(a)(1)(i1) this part was either correct or not with no method marks

(b) There was one mark for each correct value. Many students gave 3 rather than 2 as they
looked at the maximum y value, rather than looking for the SF of the stretch.
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Student Response A

The diagrum shows the curve with equation v = () 0 atea
The coordinates of the minimum poine of the curve are (-2, -1} 0 qiga
{a) Wrie down the coordinates of the minimuwm point of the curve with equation
(1) y=Ffix-5)
i =31 @5
) = 3 fle
i —A ,lﬂ}
)
The graph of y = asnly - B° + ¢ for 90 £ 1 £ 450 18 drawn on the grid below, 2[}1%
Fik
J e e = R e e
Pl
N
|
\ /
-0 o 90 LD 270 360 450 =
v 7 ¥ o
I_I
(b) Find the value of a, the value of & and the value of ¢.
——
b= ABQ .
= A
{3)

ﬂhtllrlrl]nllIiBIIIHSIIﬂlbz—'

Examiner Comments:

(a)(1)(i1) this student was
unable to give the correct
coordinates in either part, in
(1) they have subtracted 5
from the x coordinate and
added 7 to the y coordinate.
(i1) the student has halved
the x coordinate and added
1 to the y coordinate. BOBO
In part (b) the values of a
and c are correct. B2




Student Response B

{) p=fiz-5)
(T2, T, .
iy Examiner Comments:
i) = 3 fir}
t=h. 23 (a)(i)the student has in fact
z o .
s B i e written the coordinates for
ol = asiniy - F+e X5 15 W OR . OQ“&] _
y=1f(x)-5 B0
i (a)(ii) the student has
3 - divided both the x and y
A N coordinates by 2 rather than
= N just the x coordinate. BO
NEk T4 (b) BOBOBO
N 90 150 70 360 350
\_l F '\\h— jr
{b) Find the value of a, the value of b and the value of e,
b

(3)

ﬂnﬁﬁrm]lhﬁﬂlim




Exemplar Question 8
Higher tier Paper 1H Question 19

Jack plays a game with two fair spinners, A and B.

Spinner A can land on the number 2 or 3 or 5 or 7.
Spinner B can land on the number 2 or 3 or 4 or 5 or 6.

Jack spins both spinners.
He wins the game if one spinner lands on an odd number and the other spinner lands on
an even number.

Jack plays the game twice.
Work out the probability that Jack wins the game both times.

Examiner Comments: mean score: 1.83/4

A more challenging question on probability.

Listing winning outcomes was successful for some but the
complexity of a tree diagram for two games defeated all but the
most determined students. Some who found the probability of each
combination of number, for example (2, 3) often failed to count the
correct number of probabilities.



Question Working Answer Mark Notes
19 1 2 2) 3 3 ) 121 4 M1 for any one correct probability
— i — :—| n — =] = % oe
4 50 20) 4 51
1.3(.3) 32
a5 T0) AT
2 3 3 11) M1 for a complete method
—X— + —x= |=—
4 510 20)
AL 1L, : Mi
—"x"—"or |"—"+
20 20 L2
a1 for 11

— oe or 03025 or 30.25%
400

Examiner Comments:

The first method mark is for any correct probability which several students were able to

achieve.

The second method mark is for a complete method for winning one game
The Third method mark for a complete method for winning 2 games
The Accuracy mark is for a fully correct answer written as a fraction, a decimal or a

percentage.




19 Jack plays a game with two fair spinners, A and B. 2 Q19

Spinner A can land on the number 2 or 3 or 5 or 7
Spinner B can land on the number 2 or 3 or 4 or S or 6

Jack spins both spinners.
He wins the game if one spinner lands on an odd number and the other spinner lands on
an even number.

Jack plays the game twice.
Work out the probability that Jack wins the game both times.

S 3 i a2
/ xS Y T E®
%"f‘“;,_;'
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[Tt Por Ouiestian 19 4 rlll'djz_l

Examiner Comments:

This student gains M1 for a
correct probability and M1
for a complete method for
winning one game.

No more marks as they
don’t consider winning the
game twice.

Examiner Comments:

A tree diagram approach is
taken here.

M1 for a correct probability

M1 for a complete method
for winning one game.

MO as the student has added
rather than multiplied the
two correct probabilities.

A0 students should consider
the accuracy of their work if
a probability greater than 1
results!



Student Response C

Spirmer A can lnnd om the number 2or 3 ar 3 or 7
Spinner B can lind on the sumber 2 of 3 or 4 0f 5 ar 6

Jack spins bath spinners
He wins the game i one spinner bands on an odd namber and the other spinner lands on
mn =ven number,

Jack plays the game fwice
Wark out the prabability that Inck wins the game hoth times

S - |
2 K v O W
X X X % s
3 Freb. Yo paun e 50
fov‘\/ v
SV X X X Prév do Lna 2himes 44 41
EX Y vV = A2
oo
AZ4
woo

19 Inck plays a game with two fair spinners, A and B 4 cis

Examiner Comments:

This student has organised
their work to enable them to
see which probabilities to
consider.

A fully correct method and
answer result which gains

MIMIMIA1

iTabal Fae Mescbian 10 b 4 mtrb]'l.4‘




