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Example Candidate Responses — Paper 1

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE / O Level Additional
Mathematics 0606 / 4037, and to show how different levels of candidates’ performance (high, middle and low) relate to
the subject’s curriculum and assessment objectives.

In this booklet candidate responses have been chosen from the November 2020 exam series to exemplify a range of
answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or
omitted. This is followed by examiner comments on how the answer could have been improved. In this way, it is
possible for you to understand what candidates have done to gain their marks and what they could do to improve their
answers. There is also a list of common mistakes candidates made in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some
circumstances, such as where exact answers are required, there will not be much comment.

The questions and mark schemes used here are available to download from the School Support Hub. These files are:

0606 November 2020 Question Paper 12

0606 November 2020 Mark Scheme 12

Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 1

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level response for
each question. The candidate answers are set in a table. In the left-hand column are the candidate answers, and in
the right-hand column are the Examiner comments.

1 Thecurve y=2x>+k+4 intersects the straight line y=(k+4)x at two distinct points. Find the
possible values of k. [41
™~ Yac 0
KK* q)'\( - ‘27\2‘\ K r4
ki b0 = ReT R .
2y -k -Ux aw ' @ The candidate equates the
Rr“\“-c\)»\uq : .
ary ' equation of the curve and the
( g equation of the straighj line and re-
. \72~ Yacs 0 g(/X Key) arranges them to obtain the required
, R £ Lictq) form of a quadratic with the terms
\(\1\"\\ y \b L xR wlanlize ol a Sk 27 Mmm%
Answers are by real candidates in exam conditions. ' ( Examiner comments are
These show you the types of answers for each level. .| alongside the answers. These
Discuss and analyse the answers with your learners in explain where and why marks
the classroom to improve their skills. were awarded. This helps you
4 to interpret the standard of B
Cambridge exams so you can
help your learners to refine
their exam technique.

NS J

How the candidate could have improved their answer

Having obtained the critical values, the candidate should have checked that any value between the critical values
satisfied the condition that the discriminant was greater than zero. A substitution of zero, for example, would have
alerted the candidate that the range they had given was incorrect.

This section explains how the candidate could
have improved each answer. This helps you to
interpret the standard of Cambridge exams and
helps your learners to refine their exam technique.

Common mistakes candidates made in this question

» Sign errors were common and usually occurred when like terms were being collected. Once critical values were
obtained, errors involving the range that these critical values produce, were also common. A quick check using
values other than the critical values could have helped candidates to identify errors.

¢ Candidates sometimes wrote disjoint inequalities in an incorrect continuous form as shown in the low response.
The expectation is that they should be written as two separate inequalities.

Often candidates were not awarded Lists the common mistakes candidates made
marks because they misread or in answering each question. This will help your
misinterpreted the questions. learners to avoid these mistakes and give them

the best chance of achieving the available marks.




Example Candidate Responses — Paper 1

Question 1

Example Candidate Response — high Examiner comments

1 Thecurve y=2x>+k+4 intersects the straight line y="(k+4)x at two distinct points. Find the

p0551ble values of k.

(K* ux = 84 iﬁ w4
2 kY

Sk -Yrarrd
9 2. % (kra) ¥y

Kk F4x = ;u

‘ b"- dac>0 [g(k“’)
\l,)(u\( ) W Q“q)‘z TSR @ %K 37,
\%\“W k¥ Bkl -8k- 32> ©
@oero G Sl
krd Ke-4 Ky

-qek<y @

M1

b - Yo ¥0

The candidate equates the
equation of the curve and the
equation of the straight line and re-
arranges them to obtain the required
form of a quadratic with the terms
collected correctly. One mark is
awarded.

@ The candidate finds the
discriminant of the quadratic
correctly. One mark is awarded.

@) The candidate obtains the
correct critical values and is
awarded one mark. However, they
then give the set of values between
the critical values instead of those
outside which are needed to satisfy
the discriminant being greater then
zero.

Total mark awarded =
3 outof4

How the candidate could have improved their answer

Having obtained the critical values, the candidate should have checked that any value between the critical values
satisfied the condition that the discriminant was greater than zero. A substitution of zero, for example, would have

alerted the candidate that the range they had given was incorrect.
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Example Candidate Response — middle Examiner comments

possible values of k.
h’-4ac >0
(ke = 2’ 4kt

o 44 = Dk

QX“—kX"‘K_HXJrq -=O
Nt-x (k) 144k =0 @)
b’~4ac>0 '
-G @
_ etk e
(PR %\A

- (yrikile) - 32

_k*-gk t-1¢-32-8k70

28k H6+3214H8K >0

ke k +48 >0
k Crt4) 12 C

1 Thecurve y=2x*+k+4 intersects the straight line y = (k+4)x at.two distinct points. Find the

4]
kg x -{2KHE >y
K$4)70

GH)CH 12) 76

Kr-4

A_;L{-<k_
“ ;',.x

o

k> —12
. Y

i

° The candidate equates the
equations for the curve and the
straight line and forms a quadratic
with the terms collected correctly.
One mark is awarded.

@ The condition for the
discriminant is quoted correctly,

but when applied to the quadratic
equation previously obtained, a
sign error is made. The candidate
makes a correct attempt to solve
their quadratic equation to obtain
two critical values and is awarded a
mark for the method.

@) As the critical values are
incorrect, no further marks can be
awarded.

Total mark awarded =
2 out of 4

How the candidate could have improved their answer

If the candidate had made more careful use of brackets, they could have avoided misapplication of the negative

coefficient of x in the discriminant.




Example Candidate Response — low

1 Thecurve .y=2x*+k+4 intersecis the straight line y =(+4)x at two distinct points, Find the

possible'values of %.

QKA = (K4 oc !
2 Kb —(RFAY>C= ©
VPR SRR
254 TFK ~Rx —4x Ht o
9ot HROL2D =ax W20 o
3% K->~ [ =1 O

po v Fo @
Ktlz70 -
© KkpoJE oed Koe2zJzm

159 ~) N

[4]

Example Candidate Responses — Paper 1

Examiner comments

a The candidate equates the
equations of the curve and the
straight line and attempts to re-
arrange into a form to which the
discriminant can be applied. This is
not done correctly.

e The candidate attempts to use
the discriminant on their quadratic to
obtain the two critical values and is
awarded a mark.

As the resulting values are
incorrect, no further marks are
awarded.

Total mark awarded =
1 out of 4

How the candidate could have improved their answer

The candidate should have checked carefully that the quadratic equation obtained was in the correct form with terms
collected correctly.

Common mistakes candidates made in this question

Sign errors were common and usually occurred when like terms were being collected. Once critical values were
obtained, errors involving the range that these critical values produce, were also common. A quick check using
values other than the critical values could have helped candidates to identify errors.

Candidates sometimes wrote disjoint inequalities in an incorrect continuous form as shown in the low response.

The expectation is that they should be written as two separate inequalities.
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Question 2

Example Candidate Response — high Examiner comments

2

The diagram shows the graph of y = f(x), where f(x) is a cubic polynomial.

. roots
(@) Findf(x). ¢ }(awa)( :HD \DL_ g) [3]
2

; = - a a The candidate originally puts a

([7') b 2 (I‘+5 xH 4 positive sign in the first line of their

answer, but this is corrected on the
(b) Write down the values of x such that £(x) < 0. 21 | next line and the candidate supplies

= x <2 a correct final answer.
B —
_5<:(_<_| Mark for (a) = 3 out of 3
9 9 The candidate’s first range of

values for x is incorrect, but the
second set of values given is correct
and is awarded one mark.

Mark for (b) = 1 out of 2

Total mark awarded =
4 out of 5

How the candidate could have improved their answer

More accurate shading in (b) would have helped the candidate to visualise the situation.

10
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Example Candidate Response — middle Examiner comments

2

=F-2\f- D ’@[E]
A~ G
séjs 561,’2%(‘)& "ffﬂ

{a) Find f(x). 4 splg
Y5 (=5

(b) Write down the values of x such that f(x) < 0. [2]
q9 &0 YR 2
N="§ar L=—l oY = ~5L%L VL

o)

o, bt cm(%

a The candidate recognises the
correct three factors and this is
awarded one mark. However there
is no recognition that the curve is a
negative cubic and the candidate
does not use the intercept on the
y-axis correctly.

. Mark for (a) = 1 out of 3

9 The candidate’s accurate
shading enables them to identify
the correct ranges and write them
in the correct form. Two marks are
awarded.

Mark for (b) = 2 out of 2

Total mark awarded =
3 out of 5

How the candidate could have improved their answer

The candidate needed to identify the shape of the cubic graph as having a negative coefficient with the factors, and
that this coefficient could be calculated by using the product of 5, 1 and -2 and by making a comparison with the

intercept on the y -axis.

1
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Example Candidate Response — low

The diagram shows the graph of y = £(x), where f (x)isa ;:ubic polynomial.
(a) Find £(x).
Fc@) 0; pz.) (oe H) (2~ 7.”
= CS?G + Bt oDl )

= (52& £S5+ N 32D

22 - 129 EGoc = lo -9 — 2k
) Write down the vaélues of x such that ;‘(x) <0. t e

Va(w& g C @l -5 end _,;e

o 31
“ <(~_P¢2-—Z>2 2o fa3

[2]

5% 442 _goc olo .

Examiner comments

@ The candidate identifies the
three correct factors and is awarded
one mark. There is no recognition
that the cubic is negative and

the intercept on the y-axis is not
used. Expansion of the factors is
unnecessary.

Mark for (a) = 1 out of 3

@ Although the candidate
identifies two of the critical values,
there is no attempt to give either
of the two ranges. No marks are
awarded.

Mark for (b) = 0 out of 2

Total mark awarded =
1outof 5

How the candidate could have improved their answer

e The candidate needed to identify the shape of the cubic graph as having a negative coefficient with the factors, and
that this coefficient could be calculated by using the product of 5, 1 and -2 and by making a comparison with the

intercept on the y-axis.
« Suitable shading would have helped the candidate visualise the situation.

Common mistakes candidates made in this question

* (a) Many candidates considered the cubic polynomial to be a product of three linear factors only, not considering

the basic shape of the curve and the intercept on the y-axis.

¢ (b) Interpretation of the demand of the question led many candidates to write down the critical values only, making

no attempt at inequalities.

12
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Question 3

Example Candidate Response — high Examiner comments

3

(a) Write down the amplitude of 2cos§ -1.
? o

(b) Write down the period of 2cos§ =1

?Qvi ad - 20

A

(BN
2
(=)

(1]

(1]

B3]

The candidate gives the correct
amplitude.

Mark for (a) = 1 out of 1

The candidate identifies the
correct period which they choose to
give in degrees.

Mark for (b) = 1 out of 1

e The candidate’s curve passes
through the correct starting and
finishing points and it has the correct
shape. However the intercept on the
y-axis is incorrect. Two marks are
awarded.

Mark for (c) = 2 out of 3

Total mark awarded =
4 out of 5

How the candidate could have improved their answer

The intercept on the y-axis needed to be checked. The candidate appeared to make a calculation error.

13
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Example Candidate Response — middle Examiner comments

3 (a) Write down the amplitude of 2cos§— e [1]

Amphitude = -1 < @ The candidate supplies an
incorrect answer.

i Mark for (a) = 0 out of 1
(b) Write down the period of 2 cos3 — L [1]

pecivd s 5 = 3eq @ @ The candidate supplies an
1

r < period incorrect answer.
A’SP@" 'CJC\ = Bbu
= > Mark for (b) = 0 out of 1

peciod =130
,';cria(‘ = JT

(c) On the axes below, sketch the graph of y = 2cos§ —1 for —mn<x< 3m radians.

24
@ @) The shape of the candidate’s
curve and all the relevant points are

/ correct. Three marks are awarded.

Mark for (c) = 3 out of 3

Total mark awarded =
3 out of 5

[3]

How the candidate could have improved their answer

The candidate required a better understanding of the key features of trigonometric graphs. They mistakenly thought
that the intercept related to the amplitude and the coefficient of the trigonometric term related to the period, when in

fact the opposite was true.

14
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3 (a) Write down the amplitude of 2cos§ -1.

(b) Write down the period of 2 cos% =1,

- 2 =4
= £

—~

2 G
@

(¢) On the axes below, sketch the graph of y = 2cos§ —1 for —7 <x < 37 radians.

A

(1

(1

Bl

Example Candidate Responses — Paper 1

Examiner comments

The candidate gives a correct
amplitude.

Mark for (a) = 1 out of 1

@ The candidate gives a correct
period and chooses to express this
in radians.

Mark for (b) = 1 out of 1

e The candidate’s graph has
an incorrect shape and an end
point that is incorrect. The curve
intersects the x-axis at more than
the two correct points. No marks
can be awarded.

Mark for (c) = 0 out of 3

Total mark awarded =
2outof5

How the candidate could have improved their answer

Substituting the x values of —r, 0, ©, 2 and 3 into the function to find the corresponding y values and plotting these
points correctly would have shown that the curve was not being sketched over a complete period.

Common mistakes candidates made in this question

¢ Candidates occasionally confused the relationships between a given trigonometric function and its amplitude and

period.

e The first two parts of the question were intended to help with the sketching of the trigonometric function in the third
part. Many candidates did not check their graph with the answers they had obtained in the first two parts of the

question.

15
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Question 4

Example Candidate Response — high Examiner comments

4  The 7th and 10th terms of an arithmetic progression are 158 and 149 respectively,

Q0 = .ﬂ-;ﬁ@lﬂ +o-1)
+ s (06 %n’r%)e

= r\x»(%BﬁL*z 2

‘,"_% L r\ (,9,55 %rt)

S 55 3
2)5’5—2 H% 333 350 NP | I %&ﬂ
5621 %s 6 Mo '555/,3)11‘% - ,2}54/3%,)
i
32710 ’.}_@%WSD = In=2D
. . <=z ED’
.—\:‘L /\2 - A 3

] (a) Find the common difference and the first térm- of the progression. 31
= no ) Ao .
%rl%t;m of F€n = iYel @’a ) ad-G)= 149155
& =(5,‘;6\/- =
a +(7—1)4 = 8%/ 4 %j = gci] 1 o
apao-dd=1gq  ati -14q¢ Y
a+6d= +15% Go1iG o 47 e St
A+ G2 =2 15% » , o= forgh term
a—1g = 15%. o = -2y - -
g 155t @ . o
4= 196, 176 +m-DeD 2199 -2n
(b) Find the least number of terms of the progression for‘.thAeir sum to be nega?iv'e. 131

° The candidate forms the correct
equations and solves them to give
the correct first term and common
difference.

Mark for (a) = 3 out of 3

e A correct sum formula is used
with the correct first term, common
difference and n terms, which is
awarded one mark.

@) The answer of 118.333 is
correct and is awarded one mark,
but it is not rounded up to the
nearest integer.

Mark for (b) = 2 out of 3

Total mark awarded =
5out of 6

How the candidate could have improved their answer

Interpretation of the word ‘least’ in the stem of the question should have led the candidate to assume that the sum was

less than zero and hence form an inequality which could be solved.

16
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Example Candidate Response — middle Examiner comments

(a) Find the common difference and the first terfn o

M o= atéd =y —0

pi. = a M;J = lgq =0
Senfonr & @/@w ) o
3& = —9
ﬂ/ = —3 .
- S"M; ][9{ o/"’g ~ Oy @

a#é(ﬂ) =Ife

4 The 7th and 10th tefms of an arithmetic progression are 158 and 149 respectively.

' the progression.

4 — 1y =155
¢ = ITe e
az I£4 a

/

$h =T {361*//)»)) a’)

P2

11

=/ Lon [rﬁl/ﬂz&_yL/n-r) ~3)

P
R PSR NOWS:
T i

K T

—4h = 252 ‘6/'1

LA
X = Mhyighe
r~2)(3f) 115} ;;Zo-? }n X 1o
1

(b) Find the least number of terms of the progression for their sum to be negative.

(n 2"‘4’-’;~ f2 =0
pag, i}

) -
n=8&

(31

B3]

a The candidate forms two correct
equations and solves them to obtain
the correct first term and common
difference. Full marks are awarded.

Mark for (a) = 3 out of 3

e The candidate uses a correct
sum formula with the correct first
term, common difference and

n terms. One mark is awarded.
Although equating the sum to zero
would result in a linear equation
which is easier to solve, the
candidate equates the sum to -1
but does not solve the resulting
quadratic correctly, so no further
marks are awarded.

Mark for (b) = 1 out of 3

Total mark awarded =
4 out of 6

How the candidate could have improved their answer

Interpretation of the word ‘least’ in the stem of the question should have led the candidate to assume that the sum was
less than zero and hence form an inequality or an equation which could be solved. Equating the sum to —1 and solving
was acceptable as long as the candidate checked that the solution they obtained was the first one to give a sum less

than zero.

17
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Example Candidate Response — low Examiner comments

4 The 7th and 10th-terms of an arithmetic progression are 158 and 149 respectively.
. . \ .

(a). Find the common difference and the first term of the progression. . [31
Ww=as(n-)d a+6d ==r91s? é+q® =wuq
=) 4—(\0—\)0\ aLad =149 q-a a
. —~ Q=4 H
' The candidate forms two
Tn:Q\‘\"(’f"‘\d a & = 146 -Qd a =a+q a . . .
- o gl Ad . Q=155 - correct equations using the given
48 -Gd= 198 =19 information. One mark is awarded
A4Q-15%= ad e e An error is made by the
-} =ad q=15% candidate in solving the equations,
] < . so no further marks can be
d= -\ - : awarded.

(-cd)+_ad =0
: Mark for (a) = 1 out of 3

(b) Find the least number of terms of the progression for their sum to be negative. [3]

Foga ko (o) Sacdyn (Zax (oD &)
~ sa =Y ofissr) T 3 (2059 + (a0 4
A { - )

=4 (3\6+(ﬂ ) (3] @) A correct sum formula is used

using n terms and the values
obtained in (a) for which a method

3

@

=
1

= _‘5.6 (Bmex-n -\—\)

=1 o (3x6 315 o) mark is awarded.
.
= ?’,?n - The candidate does not attempt to

2 do any further work.

Mark for (b) = 1 out of 3

Total mark awarded =
2 out of 6

How the candidate could have improved their answer

(a) The candidate would have benefited from checking that their solutions satisfied the original equations. This
would have alerted them to an error.

(b) Interpretation of the word ‘least’ in the stem of the second part of the question should have led the candidate to
assume that the sum was less than zero and hence form either an inequality or equation which could be solved.

Common mistakes candidates made in this question

(a) Most candidates were able to obtain two correct equations but occasionally made errors in solution.

(b) It was essential that the word ‘least’ was interpreted correctly. Many candidates did use a correct sum formula

but did not form an equation or inequality using this formula and zero. Candidates also needed to appreciate that
the answer would be an integer.

(b) Trial and improvement methods and use of —1 rather than zero were acceptable, but candidates needed to
show that their solution was the first solution that gave a sum less than zero. For those candidates who used this
method, many did not do this and were unable to gain full marks.

18
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Question 5

Example Candidate Response — high Examiner comments

5 Find the coefficient of x? in the expansion of (x— %)(x+ %)5
@m@f p
" 2 S\’.S? -iCZ@ !7 «}'(‘]q ¢
s G+ ef()ﬁ L *(3)
= Ay (G 4)*(;
0" mmuwwmwu%/s

(x—/) (x—tlow—hw* 1‘/’*‘90-5*/)

_3 —30.} [T o F
o A e Rt G T v 3
_ 1 _ T U0
= Lot A g%’ 200 4

U
joxt + 3//0;& - 7y

e = 33?93/7
= 330

o0 0

to§
we. ¥ 7
-

[s1

a The first three terms of the
expansion are correctly expanded
by the candidate.

The candidate uses a correct
method to find the term in x? which
is awarded one mark, but the
candidate then mistakenly includes
terms with x? in the denominator to
get to their final answer. No further
marks are awarded.

Total mark awarded =
4 out of 5

How the candidate could have improved their answer

The candidate needed to take greater care over the terms involving x? in the denominator as these were misread or

misinterpreted and the final accuracy mark was not awarded.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

5
5  Find the coefficient of ‘ﬁ in the expansion of ( - %)<x+ %) . [51

N

C%)

3G ) *5( W' )*S‘z(mﬂ GOT R G0 DS Gy

o —:L;—l'gxﬁ'r_.'_‘:?-ﬂuzzl
' x '—;
£ J x u____oj“* LT ﬂ.#a-e 3% *
1% P F
L ge, B
@ (% — 10y & K0 °<0 x ‘;0 + 31) K _) € The candidate expands the

expression correctly for the first

B 18 three terms.

y_"_t Wit W% gD + YO < 3L ’}._ £ - J0on 1"!90—2—“0
Wt

™ g0 ' '
o = }%—L% (2 ‘ @ Although there is evidence of
both of the required x? terms, the
! candidate does not use one of them
— 110 ' in their answer. No further marks are

—_— awarded.

Total mark awarded =
3 outof 5

How the candidate could have improved their answer

The candidate only identified and used one term in x? even though the second term in x? had been calculated.
Incorrect terms were also included in the final answer.
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Example Candidate Response — low

5 Find the coefficient of x? in the expansion of (x— %)(x + Z)

2y,
(x+£5
x

5 (Y (&) & 5C ()t (3

[
x® + £y (}7) + 0 ()L‘)(

Yok ) b sy
X 3>
g
* B Jog? + o’}
5 ra

+ 40)()9
Clor)baogyy.  (om) (70 2

@ ¥ roaw . -

T

£
(x —z/x> <)D + (O)(

= foy? X

1]

50

+ 40%3
AT

[3]

Example Candidate Responses — Paper 1

Examiner comments

a The candidate correctly
expresses the first three terms of
the expansion in their unsimplified
form. One mark is awarded.

@) The candidate’s simplification of
the second term contains an error,
but the third term is correct and one
mark is awarded.

@) Although the candidate
multiplies their expansion by x they

do not also multiply it by the 3 .
X

Total mark awarded =
2outof5

How the candidate could have improved their answer

The candidate miscopied their second term in line three. They should have been alerted to an error when they

obtained two terms both in x.

Common mistakes candidates made in this question

Candidates often thought that terms with x? in the denominator also needed to be included.
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Example Candidate Responses — Paper 1

Question 6

Example Candidate Response — high Examiner comments

6 f(x) =x*+2x—3 forx>—1

(a) Given that the minimum value of x* + 2x—3 occurs when x =—1, explain why f(x) has an inverse.

(1]
Dye # the ch/ann/ f(’d IS oW 4 pne Eo bpe ﬁnc-/;éﬂ.
o a The candidate provides the
correct justification that the function
is a one-one function and is
awarded the mark.

(b) On the axes below, sketch the graph of y = f(x) and the graph of y = f ' (x). Label each graph _
and state the intercepts on the coordinate axes. Mark for (a) =1outof 1

X
0/ / ; WL\ 9 The inverse function is a
Al e

Y

reflection in the line y = x of their

e first graph and is awarded one mark.
However the intercepts on the axes
are incorrect.

e The original function is sketched
i correctly with the correct intercepts
marked on the axes. Two marks are
awarded.

Mark for (b) = 3 out of 4

x Total mark awarded =
4] 4 out of 5

How the candidate could have improved their answer

The candidate needed to appreciate that when the original function was reflected in the line y = x , the coordinates of
the intercepts need to be reflected similarly.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

6 f(x) = X% +2x—3 for x>—1

(a) Given that the minimum value of x*+2x—3 occurs when x =—1, explain why f(x) has an inverse.

M%W%Wwa &
ane—one mappiny O

ot

(b) On the axes below, sketch the graph of y = f(x) and the graph of y = £~ (x). Label each graph
and state the intercepts on the coordinate axes.

B/
4

4400

[4]

€ The candidate identifies that the
function is a one-one function but
provides no justification.

Mark for (a) = 0 out of 1

9 Although a straight line is
drawn, it is not marked as y = x

and the curve produced by the
candidate is not sufficiently accurate
to be classed as a reflection of the
original. There is no indication of
where the inverse intercepts on the
axes.

@) The candidate’s sketch of the
original function is correct. The
correct intercepts with both axes are
given. Two marks are awarded.

Mark for (b) = 2 out of 4

Total mark awarded =
2 out of 5

How the candidate could have improved their answer

* Abetter attempt at sketching a reflection in the line y = x of the original function would have been beneficial to the

candidate.

* The candidate needed to appreciate that when the original function was reflected in the line y = x , the coordinates

of the intercepts needed to be reflected similarly.
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Example Candidate Responses — Paper 1

Example Candidate Response — low

6 f(x) =x* +2x—3 for x>—1
%+ 4%
(a) Given that the minimum value of )_rz +2x—3 occurs when x =—1, explain why f(x) has an inverse.
7 . [1]
,,!ﬁ 163 74 2 .//au

A L
ore g7 rT 7:1' S
gj a Av"-’ﬂ?"/”'/ flop #oet (e Gk OMCe e
e @
(b) On the axes below, sketch the graph of y = f(x) and the graph of y = f ~1(x). Label each graph

and state the intercepts on the coordinate axes.

)jk V ’7? 27 =

"/

Examiner comments

The candidate does not
provide a sufficient explanation or a
statement that the function is one-
one.

Mark for (a) = 0 out of 1

@) The candidate makes an
incorrect attempt at sketching the
inverse function. The intercepts with
the axes are incorrect.

@) The candidate’s sketch has

the correct shape for the original
function which is awarded one mark,
however the intercepts on the axes
are incorrect.

Mark for (b) = 1 out of 4

Total mark awarded =
1outof 5

How the candidate could have improved their answer

The candidate needed to be more aware of the relationships between functions and their inverses and the conditions

for which a function has an inverse.

Common mistakes candidates made in this question

¢ (a) Many candidates stated correctly that the function was a one-one function but provided no justification. It was

essential that the restricted domain be mentioned.

* (b) Acommon error was to sketch the function without the restricted domain. Part (a) was intended to alert
candidates to the fact that x > —1 and that this would need to be taken into account in any sketches.
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Example Candidate Responses — Paper 1

Question 7

Example Candidate Response — high Examiner comments

in(3x* —5)
Tl

(@) Find the equation of the normial to.the curve at.the poinlt whe‘;e x = «/7 . [6]
N
Yo 10w -s) ¢
J T T
2 () F 7z,0)

7  Acurve has equation y= for.3x2 > 5,

SL St

ol )
et L. (5-%)

;gi’-: V%;"U% S’Jc’v'_\k;','-)%: C:L

2 ﬁl_ :3; -5 ay= ](-'Hﬁlﬂ‘ +1+avz | |
- faset))r £ ._/n'fzz’ks), 9 & =~ otk HlF2 @ The cand|datfa supplies
Skp3 = S it J a correct expression for the
—W’,—_’ O L YR differentiation of the quotient
(@ ; ) 2y=(#nz2]x # 1ravi | including the correct differential
], N, (3R] =S )2 of the In term. Three marks are
= ‘(Q’E H}.% - }ﬂ( @ awarded.
@ At )"' 40 ' e The candidate attempts to find
~ ' e ’ ) ) the equation of the normal using a
o HHE - correct method which is awarded
Skphy M= ??FF{ : m o one mark, but an earlier arithmetic
= ay-ilE error means the answer is incorrect.
=N @) The candidate indicates the
MMy = -1 0 correct value of y at the given point
Seps W “E_ . 4R and this is awarded one mark.
M = a4l 2 :
. » , ' ) : @ The candidate correctly
(b) Find the approximate change in y as x increases from v2 to v2 + &, where % s small. I

evaluates the gradient at the given

d:jf - alf—gdi h - @%éﬁ) L point anq uses this to attempt to find
3 the gradient of the normal.

* 9 Mark for (a) = 5 out of 6

e The candidate correctly applies
approximate change.

Mark for (b) = 1 out of 1

Total mark awarded =
6 out of 7

How the candidate could have improved their answer

The candidate made an error when calculating the gradient of the normal which could have been avoided by using
brackets.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

Nz vt L
2
7 A curve has equation y=1n(32:+1‘5) for 3x* > 5.
(a) Findthe equatlon of the normal to the curve at the point where x = y2. ' [6]
Y= "“ (3 (=) - QF:/ ,NH') n - saegoaproNz te
Q& all el
Nz __'.ﬂ_.. : \ \ L4 ‘1
NV - ROY c=s - \ ‘1
| Atz +] —_— J
dy . ta(3x?-5) '
da
(Ra+y . 4= 2%+ HF
vs | (.3 at-s) T
‘ “, ox - La - 4= ‘a,faoc-—"q' .
v ‘*-3;1—:‘ 325
v= (29
W
| (2o +1) (6) - In(@a*—5)ea @ The candidate produces
- o a correct expression for the
N 5 ' differentiation of the quotient
(_uw‘»)_" ' including the differentiation of the In
radient ' ’ term.
4 2
by xtaex—la (‘”‘*_ o) ' @ Although the candidate attempts
da - ' to find the gradient of the curve at
G ) 9 the given point, there is no attempt
: _ - to use it to find the gradient of the
ag+ Wi = lo (e _‘."’_) _ = 2165094981 normal. The value of y at the given
@%@y oint is incorrect. No further marks
(b) Find the approximiate change in y as x increases from v2 to V2 +h, where / is small. {11 p .
- are awarded.
83 b (%})"‘”L + Bo e Mark for (a) = 3 out of 6
serela - In (=) wh @) The candidate uses their
. gradient from (a) correctly to find
(& JZ T \) the approximate change. Although
the gradient is incorrect, a ‘follow
through’ mark is awarded.
Mark for (b) = 1 out of 1
Total mark awarded =
4 out of 7

How the candidate could have improved their answer
¢ The candidate needed to read the question carefully as it appeared that they attempted to find the equation of the
tangent rather than the normal.

¢ Working needed to be set out more clearly after the differentiation as there appeared to be no attempt at finding
the value of y. The candidate needed to check their working as they incorrectly evaluated the second term in the
numerator of the derivative.
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Example Candidate Response — low

In(3x2 -5
7 Acurve has equation y = g:+1 ) for3x% > 5.
(a) Find the equation of the normal to.the curve at theA_poin't- where x = /3. 61
V= 13-
g9 Ve - i oz L oo
\‘a 2 ) Q o >
a -5) .
._-33(,-&‘\»/6'%&) \AQD‘- = bx-
) ] ol
" )‘2 Erabs]
P‘g' Nz st
. ‘ A
s extabr _ 21l s) av=?
— 2 2
G- t) atn¥ S 2t
a2 olin(ax-35) 3 :
5 il m SEoO Gt
&
oo™ —S
B . ) -3
/———’{//
L‘bcx“)
RN CEE D
3 - % o 9
- - AR -
ol R R R
(R -5
2351 Canl>
oS,
-5 438
i
(b) Find the approximate change in'y as x increases from 2 to v2 +%4, where 4 is small. [1]
Codyady o
z 22 X
J C\a(, x=l
) Sﬂ:‘ Jr‘f\ W
= L S

Example Candidate Responses — Paper 1

Examiner comments

a The candidate produces

a correct expression for the
differentiation of the quotient
including the In term. Three marks
are awarded.

e The candidate does not use the
given value of x to find the gradient
at that point. There is no attempt to
find the value of y at the given point
and no attempt at either the gradient
or the equation of the normal. No
further marks are awarded.

Mark for (a) = 3 out of 6

e A mark is awarded if the
candidate uses their tangent
gradient from (a) correctly. In this
case, the candidate omits the
negative sign.

Mark for (b) = 0 out of 1

Total mark awarded =
3 outof 7

How the candidate could have improved their answer

The candidate needed to decide exactly what process was needed to solve the problem. They correctly identified that

they needed to differentiate, but were not able to progress further.

Common mistakes candidates made in this question

¢ Finding the equation of the tangent rather than the normal was a common error, highlighting the fact that

candidates should check that they have answered the question set.

e Errors in evaluating or simplifying the derivative using the given value of x were common and lost accuracy marks.
Rounding errors in the final answer when using decimals rather than surds were also common.
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Example Candidate Responses — Paper 1

Question 8

Example Candidate Response — high Examiner comments

respectively.

265 % 4C,L><9(5 297720 @
[1¢5 F%c;x ¥y -
’Z(fo chx 3(3

27 Flo
LF +26

=344y

—

once only in any 4-digit number Find how many 4-digit numbers can be formed if

(i) there are no restrlctlons ’

Ny 5@:/2&9

2 *Z‘/

(i) the number is even,

Wz

(iii) the nl;xmber is greater than 7000 and :)dd.
o, 3h_ =y
R

3 =l =420

8 (a) Find the number of ways in which 12 people can be put into 3 groups containing 3,4 and 5 people

i3]

=7 {3 /ég

(b) 4-digit numbers are to be formed using four of the digits 2, 3, 7, § and 9. Each digit may be-used

(1]

{1

_PE 3 5 -2y “HF ®

[3]

The candidate uses two correct
combinations in a product of three
combinations and is awarded two
marks. However, they unnecessarily
repeat the process and give an
incorrect final answer.

Mark for (a) = 2 out of 3

@ The candidate supplies a
correct answer.

Mark for (b)(i) = 1 out of 1

@) The candidate supplies a
correct answer.

Mark for (b)(ii) = 1 out of 1

@ The candidate supplies a
correct answer and is awarded three
marks.

Mark for (b)(iii) = 3 out of 3

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

(b)(iii) The candidate could have detailed what each of the two numbers obtained represented, for example, ‘starts

with a 7 or a 9’ and ‘starts with an §'.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

5 U

8 (a) Find the number of ways.in which.12 people can be put into 3 groups containing 3; 4 and.5 people
respectively. . ' E]]

(b) --4-digit numbers are tobe formed using four of the digits 2, 3, 7, 8 and 9..Each digit may be used
’ -once only in any 4-digit number. Find how many 4-digit numbers can be formed if

3 |
O

@ ' there are no restrictions, ) 11
S z
Py = 1o |
(i) thenumberiseven, - ] 1
. a, . - e
oG = % xT o 49
- (i) ‘thenumbe} is greater-than 7000 and odd. ) e
%, )
= -
=

€ The candidate provides a
correct solution for three marks.

Mark for (a) = 3 out of 3

e The candidate answers (b)(i)
and (b)(ii) correctly and is awarded
two marks.

Mark for (b)(i) = 1 out of 1
Mark for (b)(ii) = 1 out of 1

e The candidate does not
consider the problem to be made up
of more than one part and no further
marks are awarded.

Mark for (b)(iii) = 0 out of 3

Total mark awarded =
5outof 8

How the candidate could have improved their answer

(b)(iii) The candidate needed to consider the problem as being made up of a number of parts, for example, ‘starting

with a 7 or a 9’ and ‘starting with an §’.
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Example Candidate Responses — Paper 1

Example Candidate Response — low

8 (a) Find the number of ways in which 12 people can be puit into 3 groups containing 3, 4 and.5 people
respectively. B3

\'363\ *—1&6

m‘(.s" qC X FCJ" =
2 ] s -
Pl x T\ gs
n(sx N\ G T
o ne ' '

l?}c}x "'i[? X ‘FCJ_ = 23’2’_10 a

425"

Ty % 85;’( 3% S~

I ot 'y ' +
P .xqé?"‘ ' — 2
3yt ¥ = §3 !6°
&, 517
€ oFgd

(b) 4-digit numbers are to be formed using four of the digits 2, 3, 7, 8.and 9. Each digit may be used
once orily in-any 4-digit number. Find how many 4-digit numbers can be formed if

(i) there are no restrictions, [1]
s gw3aa = 120 e
(i) the number is ven, oo

. - g ~onber
e 20 wre\wt LE B AN RgT aums

<{$3$x*\ T Qe 3 pX

4r ©

pomm—

(ifi) the number is-greater than 7000 and odd. ‘ 3]

)
NI
BEBRINDS 5Y o

Examiner comments

° The candidate has two correct
combinations in a product of three
combinations and is awarded two
marks. However, they unnecessarily
repeat the process and give an
incorrect final answer.

Mark for (a) = 2 out of 3

e The candidate produces the
correct answer.

Mark for (b)(i) = 1 out of 1

@) The candidate produces
another correct answer.

Mark for (b)(ii) = 1 out of 1
@ The candidate does not
consider that the problem is made

up of more than one part and they
are awarded no marks.

Mark for (b)(iii) = 0 out of 3

Total mark awarded =
4 out of 8

How the candidate could have improved their answer

(b)(iii) The candidate needed to consider the problem as being made up of a number of parts, for example, ‘starting

with a 7 or a 9’ and ‘starting with an 8’.

Common mistakes candidates made in this question

¢ (@) Many candidates obtained multiples of 27720 , not realising that all the combinations were covered by 27720

and that order was not important.

e (b)(iii) Many candidates did not consider that the problem was made up of a number of parts.
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Example Candidate Responses — Paper 1

Question 9

Example Candidate Response — high Examiner comments

9  Acurve has equation y= (2x—1)v4x+3.
& _4(4x+B)

(a) Show that el Vs whete 4 and B aré constants.
- U2}
U= ax-\  v= («xt3)

1

L= 2 V'=dxq -(47[1»3)”12

' s 0 2Cecezys
= Z&Cii)\(_-\:’?éhl/l._k 2 Cox 13
- 2 Clt'x}r?n +Q @)C::";B’)?
BX 6 x4y .
/di - QC%?L £ ) )
dx e v

(b) Hence write down the x-coordinate of the étationary point of the curve.

GCx+ ) =< ' ‘
129 =0 ’

=, (2
_ (¢) Determine the nature of this stationary point. N
o 4@z DR - o4 Y 1y f
= @ ( Gz 32D L
Uz GG ) ve—frey _
L= 4 VE Cenez)E
4 VE - QC&Z%?D\{ L
I T
= 2.00 206 2 = Miniwmum

=

I/

{51

(1]

2]

€ The candidate produces a
correct solution and is awarded full
marks.

Mark for (a) = 5 out of 5

The candidate again produces a
correct solution.

Mark for (b) = 1 out of 1

The candidate makes an
error when calculating the second
derivative. Although the stationary
point is a minimum this answer is
obtained from incorrect work. No
marks are awarded.

Mark for (c) = 0 out of 2

Total mark awarded =
6 out of 8

How the candidate could have improved their answer

(c) The candidate could have used a less lengthy method in attempting to find the nature of the stationary point.
Considering either the gradient or the values of y at values either side of the stationary point would have been less

involved, provided the results were displayed in a clear fashion.
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Example Candidate Response — middle Examiner comments

9  Acurve has equation y=(2x—1)vdx+3.

dy _4(4x+B)
(a) Show that o Wy i where 4 and B are constants.

Vs ¢ Ndy
(Re-t) (.QLL\D‘-*BVJ) N aonz « 2
Q(ax -1)

———

‘II-\:L‘\Q

Aluot?) 5

) _‘,\_g:‘ﬂ *U’&

\yene)

102 ~©
IR

uxXt>

ale=8)

S8

W2

2(5x -B8) = ©
2
f__'q:x,-'é Xz =
alex "§I= O s e
ox = &
o

(¢) Determine the nature of this stationary point.

x>0

r«\: Al ]

.o

(b) Hence write down the x-coordinate of the stationary point of the curve.

[5]
Uz -t
duz
N 2 Ve 3

ANz s qu__k.b)‘”au“
2

= 2l A3 %

—_—

{1

[2]

@ The candidate differentiates the
equation correctly, which is awarded
three marks.

9 The candidate does not use
a valid method to simplify their
expression in order to obtain the
answer in the required form.

Mark for (a) = 3 out of 5

e The candidate equates the
numerator of their derivative to
zero and solves it correctly. This is
awarded a follow through mark.

Mark for (b) = 1 out of 1

@ The candidate supplies
insufficient evidence of a valid
method to determine the nature of
the stationary point and no marks
are awarded.

Mark for (c) = 0 out of 2

Total mark awarded =
4 out of 8

How the candidate could have improved their answer

(a) Correct simplification and manipulation of the algebraic expression was required. The candidate needed to be
aware of the different ways of determining a stationary point and show one of them with sufficient working.
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Example Candidate Response — low

9  Acurve has equation y —( (2x— I)ky 4x+3 )

dy _4(Ax+B
@ Show that = -(T/x_ﬂ% where 4 and B are constants. 151
q- ﬂ.:x,-—l
2 - Udv + Nau = F‘-—-——- a
=(2- l')l-ﬂ- \{'-——,__‘_3 (%) 9 M= =z

=l{x-2 4 Q L,,L.‘.Q.J“’e
o= ‘-I'Ji.—q—)-?..‘ boet

oo U -2 + Ux w3
é: Lo - T
s
= u(x =)
Hx + 3

(B) Hence write down the x-coordinate of the stationary point-of the curve: . [1]

@
—

(¢) Determiine the ndture of this stationary point. 2]

‘1‘9 W -3 4 1'4':»/7'.,.3 : :
o 6

7.+2
Ci:u"’
\4.9.(_!) 4 3 C D

,_:)-.-w+amhy

da
. . . . . LN
='++a;(|3 o 4 WS Ahe minyma
= 2 . ’ -m{mmum
- | ——

Example Candidate Responses — Paper 1

Examiner comments

The candidate does not
differentiate the square root of
(4x+3) correctly.

@ The candidate attempts to
differentiate the product. All the
terms are correct apart from the
differential of the square root term.
Two marks are awarded.

@ The candidate cannot be
awarded any further marks as their
expression is not in a suitable form
for simplification to the given form.

Mark for (a) = 2 out of 5

o The candidate’s result is not
the solution that should be obtained
when the numerator in (a) is
equated to zero so a follow through
mark cannot be awarded.

Mark for (b) = 0 out of 1

e Since the candidate is using a
first derivative which is not of the
correct form, no method mark can
be awarded.

Mark for (c) = 0 out of 2

Total mark awarded =
2 out of 8

How the candidate could have improved their answer

1

» The candidate could have differentiated the term ~/4x+3 by re-writing as (4x + 3)5 and using the chain rule.
¢ The candidate should be aware of the different ways of determining a stationary point and show one of them with

sufficient working.

Common mistakes candidates made in this question

* (a) Most candidates realised that they needed to differentiate a product, however errors often occurred in the

differentiation of v/4x +3 and subsequent simplification.

* (c) It was not sufficient to state that the stationary point was a minimum without providing sufficient evidence. Very
few candidates showed sufficient working if they were looking at the gradient or y value either side of the stationary
point. Candidates also needed to ensure that they were not considering a value of x <—0.75. Errors in calculating
the value of the second derivative for the appropriate value of x were common.
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Example Candidate Responses — Paper 1

Question 10

Example Candidate Response — high Examiner comments

10 The polynomial p(x) = 6x° +ax? +bx+2, where a-and b aré intégets, has a factor of x=2. "

(a) Given that p(1)=—2p(0), findthe value %f a and-gf b. [4]
PLY = GL S LBl «a P(0) YO v AT Hlo) +2

R z202)
= :-t+
g4ty
PY-RER S
L) = (@)% g aea) T s+
o =4%% raa +2b ¥
ua <Ay = S0 Q‘L;\a)-\-bz-aj
: o 25 -6 xo= —0S5
2& Xb = -
vz |
e ¥ b = —25 =
oo bR
/”j‘:;- t
Q.;»-:—,'j a = ~\3'
e -

- @

(b) Using your values of g and-b,
(i) find the remainder when p(x) is divided by 2x—1, 21
6(5)%8 - 1308+ % 2

) D x4
o % - 2 - +2
) S

o O

remal ader= ot

(i) factorise p(x).

(- Lo+ -‘)e 2l

() (ex® - -1)
g -g) Lo =3t -)
s - partaee)

€ The candidate gives a
completely correct solution.

Mark for (a) = 4 out of 4

The candidate uses a correct
method to find the remainder for
which a mark is awarded, but there
is an error in the evaluation.

Mark for (b)(i) = 1 out of 2

e The candidate correctly divides
the polynomial by x — 2 to obtain
the quadratic factor, which is then
factorised. The product of the three
correct factors is shown.

Mark for (b)(ii) = 2 out of 2

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

(b)(i) A check of the evaluation should have resulted in the correct response of 0. The candidate should have been

alerted to an error as 2x — 1 appeared as a factor in (b)(ii).
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

10 The polynomial p(x) = 6x° +ax®+bx+2, where aand b are integers, has a factor of x—2.

(2) Giventhat p(1) =—2p(0), findthe value of a and of b. [4]

GO iy bl =2 (b7 alol + el 17

ctathiz = af2) pekbt

atb=-4+ @ g @ The candidate misses the minus
3 'L}_ [y b2 =2 =t 4=-21 sign on the right hand side leading
6 (o) + (2 bly Fa = y ¥ to an incorrect equation for which no
yfr4arabte =2 atb =% - marks can be awarded.
Forals = ~#6 750 gateb=-52@) @ The candidate forms and

simplifies the second equation

4| yab="-50 . H-gttb=-16
H( 2’7)/’/ }/ o 18 250 . correctly.

~1b ab -3¢ .
a +17=-+ @ b=I¥ e The candidate solves their
q--2 . simultaneous equations to obtain a

value for a and for b.

Mark for (a) = 2 out of 4

(b) Using your values of g and b,

(i) findthe remamder when p() is divided by 2x—1, 2]
L1 > H?—;u'z
ex’ ’lfi + FP v) 2
¢ %H
3 I+ ya ' o The candidate is awarded
= 4 #' E o a melthod mark for substituting
z - %g A . x=> into their polynomial to find
the remainder but the answer is
i i . 2
@) faotorise P(x; 517'-1?7»— I N e incorrect.
- 2 - G —
- f;‘ el pia) b)) Mark for (b)(i) = 1 out of 2
- 9,331?1 = (?5,,2) (417/,7;4—1)
[ ot -
4 )
-Fr2
- @ The candidate is awarded

a method mark for dividing their
polynomial by x — 2 in order to
obtain the associated quadratic
factor. No further mark can be
awarded even if the candidate
attempts to factorise the quadratic
factor because it is incorrect.

Mark for (b)(ii) = 1 out of 2

Total mark awarded =
4 out of 8

How the candidate could have improved their answer

(a) Checking the accuracy of the calculations would have ensured that the correct values of a and b were used in the
rest of the question.
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Example Candidate Responses — Paper 1

Example Candidate Response — low

vy ey bt
10 The polynomial p(x) = 6x> +ax?+bx+2, where aand b are integers, has a factor of x—2.
(a) Giventhat p(1)=-2p(0), find the value of a and of b. [4]
2 1% O
PG) = GO)+ G0) e 12 e P
iy > § 419+ EaAp =* as =6
z .
app) = 66 rTE TS gaqr. T
/‘S’; g L=13%
= 7 -
!
a A4
. Poy = blaxt Hora a =G adb=15%
o= @‘87‘43*?"0 T
sp> G
K3 25 o
Latb =~
gratb =2 @
ab = —b
Fraw =2 24 b *:‘-i @
aro = b TaeEz
(b) Using your values of 2 and b,
(i) find the remainder when p(x) is divided by 2x—1, 2 1 [2]
_ 2 - oy = bt —3}‘?1 Hiax +t
= - 7
\ TR -~ _,5(4{)“/7(’5]}’/3(”9'/’1
- y (4
3 ‘”
[
o
(i) factorise p(x). "[2]
boc® - 1Ga” M2+
ol e

Examiner comments

The candidate forms and
simplifies a correct equation. One
mark is awarded.

@) Although the left hand side

of the equation is correct , the
candidate does not multiply the
right-hand side by —2 leading to an
incorrect equation.

0 The candidate solves their
simultaneous equations to find a
value for a and for b. A method
mark is awarded, but the answer is
incorrect.

Mark for (a) = 2 out of 4

o The candidate substitutes
x= 5 into their polynomial in order

to find the remainder and is awarded
the method mark, but the answer is
incorrect.

Mark for (b)(i) = 1 out of 2

@ The candidate makes an
attempt at finding the quadratic
factor by using synthetic division,
but this is incomplete and is not
awarded the method mark.

Mark for (b)(ii) = 0 out of 2

Total mark awarded =
3 out of 8

How the candidate could have improved their answer

¢ (a) Checking the accuracy of the calculations would have ensured that the correct values of a and b were used in

the rest of the question.

¢ (b)(ii) Use of algebraic long division may have been awarded a method mark.

Common mistakes candidates made in this question

¢ (a) Most candidates were able to obtain the equation using the factor theorem and x — 2. More errors occurred
when obtaining the second equation, with candidates often omitting either the —2 or —2p from the right hand side of

the given relationship.

e (b)(i), b(ii) Use of synthetic division often led candidates to make errors, especially when dividing by 2x — 1.
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Example Candidate Responses — Paper 1

Question 11

Example Candidate Response — high Examiner comments

11 In this question all lengths are in centimetres and all angles are in radians.

F — R

The diagram shows the rectangle ADEF, where AF = DE = r, The points B and C lie on AD such that
AB = CD =r. The curve BC is an arc of the circle, centre O, radius 7 and has a length of 1.5r.

), Show that the perimeter of the shaded region is (7.5 +25in0.75)r. [5]
. o -
sn(p15) = Mo _ - 12

O [
b = rsin (0= 12) ¥ (2
e HMC = Qs in (0471
& 2 AB+ Vit D+ DE-)’E:‘FJ'AI— _
N I e R e
e Gre 1 Bri UG 18D
E’Z?Q—r*%ﬁ@'%‘ L P54 Argn(ee15)
- T = an"g +Q&%@"152r

MSPKDQWL 3P
l——@ = l"AEVr
@.-zl"b o

The candidate draws an
explanatory diagram which makes it
clear what is being referred to.

The candidate correctly
calculates the length of BC.

e The candidate calculates the
perimeter is correctly with sufficient
detail shown to be awarded all

the marks. This is needed, as the
answer is given in the question.

The candidate identifies the
angle of 1.5 radians and is awarded
one mark.

Mark for (a) = 5 out of 5
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Example Candidate Responses — Paper 1

Example Candidate Response - high, continued

Examiner comments

(b) Find the area of the shaded region, giving your answer in the form %2, where & is a constant
correct to 2 decimal places. ’ 4]

B R At M
. 7 4 r"L@ — rz&l/)’-l@
© =5 /gy . gl

'-;Arm of Wu&,i g °£ m-Efﬂw\aQ — ough e(f uﬁm@#
ndon = DB XER — s ff sgeed
e z lr<‘97|’ +Qr§€ﬂ0’q5'> _—' (O"Q’Er )
e+ dr) —foeas T
L r(2 )~ owsT
b C . 2
= %,gp,_’)z' /O:O()‘_,gft-

K ? /5*15//

/ A 4 '? { }(“'9}(’4 L"E — \/‘2—)(» ‘,0-)(&&(\,19 e
Qﬂ'ﬁmw‘\' Oy;.qb ra L D"?BF’Q;’ O“QEI”L

@ The candidate calculates the
area of the segment correctly.

(© The candidate is awarded
a method mark for the correct
plan and another for the correct
calculation of the area of the
rectangle.

@ The candidate works with
rounded values and this leads to an
inaccurate answer. No further marks
are awarded.

Mark for (b) = 3 out of 4

Total mark awarded =
8 out of 9

How the candidate could have improved their answer

(b) The candidate needed to work with more accurate figures. It is preferable to work with calculations correct to
4 significant figures and then round the final answer to 3 significant figures unless a different level of accuracy is

specified.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

11 In this question all lengths are in centimetres and all angles are in radians.

—
~
]
~
~

F E

The diagram shows the rectangle ADEF, where AF = DE = r. The points B and C lie on 4D such that
AB = CD =r. The curve BC is an arc of the circle, centre O, radius 7 and has a length of 1.5r.

@ The angle, in radians, is
identified correctly by the candidate

§=r# (o547~ ; . &Y 043 and one mark is awarded.
[br= "‘ﬂc Sin¥g= 24 T @ The question asks the
¢=1.5

(a) Show that the perimeter of the shaded region is (7.5+2sin0.75)r. [5]

r$m43’=0 candidate to show the given result.
L5+ Lr + 2 5nd-75 This means that they are expected
Lrfin3=BC to provide sufficient detail to do
5 42 Ginc.75 this. O is not identified as being
o . the midpoint of BC. The length of
k.47 x e = 075 (¥r§7‘25,,,¢,;;]r BC can easily be deduced from
—— the given result, hence the need to

show all the relevant working. No
further marks are available.

Mark for (a) = 1 out of 5
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued Examiner comments

(b)- Find the atea of the shaded region, giving your answer in the form %2, where k is a constarit

correct to 2 decimal places. : 41
712 r (Zrﬁnﬁ'ﬁ)
208842 17
_’,- L - . 'R' /: ?) é.g rZ
1 r o :
Lbesin 130300 0252 0. 4991
/ZLXVZX%ZQ? I L2l2rg.20,™
s e
p= 114
:% rlxlgs . etk er
- ,‘gf.l | | 3.00r%
: 2z 2 = ©) @) The candidate ShOV\.IS a
- 0,,75;/ ’ . . : | completely correct solution. The
. : candidate works to sufficient
Of?fri— 649703 : accuracy so that the final answer is

correct to 3 significant figures. Four
marks are awarded.

Mark for (b) = 4 out of 4

Total mark awarded =
5out of 9

How the candidate could have improved their answer

(a) The candidate needed to ensure that any unknown quantities they introduced into their solution were defined.

Common mistakes candidates made in this question

¢ (a) The most common candidate error was not giving enough detail when showing the given result. Unknown
quantities introduced by candidates were often not defined.

¢ (b) Candidates commonly lacked a clear plan. Many also did not work to the required level of accuracy.
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Example Candidate Responses — Paper 1

Question 12

Example Candidate Response — high Examiner comments

12 (a)
vms™!
A

v

30

o

0 20 60 90 ts

The diagram shows the velocity—time graph of a particle P that travels 2775m in 90s, reaching a
final velocity of ¥ ms™. .

(i) Find the value of V. 31

Lypesto & wb%%y'{@°*"5 X
20 Ao+ B0tV

|Sop $15 C;o-(g\)) = 29’9{
lg(%—%”:);’lq"%'l%b o a The candidate presents a
\g C%_w) =N*ES completely correct solution, clearly
e showing the areas of the triangle,
30 £v={C ' the rectangle and the trapezium.
Vo (020 - They are awarded full marks.
’\/;,_5__5; B Mark for (a)(i) = 3 out of 3
(i) Write-down the acceleration of P when # = 40, 11
LE s } VS ) ) @ The candidate does not
h % calculate the gradient of the line

when ¢ = 40.
Mark for (a)(ii) = 0 out of 1
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Example Candidate Responses — Paper 1

Example Candidate Response - high, continued

Examiner comments

(i) Find the velocity of Q at time t
fL j}f Cﬂ;,ﬁ% U= B D
A=A
©

Ve f feat
6 (st
6a( gnn :H"){l
v=2§mE+ 0

Wun [f;@] v=1b
32D HC=10
C=1D

(i) Find the displacement of Q from O at time z.
| SU di=¢
(= J 26un 2 Ao
‘Bj@«:ﬂr -+jw (4]
- Cotpkd
CENESRALC
e 120,120 @

%@zc&@ 1m0
~ % Le= D
= b=

C= 2 =2 (o)t
2 2

(b) The accéleration, a ms™ 2, 6f a particle. O:travelling in a straight line, is given by -a.=6cos2¢ at.
time #s. When £ = 0 the particle is-at poitit O and is-travelling with-a velocity of 10ms™.

B3]

3]

@) The candidate produces a
correct solution with all working
clearly shown.

Mark for (b)(i) = 3 out of 3

@ The candidate attempts to
integrate their expression for the
velocity and this is awarded a
method mark.

e The candidate uses a correct
method to find the value of the

| arbitrary constant. This is awarded

one mark, but the final answer is
incorrect.

Mark for (b)(ii) = 2 out of 3

Total mark awarded =
8 out of 10

How the candidate could have improved their answer

* (a)(i) The candidate needed to realise that the gradient of the line was needed.
¢ (b)(ii) The candidate should not have omitted integration of the constant term.




Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

2 @
vms‘1
A
A :
30 —
C
Y -
N
0 20 ’ 60 S0

The diagram shows the velocity-time graph of a particle P that travels 2775 in 90, reaching a
... final velocity of VmsL. S

(i) Find the value of V. 13]

Forea. A3 Argaty prog ¢ = 0 d 5 | 6001299 19020+ V)
' - o =3315 | @ The candidate attempts to

o calculate the area under the graph
V9 (304v) =z ¢ 7-5 and equate it to 2775. There is an
error in the calculation of the area
- DoV = 65 the candidate marks as 4, but both

— method marks are still awarded.

Y Z %5

Mark for (a)(i) = 2 out of 3

A%Q—Z‘io-x’éo: oo
Area = poyx 20z (200

A-oa C = A Cpo+ V) 20

&
= b (2ot V)

(i) Write down the acceleration of P when.t =40, - 1]

O @ @ The candidate gives the correct

acceleration.

Mark for (a)(ii) = 1 out of 1
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued Examiner comments
el S WEAS ens

o ake ) T ik
(b). The acceleration, a ms™2, of a particle O travelling in a straight line, is given by ~a = 6cos2s at
time ¢s. When ¢ =0 the particlé is at point O and is-travelling with a velocity of 10ms™.
¢ - - . ‘ ) —

1]

(i) Find the velocity of Qz\it.tir_ne L .
V=4 f a &t _ = __é Snuw @ @) The candidate integrates
' e 2 * | the trigonometric term correctly.
- Even though the coefficient is not
2 N b(05Q W » - . simplified at this point, the method
\/_ 5 T dt \/ “ ,,(Z o2t 4 mark is still awarded.
= ot 2 | (4} | @ No attempt is made by the

candidate to find the value of the
arbitrary constant in this part of the
question. Although the value of the

——

=z 56 Cob b L

?“ arbitrary constant is found in (ii), the

' mark is not awarded retrospectively.

@ 5 O DU The expression for the displacement
L is never written out.

(i) Find the displacement of Q from O at time .

®
o =

Mark for (b)(i) = 1 out of 3

LI

@

t

Beino 4 B S bt (O

OQ/E@@ lacoments

: ‘ , E (5 ) @ The candidate is awarded a

' ﬁ[: method mark for integrating the

; : expression, but does not consider

i —% cod Qcé —‘_@)\b\ the arbitrary constant so no further
T : marks are awarded.

Mark for (b)(ii) = 1 out of 3

Total mark awarded =
5 out of 10

How the candidate could have improved their answer

¢ (a)(i) Checking the working may have alerted to the candidate that there was an error.

¢ (b)(i) The candidate needed to calculate the arbitrary constant in the correct part of the question and write out the
expression for the velocity, which would have possibly added two further marks.

¢ (b)(ii) The candidate should have considered another arbitrary constant.
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Example Candidate Response — low

12 (a)
1
vms'A
V-
30

0 20 60 9  ts
The diagram shows the vélocity—time graph of a particle P that travels 2775m in 90s, reaching a
final velocity of V' ms™". -
(® Find the value of V. 3]

disrance feaverled = area  voder  g@ev

23¥5 = —;—('60 ¥4)20

J
aamg o 16 LB0 € )

13365 - uso * &Y a

- 2325
\5¥ = 2

\S s

g~ &3 N\\S“

(i) Write down the acceleration of P when ¢ = 40. [1]
azy -0
—

o =20 ~3°
e
%o

A
az D me

Example Candidate Responses — Paper 1

Examiner comments

€ The candidate does not
consider the total area under the
graph so no marks can be awarded.

Mark for (a)(i) = 0 out of 3

@ The candidate gives a correct
solution. One mark is awarded.

Mark for (a)(ii) = 1 out of 1
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Example Candidate Responses — Paper 1

Examiner comments

Example Candidate Response - low, continued

(b) The acceleration, a ms™2, of a particle Q travélling in a straight line, is given by a = 6cos2¢ at
time #s. When #'= 0 the-particle is at-point O and is travelling with a velocity of 10ms™ .

SN
(i) Find the velocity of O at time ¢.

NERIN

= 5c,cosab d=

(if) Find the displacement of Q from O at time .

5= ‘S Y
= Jg Sin A&
(4
5 = 5, %cos&b
//"—'—/’//

K]

[3]

@) A method mark is awarded

as the candidate integrates the

trigonometric term correctly, but
there is no consideration of the

arbitrary constant so no further

marks are awarded.

Mark for (b)(i) = 1 out of 3

A method mark is awarded
as the candidate integrates the
trigonometric term correctly, but

there is no consideration of the
arbitrary constant so no further
marks are awarded.

Mark for (b)(ii) = 1 out of 3

Total mark awarded =
3 out of 10

How the candidate could have improved their answer

e (a)(i) The candidate needed to consider the total area under the graph. They stated ‘distance = area under graph’,
but they only calculated the area of the trapezium on the right-hand side.

¢ (b) In both parts the candidate needed to consider the arbitrary constant and attempt to find it in each.

Common mistakes candidates made in this question

e (a)(i) Calculation errors were common, as were errors when candidates attempted to use the equations of linear
motion even though they are not on the syllabus.

¢ Many candidates did not realise that they needed to find the gradient of the straight line between ¢ = 20 and ¢ = 60.
Of those that did, many still did not obtain zero as they considered there to be a difference in the v-coordinates.

¢ (b) Many candidates were not able to integrate the trigonometric term correctly, with errors in the coefficient of the
term being common. Some candidates mistakenly differentiated. The consideration and calculation of the arbitrary

constant was missing in many solutions.
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