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Example Candidate Responses — Paper 2

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS & A Level
Mathematics 9709 and to show how different levels of candidates’ performance (high, middle and low) relate to the
syllabus requirements.

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:

November 2020 Question Paper 22

November 2020 Paper 22 Mark Scheme

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

www.cambridgeinternational.org/support




Example Candidate Responses — Paper 2

How to use this booklet

Example Candidate Response — low Examiner comments
1 Sclve the equation 7cot 8 = 3 cosec 0 for0°<0<90°, o ‘ “ B o The candidate identifies
P =) ' o the term containing sin 0
’:"CO&JOJ(S}?OJ' ........... .......... COTTECﬂy. HOWGVEI’, the term
‘7Cot o = S S}ﬂ(?f ) 0 o o in cot 0 is not written in terms
......... < e DRI of sin 6 and cos 0 as required
O €01 S Y- 1 Yo 2 — for the first mark.
Hote(3sne).23.2.9.9 '

SR 1 818 % 1 C7J0 2oL 0 L 00 oo RO TR © The candidate is unable
to make any progress as
their equation is not in
terms of cos 0 only.

Total mark awarded =0

out of 3
Answers are by real candidates in exam conditions. Exami_ner 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

to interpret the standard of

Cambridge exams so you can

help your learners to refine
\their exam technique. /

How the candidate could have improved their answer

The candidate needed to be familiar with the definition of cot 0 in terms of sin 6 and cos 6. They could then have
simplified the result to produce an equation in terms of cos 6 only and solved the equation.

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

» Candidates needed to be familiar with the definitions of cot 8 and cosec 0 in terms of sin 0 and cos 0. Further
progress in solving the equation is not otherwise possible.

3
« Errors in simplifying a correct basic equation to obtain cos 6= - were also common.

Lists the common mistakes candidates made

in answering each question. This will help your
learners to avoid these mistakes and give them
the best chance of achieving the available marks.

Often candidates were not awarded
marks because they misread or
misinterpreted the questions.
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Question 1

Example Candidate Response — high Examiner comments

1 Solve the equation 7cot 8 = 3 cosec for 0° < 8 < 90°. ) ' [3]
................................ T O SO S SO S
Sine SinG _
............................................................... B T T T T T T L TR e R IR TR PR Y P IR LL) o The Candidate provides
,  Jeose= 3 a e a completely correct
OO PROOROIIRON: oo A 1 et SOOI colution which is awarded
......................................... OS2 e | Tull Marks. Each step is
shown clearly.
7 & = blL.} ) Total mark awarded =
OOV OOV Ao = . 2o S et e s et 3 out of 3

How the candidate could have improved their answer

No improvement is necessary as the candidate has shown all the necessary detail. The work was set out clearly.

Example Candidate Response — middle Examiner comments

1  Solve the equation 7 cot 8 = 3 cosec 8 for 0° < 6 < 90°, [3]
............................................ ‘ ..................,.....................................................,...,......\..................'.:.;;_.:......... o The Candldate uses a
Oy » .
1 S - 2 =he (1) %@ i correct statement in terms
................................... \cose of sine and cosine and is
S IS M, FHOTE e awarded 1 mark.
a A, \—cose
crrend ......~.%.........'........5.\‘.\“3.22'.@ ........................................................................................................... e The candidate uses
I'é— = % an incorrect method of
é B AY 2 e e e et er e st s b et s solution and hence an
S 1 incorrect answer so no
............................................................................................................................. marks are awarded.
N .
...................... T G0 Wt = N
Q= 25.1 Total mark awarded =
.................................................................................................................. 1 out of 3

How the candidate could have improved their answer

The candidate made an error in their method of solution, so they were awarded only the first mark. They should have
multiplied both sides of their correct equation by sin 0 to reach an equation in terms of cos 0 only.



Example Candidate Responses — Paper 2

Example Candidate Response — low Examiner comments
1  Solve the equation 7 cot § = 3 cosec 6 for 0° < 6 < 90°, ' " ‘ 31 o The candidate identifies
o S o v R the term containing sin 6
qCObOJ'g(S’?a) ...... TR correctly. However, the
Aoy = sf==) O S term in cot 6 is not written
?QOEG} ........ Bés)n(?) ........ . ferrereererirenseasraraiieisiTecieserans Seegeemrenns in terms Of SinG and cos 6
JOLC ° 3sAe. : , as required for the first

mark.

9 The candidate is unable
to make any progress as
their equation is not in
terms of cos 0 only.

Total mark awarded =
0 out of 3

How the candidate could have improved their answer

The candidate needed to be familiar with the definition of cot 0 in terms of sin 6 and cos 6. They could then have
simplified the result to produce an equation in terms of cos 6 only and solved the equation.

Common mistakes candidates made in this question

» Candidates needed to be familiar with the definitions of cot 8 and cosec 0 in terms of sin 0 and cos 0. Further
progress in solving the equation is not otherwise possible.

« Errors in simplifying a correct basic equation to obtain cos 6= - were also common.
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Question 2

Example Candidate Response — high Examiner comments

93x%+2 +8 .
2 Given that = = 5, find the value of 2** and hence, using logarithms, find the value of x correct -
to 4 sighificant figures. [5]
0 ARG '
el L SO 0. SOt~ S TR SO U TSSO OTUO SRR
3%
et o Zorb eSS st e
x4 _ X
e SO 7% IN G Tttt ) W
% -
................................ 27 te O = B
............................. e BA B T O T Rt s | @) THE CONdIdatE IS
2% o awarded a mark for dealing
(3 - ‘ . .
................................ 42 %08 = 0.6 | comectly with the index of
3x+2.
....................................................... 6325025 e )
. - S @ The candidate initally
N mmmmmmmmmmmmmmm— makes an error in
O T Y N e multiplying 5 and 2 This
. - ‘ is then re-written correctly.
’@77“59'“(&9 ...... 0) ................................ The slip is tolerated as the
7 = . . —Z}’L = 43 . : incorrect form has not been
..... L{...... .-.B...- L T D L L L LT T T TR ST P P H v
‘ used in the final answer.
@ ’L gac: ....... LP% ........... R i . 0 The candidate solves
4 e ireaiiareraneae ererna s srabe £t bae s b ba bR N8 et s eanaeneaeans iRt Rasaaebare Rt enaastrassarsoressrntrnn the equation Correcﬂy for
2%,
.............................. 1092,\097_ @ The candidate applies
- logarithms correctly to
creepeeavnert i aniesrianenianreansans ;2‘?6,1 ........... .\Ogabu.g ......... g S RN obtain a correct solution.
3 3
. S v B ettt s R S Ss et bt ne s Total mark awarded =
pos -0
.............................................. 2 Fds B 80D | s

How the candidate could have improved their answer

The candidate could have improved their answer by not writing 5 x2* as 10*. Since they did not use this incorrect
term but wrote it correctly later, arriving at the correct answer, the slip was tolerated.
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Example Candidate Response — middle Examiner comments
. 23x+2 +8 3 . . )
2 Given that e 5, find the value of 2°* and hence, using logarithms, find the value of x correct
to 4 significant figures. [5]
s 2P
O A ST«
e
...............;;;.; ........................... 9 .......................................................................................................
............. R C Y A © The candidate deals
2442 21 with the index 3x+2
........... 2 e B S T3S e e eseeeeene | COTTECHIY.
L T 3%
0 X3 =vrd ~38 . .
...;;(.....’: ............ ;— ................................................................................................................................. e The Candldate OmItS the
....... S sttt | €T OF 8 1N sUbSEqUENt
N " | working.
P (a-s)=-35 ?

P - iy e e The candidate uses
................................. E;‘L—S) R L L LTy T T R T T P P P NI LT a CorreCt method of
................................................................................................................................................................ simplification and despite

3 _ the missing 8, subsequent
...................... e ettt nnee. | MENO Marks are
available.
.
& = 38
e
. . Lol
............... 31f92 2 (H3E
............... R A L 1
? [9? 2 3
X T Ly log3s o o The candidate uses
.................................... 3(059_ logarithms correctly on
their equation which is in
BT LT LT LT T TS an appropriate form.
T S0 751 X Lt
Y = L FID Total mark awarded =
............................................................................................................... 3 out of 5

How the candidate could have improved their answer

The candidate has omitted the +8 term in the second line of their solution. This was regarded as a slip, so any
subsequent method marks were still available. The candidate needed to check their solution carefully.
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Example Candidate Response — low
23x+2 )
2 Given that 57 =5, find the value of 2** and hénce, usin g logarithms, find the value of x correct
to 4 significant figures. [5]

................. B LR8O

Examiner comments

o The candidate does
not deal correctly with the
index of 3x+2. They make
an error in the coefficient of
A, using 2 rather than 4.

e Although the candidate’s
coefficient of A is incorrect,
they use a correct method
to obtain a solution for 2°*.

Q The candidate uses
logarithms appropriately
to find a solution to their
equation and is awarded
one mark for the method.

Total mark awarded =
2 out of 5

How the candidate could have improved their answer

The candidate needed to check their simplification of 2**2 in order to obtain the correct coefficient of 2. This was the

only error as the candidate used a correct method to solve their resulting equation.

Common mistakes candidates made in this question

Many candidates chose to take logarithms of each term in the initial equation. This is clearly an incorrect approach

that rarely made progress as an equation in 2* was never obtained.

10
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Question 3

Example Candidate Response — high Examiner comments

3 (a) Sketch, on a single diagram, the graphs of y = I%x - a] and y = %x - %a, where a is a positive

constant. Jh 2]
ot =, La

X L= % o 11 {

2 ix —al

A i

N
N\ J
N

, et o

(c¢) Deduce the solution of the inequality ]%x - al > %x - %a. [1]

o The candidate provides
a correct graph. The vertex
is in the correct position
and the gradient of the
straight line is greater than
that of the modulus graph.
Mark for (a) = 2 out of 2

e This is a correct method
of solution. The candidate
makes use of their graph
and gives the coordinates
of the point of intersection.
The lack of a second
y-coordinate suggests they
have discounted the other
x-coordinate.

Mark for (b) = 3 out of 3

e Although the candidate
identifies a correct critical
value, their inequality is
incorrect and no marks are
awarded.

Mark for (c) = 0 out of 1

Total mark awarded =
5 out of 6

How the candidate could have improved their answer

Use of shading on the sketch in part (a) could have helped the candidate identify the correct region.

1
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Example Candidate Response — middle Examiner comments

3 (a) Sketch, on a single diagram, the graphs of y = |%x - al and y = %x - %a. where a is a positive

constant. 2]
. o359
9 e ,/ J
N //
) 7 i1 > —9
// j e / X l
d (1) @ The candidate draws
- a0 g \/'” : a correct sketch for the
0 Lq  9g modulus function and
i is awarded a mark.
Ly The straight-line graph,
¥ s
- although positioned
correctly, requires a
steeper gradient.
(b) Find the coordinates of the point of intersection of the two graphs. [3] Mark for (a) = 1 out of 2
—~ / ‘? X oo / s = ‘% B { (//

9 The candidate
demonstrates a correct
method of solution to
obtain correct values.
However, the candidate
does not appear to refer
to their sketch and hence
does not discount one of
the solutions.

Mark for (b) = 2 out of 3

e The candidate
incorrectly takes into
account both x-coordinates
because they did not
discount one value in part
(b).

Mark for (c) = 0 out of 1

Total mark awarded =
3 outof 6

How the candidate could have improved their answer

* In part (a), although the diagram was only a sketch, the candidate should have shown the different gradients of the
lines.

* In parts (b) and (c), the candidate should have referred to their sketch which was intended to guide them when
choosing the appropriate values for the solutions. They do not appear to have taken account of the modulus part of
the function when considering their answers.

12
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Example Candidate Response — low Examiner comments

3 (a) Sketch, on a single diagram, the graphs of y = I%x - a| and y = %x - %a, where a is a positive
constant. [2]

° el o The candidate provides
A ' a completely correct sketch
— | ¢ N : > which is awarded 2 marks.
L e fe-78 o Mark for (a) = 2 out of 2

e The candidate forgets
to square both sides of
their equation. This is an
incorrect method.

Mark for (b) = 0 out of 3

e No marks are awarded.
The candidate is using the
intercepts with the axes.
Mark for (c) = 0 out of 1

Total mark awarded =
2 out of 6

How the candidate could have improved their answer

» Referring to the diagram in part (a) should have alerted the candidate to the fact that there was only one point of
intersection.

* The equation obtained in part (b) needed to be squared on both sides.

Common mistakes candidates made in this question

« The sketch in part (a) was meant to indicate the position of the only point of intersection between the two graphs.

* In part (b), many candidates did not take this into account and gave the coordinates for two points. This then
affected their answers in part (c).

*  When dealing with the modulus function in part (b), many candidates who chose to use the ‘squaring method’
forgot to square both sides.

13
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Question 4

Example Candidate Response — high Examiner comments

4
y
A
0 s

. . . ~2
The diagram shows the curve with equation The shaded region is bounded by the curve
and the lines x = 14 and y = 0. j

. . d . .
(a) Find ay and hence determine the exact x-coordinates of the stationary points. [4]

_3_\3 ..... BRUOOOIS adices - ol 1o, TR v i oD et B S O B Y =St o e W 0 The cag d'.d ai(_e obta_ms
o (o2 = o p e e i a correcF erivative using
................................................ B g the quotient rule and is
Q;L awarded 2 marks.
............ O ro 0B el ez 20 e~ OO OO
(ot rac2 4D
........ QI e el 1 2o =0 Y © The candidate equates
9 the dgrlva.tl_ve to zero
.............. e =% Qo and simplifies, but does
not attempt to solve
....................................................................................................................... the resulting quadratic
" = _ equation.
......... et reet e en st ob e ae sa e ea b sas e saneba e s e AE SR L8RS bhe b emc e et e base s £a et ear e e s e et sessarebees nessenaneeseonse Mark for (a) =2outof4

14
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Example Candidate Response - high, continued Examiner comments

(b) Use the trapezium rule with three intervals to find an approximation to thie area of the shaded

region. Give the answer correct to 2 significant figures. [31
R P
....... O YNV RO YOOV 0 - w2~ AN
Z o y
ettt me e teae s gas s sen e eue e se e et e e sasaemeseaegesemen s enrosenenreansaed 0 Rl o ps K
-2
h”B ......... & 9~ ................
....... UL, © JLU LUk CE
o 2e2 calculates the correct
L39=7zjf‘+?‘;© ................. y values and is awarded a
I T mark.
% ’V—.(@F"ﬁs\\ ...... e .....................
- i % ‘ @ The candidate uses
%2_(‘_\‘@-153._\ Cemreamecoeiieceireesnanseeraieneesenasonnsronesiabsrons B a correct formula for the
2 = = trapezium rule with the
..... % %Haqjk.bg!\j P

correct values and a mark
is awarded.

Q’WP:QLL\NEO%‘\T*—&C—W*Q;TL)_:X .................. e The candidate’s correct

= o < . B calculation with the final
rerrnsesannes ' ‘ ..... AN \._‘ ......... 3 Z.—lo ........... fereenriransiaane answer given to the
..................... =l R N o, | [iTed Vel of acoUracy

is awarded the final mark.
Mark for (b) = 3 out of 3

Total mark awarded =
5 out of 7

How the candidate could have improved their answer

The candidate needed to consider the exact solutions for the quadratic equation. Although the quadratic equation did
not factorise with integer coefficients, it was possible to obtain exact solutions using the quadratic formula.

15
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Example Candidate Response — middle Examiner comments

4
y
A
5 A : " >
The diagram shows the curve with equation y = ;_2-_:-% The shaded region is bounded by the curve
and the lines x = 14 and y = 0.
(a) Find j—% and hence determine the exact x-coordinates of the stationary points. [4]
. S >
2
g9 = A 48D - 2-2.(24)
............................ Q»"fé*)"’o @ The candidate attempts
= TEE= 2ot -l4x _ differentiation using the
..................... : <.............W..............................._.................................................................. quotient rule_ However,
) they do not obtain a correct
PNLNA'S Qerlvatlve because of
&L.JLS ............................................... e eeteeteteeebeateeteraereeearsetee st erenaeerreneanren |nC0rreCt use Of braCketS
' and incorrect cancelling of
....... terms.
For e il es st s ans s sssssms s st e s oo
x4

A= O X= 9L e : 9 The candidate equates
.......................... /. .n.n-u.-..-..:.......................4...E#..‘......‘..........................................................-...u.... their first derivative to ZerO
=202 (242) S | and attempts to solve to
........ ?}fg T s | ST S
........................................................................................................................................................ Mark for (a) = 2 out of 4

16
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Example Candidate Response — middle, continued Examiner comments

(b) Use the trapezium rule with three intervals to find an approximation to the area of the shaded
region. Give the answer correct to 2 significant figures, [3]

e The candidate obtains
the correct y-values.

o The candidate uses the
correct value of /4 in the
formula for the trapezium
rule.

6 The candidate omits
y=0 from the formula so
they substitute incorrectly
into the formula.

Mark for (b) = 2 out of 3

Total mark awarded =
4 out of 7

How the candidate could have improved their answer

* In part (a), correct use of brackets around the appropriate terms would have avoided errors. The candidate needed
to realise that terms cannot be cancelled unless the factor is common to each term in the numerator.

» In part (b), the candidate could have checked the number of y-coordinates they used in the trapezium rule and
noticed that there was a missing y-coordinate.

17
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Example Candidate Response — low

4
¥y
A
o 14

: R . -2
The diagram shows the curve with equation y = 22 . The shaded region is bounded by the curve

i x*+8
and the linesx = 14 and y = 0.

. 4 .
(a) Find axz and hence determine the exact x-coordinates of the stationary points. [4]

. G
............................................ DS = 3 3 KO

“\(5707" -+ (-133/3 = =C

................................................................................................................ f S/ SO
....................... N ———
Rt éooeuhrg‘(}’m ........... S 2 I
........ =088 (406 -4 o
................ ( —0(06 ;\ "Qgg) ‘10

Examiner comments

o The candidate attempts
to find the first derivative
using the quotient rule.
However, they simplify
the second term in the
numerator incorrectly.

e Although the candidate
attempts to equate their
first derivative to zero, they
use an incorrect method of
solution.

Mark for (a) = 1 out of 4

18
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Example Candidate Response - low, continued Examiner comments

(b) Use the trapezium rule with three intervals to find an approximation to the area of the shaded-

region. Give the answer correct to 2 significant figures. [3]
- &
.................................. T

nlol -] T | 9 The candidate’s y values
21 N ets e e e e eSS R are incorrect because they
S e W L Y - Y use an incorrect value of
L A
U\ CHled 5 O T g O An incorrect value of
U : h means that no further
et ee s ereet et e 85158 R marks are available.

=7 (*—U (@q_,. 1+1(/1q “1‘! )) Mark for (b) = 0 out of 3

= S m? S A4 o ............... e Total mark awarded =
.............. A e ZZ&: Total mar

How the candidate could have improved their answer

* In part (a), correct use of brackets may have prevented the candidate from making a sign error in the numerator
of the first derivative. To solve their derivative equated to zero, they first needed to multiply both sides of their
derivative by the denominator.

* In part (b), an incorrect strip width 4 meant that there were no marks available. To help visualise the situation, the
candidate could have made a small sketch showing a trapezium with three strips and the x-coordinates of the
boundaries. This would have helped them to calculate the correct value for 4.

Common mistakes candidates made in this question

* In part (a) errors with missing or incorrect brackets were common. It was essential for candidates to recognise the
meaning of the word ‘exact’ in the context of this question as many candidates gave answers in decimal form.

* In part (b), the most common error was the use of an incorrect value for the strip width / in the trapezium rule.

19
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Question 5

Example Candidate Response — high Examiner comments

5  The equation of 4 curve is 2™y —y% +4 = 0.

2x.
(@) Show that ¥ = 3¢

dx  3y2 2>’

o The candidate
differentiates a product
using implicit differentiation
and obtains a correct
result.

e The candidate
differentiates the term in y?
implicitly and obtains the
correct result.

e The candidate
rearranges their correct
result appropriately to
obtain the given answer.
They show sufficient detail
to be awarded a mark.
Mark for (a) =4 out of 4

20
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(b) The curve passes through the point (0, 2).

Find the equation of the tangent to the curve at this point, giving your answer in the form

ax+by+c=0. - | - (3]
...... Ay, e e A S
O . .

S , ot
................. w\“méeeuoé)

2(6).

3@)12{” ......................................................................
.................... e et S
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....................... e ‘:%e
@ *gl:MCX‘DC( ............................................. e,
w*lz%tx"@ ............. N 5 YR
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......................... XU N Lo U (0 S S,

Example Candidate Response - high, continued Examiner comments

0 The candidate uses the
given answer in part (a)
to find the gradient of the
tangent.

e The candidate correctly
obtains the equation of
the tangent to the curve
through the given point.

e The candidate
rearranges the equation
of the tangent into the
required form.

Mark for (b) = 3 out of 3

€@ The candidate divides
each side of the derivative
by y and thus overlooks the
solution y =0.

e The candidate equates
the numerator of the
derivative to zero and
considers the exponential
term, showing that it cannot
be zero.

Mark for (c) = 1 out of 2

Total mark awarded =
8 out of 9

How the candidate could have improved their answer

In part (c) the candidate needed to consider the solution y =0 as well as the exponential term.
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Example Candidate Response — middle Examiner comments

5 The equation of a curve is 2e*y —y* +4 =0,

2%
(a) Show that Lty [4]

dx"32_2»2x'
T - @, o @
by X ; R4
/

(b) 'The curve passes.through the point (0; 2).

Find the equation of the tangent to the curve at -this poift, giving your answer in. thé form

ax+by+c=0. ‘ [31
TN/ it 4. B
dﬁ,g:o 3(_2‘)7— 2 zc°>
T st nersarases
S S
o

2
®=4¢1\] ...........................................................................................................
........... 0 0=e>1x
LL@»“°&>‘%A@£§V\Q)‘U ...... S 10 S eertereeseeeeesreesesess e reeen

0 The candidate uses the
product rule to differentiate
the first term implicitly and
obtains the correct result.

9 The candidate
differentiates the term of )?
implicitly and obtains the
correct result.

e The candidate
rearranges their derivative
correctly, showing sufficient
detail.

Mark for (a) = 4 out of 4

0 The candidate uses the
given result for part (a) to
obtain the gradient of the
tangent.

e The candidate uses
x and y coordinates
incorrectly and so does not
obtain the equation of the
tangent correctly.
Mark for (b) = 1 out of 3

@ The candidate equates
the numerator of the
derivative to zero and imply
that the exponential term
cannot be zero.

° The candidate does not
consider the solution y=0.
Mark for (c) = 1 out of 2

Total mark awarded =
6 out of 9

How the candidate could have improved their answer

» Acheck of the solution in part (b) should have alerted the candidate that the coordinates had been used incorrectly

when attempting the equation of the tangent.

* In part (c) the candidate needed to consider the solution y = 0 as well as the exponential term.
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Example Candidate Response — low

§  The equation of a curve is 2¢™y —y* + 4 = 0.

dy de™y
h t— = .
(a) Show tha &= a2 4]

(b) The curve passes through the point (0, 2).

Find the equation of the tangent to the curve at this point, giving your answer in the form
ax+by+c=0. , : o [31

- RO NE o '
PSS
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< 35029 O equetion gt denge e
(¢) Show-that the-crve-has no stationary points. . i 2]
(\j:Lf/S‘I‘,_.fFZ ..... severriierecessarrararenres eerrrreseenns dersiiesrrarierenrnrarererens Cevearererareenes
2:4/5602-}26 .......... e rereasasa et bbb et bbbets e tetbeagbasreeed st eraeraean bebesnbbinnn
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Examiner comments

o The candidate makes
no attempt at implicit
differentiation, so no marks
are available.

Mark for (a) = 0 out of 4

e The candidate uses
the given result in part (a)
to find the gradient of the
tangent.

@ The candidate finds the
equation of the tangent
using the correct gradient
and the given point.

o The candidate gives the
equation of the tangent in
an acceptable form.

Mark for (b) = 3 out of 3

6 The candidate does not
make use of the answer
given in part (a), so no
marks are awarded.

Mark for (c) = 0 out of 2

Total mark awarded =
3 outof9
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How the candidate could have improved their answer

« In part (a) the candidate needed to use implicit differentiation.
* In part (c) the candidate could have used the given result in part (a).

Common mistakes candidates made in this question

* In part (a), the most common mistakes included not using implicit differentiation and not recognising that the
differentiation of a product was also needed.

« In part (a), not showing sufficient detail in the stages to obtaining the given answer.

* In part (b), the most common error was in omitting to give the equation of the tangent in the required form.

» Some candidates mistakenly found the equation of the normal.

* In part (c), the most common mistake was not considering the solution y=0 and why this would also mean there
are no stationary points.
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Question 6

Example Candidate Response — high Examiner comments

. 8 8
6 (a) Find J(4x+1 + o2 (@ 1 1))dx [4]

ol J‘L:Jz .
j( ........................ Ca&?ﬁﬁx&i}.) Akt

bt wl) - Qm@w) A

b) Itisglventhat_[ (3 + 4cos? x+ks1n2x)dx 10.

Find the exact value of the constant k. ‘ [6]
b

......... J(gchg lfl,vl—ligmal_, ci'.‘_{D

................................................. > Y A

1(

“’7jl(5**02“’“526@2?&*}(&14;&)@@7(,:40 ......................
0

................. o P
. Bx/er-oQSt’E’L‘IL‘— . 41(6(?@21{/::’(0
e A
2 5 A e L s ) ~4D
........ M /) I S
ﬁ%l‘ PO SRR N 17 < S —

o The candidate provides
a completely correct
solution and is awarded full
marks.

Mark for (a) = 4 out of 4

e The candidate makes
correct use of the double
angle formula.

e The candidate
integrates each term
correctly.

o The candidate applies
limits correctly, equates
the expression to zero and
attempts to find .

Q The candidate does not
give the answer in exact
form as required and is not
awarded the mark.

Mark for (b) = 5 out of 6

Total mark awarded =
9 out of 10

How the candidate could have improved their answer

The candidate should have checked that their final answer to part (b) was in the correct form.
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Example Candidate Response — middle Examiner comments

6 (a) Find J( LA 8 )dx | [4]

431 cost(dnt 1)

o The candidate does not

g LT Y T T TP T TS Ty PP PP PO TR TR PP PRI

| o . write the trigonometric term
Seeeeras [ g : + g . Frasd él ..... ereeeteessiesereesefeientetnatassierraerionnsetreierssbetinisnnntessesion in a form which can be
K Gx 4] CQSYCQ:H), 0 _ integrated.

e The candidate
recognises that integration
of the first term involves
a logarithm. The lack of
either modulus sign or
brackets is tolerated here
and the mark is awarded.

e The candidate’s
integration of the
trigonometric term does
not lead to the correct form
involving tanx.

o The candidate’s final
answer is incorrect.
Mark for (a) = 1 out of 4
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Example Candidate Response — middle, continued Examiner comments

I
(b) Ttis given that r (3 +4.cos® Lx + ksin2x) dx = 10.
0

Find thé exact value of the constant k. [61

-—
caenn ..J.—IL-:- ............................................................... femeieecmniecceaean i.......................‘..........; .....................

5 (5 ) os?y ~1 =ces 26 | @) The candidate uses
...4.......,‘............................%.‘.}.C.{.:..:.........................,..._ .......... aerassneseneissnninaien :i......., ........................ the approprlate double
ol ) 1—J<_ ﬂCoS{:\‘x ] =0o ALs G = CoSh t+ angle formula to obtain the

_——

correct form. They have
already started to integrate
some other terms, but as
the integration appears
correctly in the line below,
this is tolerated and both
marks are awarded.

e The candidate
integrates each term
correctly.

0 The candidate attempts
to apply the limits but
makes a substitution error
in the first term. This is
regarded as a slip as their
other terms are correct and
they use a correct method
subsequently. They equate
their expression to 10 and
solve for k, obtaining an
incorrect value because of
their error earlier.

Mark for (b) = 5 out of 6

Total mark awarded =
6 out of 10

How the candidate could have improved their answer

* In part (a), the candidate needed to be aware of the integrals of trigonometric functions and should have attempted
to write the trigonometric term in one of these forms.

* In part (b), a check of the working could have alerted the candidate to their error in substitution.
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Example Candidate Response — low

=8 8
6 @ Find _[(4x+1 cos? (4x+1)>dx

[41

........ | S(W+(+cos(‘fxfl))4x

PRIGE DRI CENE J ........... -

-5m(a:cfz)ff

-
(b) Ttis given that '[_2 (3-+ 4cos® 1x + ksin2x) dx=10.
o )

Find the eXfCt value of the constant k.

51/(5—} L(—(,% sox Hcsmacx) c\f:c = (0

Examiner comments

o The candidate has not
written the trigonometric
term in a form that can be
integrated.

e The candidate obtains
the correct integral for the
first term and is awarded a
mark.

e The candidate’s
trigonometric term is not
in the correct form to be
integrated to obtain a
function of tanx.

o The candidate’s final
answer is incorrect.
Mark for (a) = 1 out of 4

e The candidate does not
obtain the correct form of
the double angle formula -
a constant term is missing.
No marks awarded.

e The candidate obtains a
correct form of the integral
although the coefficient of
x is incorrect. This is due to
the missing term from the
double angle formula they
used earlier so one mark is
awarded.

a The candidate applies
the limits correctly to their
expression, equates to
zero and then solves for
k. Their value is incorrect
because of the earlier error.
Mark for (b) = 2 out of 6

Total mark awarded =
3 out of 10
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How the candidate could have improved their answer

« In part (a), the candidate needed to know the integrals of trigonometric functions and attempt to rewrite the
trigonometric term in one of these forms.

* In part (b), knowledge of the correct double angle formula would have helped the candidate produce a correct
answer.

Common mistakes candidates made in this question

 In part (a), the most common mistake was not writing the trigonometric term as 8 sec?(4x+ 1). This was essential in
order for the term to be integrated.

* In part (b), many candidates did not recognise the need to use a double-angle formula to obtain a trigonometric
form that could be integrated. The answer needed to be given in exact form, so the final mark was not available for

a decimal answer.
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Question 7

Example Candidate Response — high Examiner comments

7

Py
|

A curve has equation y = £(x) where f(x) = x* — 5x> + 6x% + 5x — 15. As shown in the diagram, the
curve crosses the x-axis at the points A and B with coordinates (a, 0) and (b, 0) respectively.

(a) Use the factor theorem to show that (x — 3) is a factor of £(x). . 21

(.B)z RD%&L)QC:K-—-B)@ ....... ...
%.fc;c})/.o ................................................... o The candidate does not

show the substitution of
x=3 into the given

.............................................. eeoee e e s sk A e R be R 4 ea S0 ke ke A 0 e e s R r e Rt R b s e R erasen equation nor evaluate each
term to obtain 0. No marks
........ ,................................:..:...,............'.........'.................................................................................. are awarded.
' “ : Mark for (a) = 0 out of 2
(b) By first finding the quotiént when £(x) is divided by (% — 3), show that
5
a=—Alz—. ) [5]

L 2
.................................................... X R to

et 4= 2 == N e ... © The candidate divides
o ' o i e = the quartic polynomial by
.................................................................................. TR B x—3 using algebraic long

division. They obtain a
correct quotient from a
correct process.
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........... Cx,—a (e wRats).= .}C(:o} )
............... 5 -
............... o= e 15 .=
............... & 3 R =
2
......................... At =X N -~
........................ X (2= él()b> =i
- —
.................................................. £ (. Bx.mR) =08
......... - s
............ K Fon2 P
e The candidate equates
.............. : a”‘?p(f the quotlent to Zero and
oL = /J I~ AL D rearranges it correctly to
......... ,—: }‘ AR F 4\ ¥ B . obtam the requ"'ed resu|t
............... TR Mark for (b) = 5 out of 5
{c) Use an iterative formula, based on the equation in part (b), to find the value of a correct to
3 significant figures. Give the result of each iteration to.5 significant figures. .3
: ( ....... ﬂ 5 ‘F{."l)v"og J -F( ""I fg),.:.lél«q 3‘.?,5‘
I A Kool R Y- et @ The candidate chooses
o an appropriate starting
0..{.., = "‘,' oy %OB .......... value to use in the iterative
...................... K,a_:;"l 2. 2.2\ process. They show
/ sufficient iterations to the
...... ﬁg S 79»6} 1.2 required level of accuracy
y and obtain a correct final
0(4 = —1 s ad{l cf . answer.
............. Kimommhe 2 1o Do Mark for (c) = 3 out of 3
55 : L .
,.dﬁ‘ : SRRSO . Total mark awarded =
....... &=l e e 8 out of 10
- v S B .

How the candidate could have improved their answer

In part (a) the candidate was expected to show that x—3 was a factor by substituting a value into the polynomial,
evaluating the terms and reaching zero. They also needed to comment on the fact that the result was zero which
meant that x—3 was a factor.
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Example Candidate Response — middle Examiner comments

7

A\i/B 7

A curve has equation y = f(x) where £(x) = 2% —5x% + 62% + 5x - 15. As hown in the diagram, the

curve crosses the ¥-axis at the points A and B with cooidinates ('fi, and' (?)b respectively:
(a) Use the factor theorem to show that (x — 3) is a factor of f(x). 2]
t A
............. L) =532 s 6 e SRS
A
= @ © The candidate shows
. details of their substitution
D L L T L Ll T LT L e 0fx:3 and Obtains Zero
' ‘ ' but makes no comment
............................. . on this result. One mark is
awarded.
(bY By first finding the quotient when f(x) is divided by (x — 3), show that Mark for (a) =Toutof2
3 _
a==yl3 . ) (5]
X3 _ 202
............. S et 2 N A 1= o S 2 3 | e e The candidate attempts
............... 25*/97%50@3%60&%59;—( )| 219€DIAIC long division.
% 2 ‘ ) ) ) : The first two terms of the
...... ) ~ 32 r O t 0 -0 quotient are correct but the
) * term in x and the constant
............... OMM%QDC%S'X‘ ‘IS . — term are incorrect.

tlet = ~ (<
Otirte 123
& f (08
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Example Candidate Response — middle, continued Examiner comments

toa...2u0HE0H 2 o

(¢) Use an iterative formula, based on the equation in part (b), to find the value of a correct to
3 significant figures. Give the result of each iteration to 5 significant figures. 3]

................................ Jfee+v 151811 1185811 AR AR RS
N, N T P00 S ot
—_—
—

e The candidate does
not attempt to obtain the
required form using the
quotient.

Mark for (b) =2 out of 5

o This has been treated
as a misread as the
candidate omits the
negative sign from the
iterative formula. The result
is correct for a positive
formula, so the candidate
is awarded 2 marks but not
the final accuracy mark.
Mark for (c) = 2 out of 3

Total mark awarded =
5 out of 10

How the candidate could have improved their answer

In part (a), the candidate needed to comment on the fact that the result was zero which meant that x—3 was a

factor.

In part (b), a check of the algebraic long division could have identified the error. The candidate could then have

attempted rearrangement to the required form.

In part (c), a check of the solution could have alerted the candidate to the fact that they had omitted a negative

sign.
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Example Candidate Response — low

[
>

A\i ‘ » X

. 1 N
" A curve has equation y = f(x) where f(x) = x* < 52 4+ 6% + 5x ~ 15. As shown in the diagram, the
curve crosses the x:axi$ at the points A and-B with coor‘dinate‘s (a, 0) and (b, 0) respectively.

(a) Use the factor thcorem to show that (x - 3) is a factor of T(x). * ’ 21

(b) By first finding the quotient when £(x) is divided by (x = 3), shiow that
. =

R D ' B
.......... v Boadye
S T
e \ﬁ -51 .................................
T %i S
2

ﬂ ~ax ++(;a:

YST=TS

(¢) Use an iterative forniula, -based -ori the equation in part ‘(b), to find the value of & correct to
3 gignificant figures. Give.the result of each iteration.to 5 significant figutes. - [3]

Examiner comments

o The candidate
substitutes in x=3 and
obtains zero but makes
no comment on this result.
One mark is awarded.
Mark for (a) = 1 out of 2

e The candidate carries
out algebraic long division
correctly to obtain the
required quotient and all
marks are awarded.

e The candidate makes
no attempt to equate
the quotient to zero and
rearrange the expression.
Mark for (b) = 3 out of 5

o The candidate
miscopies or misreads
the iterative formula.
Unfortunately, this
produces an iterative
formula which does not
converge. The candidate
does not use the starting
value of 1 correctly in their
iterative formula so no
marks are available. Any
crossed out work is not
considered as it has been
replaced.

Mark for (c) = 0 out of 3

Total mark awarded =
4 out of 10
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How the candidate could have improved their answer

In part (a), the candidate needed to comment on the fact that the result was zero which meant that x—3 was a
factor.
In part (b), they could have attempted to equate the quotient to zero and rearrange the expression.

In part (c), the candidate could have checked the iterative formula when their values were diverging. This may
have alerted them to the error and hence they could have corrected it.

Common mistakes candidates made in this question

In part (a), the most common errors were not showing enough detail when substituting x=3 into the given equation.
Very often comments on the result of zero were omitted.

In part (b), the most common error was incorrect rearrangement of the equation obtained when the quotient was
equated to zero.

In part (c), errors included not giving the final answer to the correct level of accuracy and/or not giving the iteration
to the required level of accuracy. Occasionally, candidates showed insufficient iterations to justify the final answer.
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