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Example Candidate Responses — Paper 1

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 12

November 2020 Paper 12 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 1

How to use this booklet

Example Candidate Response — middle Examiner comments

1 The-coefficient of 2° in the expansion of (1 + kx)(1 — 2x)° is 20.

Find the value of the constant k. [4]

0 o The candidate identifies
i o AN N only one of the required
0.......~ (O ¥ 100 ¥ KOz X S0 3 (\ ’f‘\ﬁx\ e terms correctly.
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
How the candidate could have improved their answer help your learners to refine

The candidate could have checked their expansion and algebraic simplification. \their exam technique. /

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

* Obtaining +80 rather than —80 in the binomial expansion.

« Only considering the x? term in their binomial expansion.

» Misunderstanding the term ‘coefficient’ and leaving x* in some terms.
» Using incorrect algebraic steps.

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  Thecoefficient.of x> in the expansion of (L + kx)(1 = 2x)° is 20.

Find the value of the constant k. [4]

o The candidate shows a
good, clear method.

9 A minus sign is missing
here, so only 3 of the
4 available marks are
awarded.

Total mark awarded =
3 out of 4

How the candidate could have improved their answer

The candidate made a good attempt at this question and just needed to check their working.
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Example Candidate Response — middle Examiner comments

1 The coefficient of x* in the expansion of (1 +kx)(1 2x)° is 20.

Find the value of the constant k. 4]

L +c:><\ xbzde 2l (zx%x\x(zxf-f

o The candidate finds the
correct terms.

e The candidate makes
an error in algebraic
simplification.

Total mark awarded =
2 out of 4

How the candidate could have improved their answer

The candidate could have checked their algebraic simplification.
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Example Candidate Response — low

1 The-coefficient of x> in the expansion of (1 + kx)(1 — 2x)° is 20.

Find the value of the constant k. [4]

Examiner comments

o The candidate identifies
only one of the required
terms correctly.

9 An incorrect term results
from the expansion.

e The candidate does not
simplify the expression
correctly.

Total mark awarded =
1 out of 4

How the candidate could have improved their answer

The candidate could have checked their expansion and algebraic simplification.

Common mistakes candidates made in this question
* Obtaining +80 rather than —80 in the binomial expansion.

+ Only considering the x* term in their binomial expansion.

« Misunderstanding the term ‘coefficient’ and leaving x* in some terms.
» Using incorrect algebraic steps.
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Question 2

Example Candidate Response — high Examiner comments

2 The first, second and third terms of a geometric progression are 2p + 6, ~2p and p + 2 respectively,
where p is positive.

Find the sum to infinity of the progression. [5]
SN o S A o 8 SN ¥ )YESNN 1 o S © PPN o S SO
......... ’.(..‘ .....;..............p‘.-.‘:.z.....................:..g.ﬁ.................................................................................

............ PRI HP 4P LR

8 CL ............. &(63—)’6 ........................... llé ..................

o 1-v i- < _ 24\ S @ The candidate produces
............................................................ R 5 P T T TY SIS a Correct Solut|0n up untll
.............................. =322 s | the final stage where they

incorrectly evaluate the
............................................................................................................................................................ sum to infinity_
. 62 < Q
........ x:.::......... T ford T h s as s o 5l £ £ e e A e Eh B EE RSN An b EE SO O RE e AN benerany
-9¥& -2 3 Total mark awarded =
.............. . 4 out of 5

How the candidate could have improved their answer

The candidate could have checked their final calculation.
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Example Candidate Response — middle Examiner comments

2 The first, second and third terms of a geometric progression are 2p + 6, —2p and p + 2 respectively,
where p is positive.

Find the sum to infinity of the progression. [5]
S = A e 2B,
[ -7 2p-+6

Sewon 2e+5 @ (522 ,) @ This is a correct
) statement of the sum to
S S - infinity in terms of p. The

- , 2p+6 candidate does not seem
- Q '{"g '_éé{ﬁ;%- eetesreeteteeseattonsaenes asasssantsone saaeaanae s aamne s sansdeeebhbebeh s b et Rasesns s esnensntrs to realise that they can find
P = 2ﬂ+é 72p ~ Gos& a numerical value for p.
................................................................................................. 2P+6m2,p+6 .
.................................... e
......................... ) g Total mark awarded =
2 out of 5

How the candidate could have improved their answer

The candidate needed to find the value of p and give the sum to infinity as a numerical answer.

10
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Example Candidate Response — low

2 The first, second and third terms of a geometric progression are 2p + 6, —2p and p + 2 respectively,
where p is positive.

Find the sum to infinity of the progression. [5]
= el Az.2p1k 2.
(=7 T
‘ T
eIz R S fz.22¢
e e 18 5 207k
......................................................... r;&a{}"?
T —
............................................................................................................................... = S
........................ 2R R
LApre T TR O
. 2?
U, e M ........ DA KT PO ¥ oY
\ Q A S
e e BRI Bexaz
SRS N Spanl220.
........................ Q*Q )(? )
R R LR R T T TP P TP PP PP e ‘z ‘ 1 3“’
.................................................................... i ey

Examiner comments

o The candidate misses
out a bracket which makes
the subsequent algebra
incorrect.

Total mark awarded =
1 outof 5

How the candidate could have improved their answer

The candidate would have found it helpful to use brackets when working with algebraic terms.

Common mistakes candidates made in this question

* Not realising that the sum to infinity could be given as a numerical value.

* Not using the easier method to find p and ending up with an unnecessarily complicated cubic equation instead of a

quadratic.
» Thinking that a was equal to p when working out the final answer.

+ Obtaining a value of » greater than 1 but not realising that this was impossible for a sum to infinity question.

1
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Question 3

Example Candidate Response — high Examiner comments

3 The equation of a curve is y = 2% + in{2x + 1), where m is a constant, and the equation of 4 lne is

y=06x+4.

Show that, for all values Ef_nl,_ the line intersects the curve at twt_) distinct Egints. [51
oy O (2 ) A S
g%i_{%%mx»fm ...........................................................................................................

[ nh) -4t

o The candidate correctly
completes the required
mathematics for this
question but does not
clearly demonstrate
that they understand
the implications of their
workings.

Total mark awarded =
4 out of 5

How the candidate could have improved their answer

The candidate needed to use clear reasoning and give a correct conclusion at the end of the question.

12
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Example Candidate Response — middle Examiner comments

3 The equation of a curve is y = 2x? +#(2x + 1), where m is a constant, and the equation of a line is
y=6x+4.
Show that, for all values of 1, the line intersects the curve at two distinct points. [51
2 P?- d}-\«{"""‘\‘)
..... e S T E T ) W X S5 —— i
................................................................................................................................................. 326;“
.......... P x?’-‘ffv\/(\lx-*\) =.bocal Y
............ Yy IS Ve O N Ve X s WO
.............. @» °‘+ ar:.‘4
N

a, b e evvevereeeseevsermss s see e AR AR R

............................ T e 22O 4K o S
. 2

s =€) THE M) LO e

AR T N S N

2 A o The candidate produces
.........L\‘m ’bal m %‘.’.(9.3 ................................................... Correct Worklng except for
4 i -4 the < sign, but then doesn’t

........... - finish the question.

............................... 2= 8m 13 20@
Total mark awarded =
™ )

............................................... Yot | 10T

How the candidate could have improved their answer

* The candidate should have omitted the < sign.
* The candidate could have written the discriminant in completed square form and then interpreted it.

13
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Example Candidate Response — low

3 The equation of a curve is y = 2x% + m(2x + 1); where - is a constant, and the equation of a line is

y=6x+4. g S
oy - L , s -
o AT * “y
Show that, for all values of 1, the line intersects the curve at two distinct points. Hin . 51
Fe' oa I L /e CorImX

......... LR AN 2 6K 2D LA Ak N ZhR
9L

i@um%s*@bz—L!GC>O~ ............ — O, ..... ‘ e

9:xL1 38

Examiner comments

o The candidate makes
a sign error. This value
should be +32 not —32.

9 The candidate does not
consider ‘all values of m’ as
requested in the question.

Total mark awarded =
2 out of 5

How the candidate could have improved their answer

The candidate could have found the discriminant correctly.
The candidate needed to consider all values of m, not just two particular values.

The candidate could have written the discriminant in completed square form and then interpreted it.

Common mistakes candidates made in this question

Assigning a particular value or values to m rather than considering all possible values.

Not equating the line and curve.

Calculating the discriminant of the curve only.

Algebraic errors when simplifying the equation.
Misunderstanding what a, b and c relate to in the discriminant.

Not realising the need to complete the square on the resulting quadratic in m (or equivalent method).

A lack of clear and correct reasoning at the end of the question.

14
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Question 4

Example Candidate Response — high Examiner comments

4  Thesum, Sn, of the first # terms of an arithmetic progression is given by

_ 2
S, =n"+4n.
The kth term in the progression is greater than 200,

Find the smallest possible value of k. ) 5]

o The candidate
compares coefficients.

...................... 2.0 3 kD300

............ K>500"15 e The candidate does not

.................................. K> 380, realise that £ needs to be a
.......................................... whole number.

.................................... N 13N 2 S Total mark awarded =

4 out of 5

How the candidate could have improved their answer

The candidate needed to realise that £ must be a whole number.

15
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Example Candidate Response — middle Examiner comments

4 The sum, S, of the first  terms of an arithmetic progression is given by i . Jla\‘ ‘
S, = n? +4n.
The kth term in the progression is greater than 200, Kh > 200 o The candidate confuses
! ‘ . the second term with the
Find the smallest possible value of k. 51 sum of the first two terms
IR L ISRy ) N dan s AR.....
2 e The candidate finds an
QUZ:Z*I‘H’L'@ .................................................................................................................... incorrect value of d.
= 4y,
O O PN e The Candidate uses the
o8 481841414181 8 R e correct formula for the nth
= . - - term, with their values and
UK:b—F('K_‘*:Fﬁ‘ZOO ....... ‘)b+$\;\-:f>2ooe ............................... 200, so the method mark is
ettt 2 0L 20t awarded.
"’)'54180[/ ................................................ Total mark awarded =
= 3outof5

How the candidate could have improved their answer

¢ The candidate confused the nth term with the sum of the first n terms.
¢ The candidate did not use the correct formula for SZ.

16
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Example Candidate Response — low

The sum, Sn, of the first 2-terms of an arithmetic progression is given by
_ .2
S,=n"+4n.
The kth term in the progression is greater than 200.

[5]

Find the smallest possible value of &.

gh:“2+Ll-h ............................. et e oo

O iod dormz Soz 18409 e

Examiner comments

The candidate confuses
the tenth term with the sum
of the first ten terms.

Total mark awarded =
2 out of 5

How the candidate could have improved their answer

The candidate confused the nth term with the sum of the first n terms.

Common mistakes candidates made in this question

Not reading the question carefully enough and confusing the nth term with the sum of the first n terms.
Equating the given formula for the sum of the first n terms with the general formula but not realising that this was

an identity, not an equation, so that coefficients could be compared.
Not realising that k needed to be a whole number.

17
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Question 5

Example Candidate Response — high Examiner comments

5  Functions f and g are defined by
f(x) =4x—2, forxeR,

4
glx) = Pt forxeR, x#—1.

(a) Find the value of fg(7). ! [13

.......... JEEAQL\LF(_&“)Q\_
e e 6 SO S

(ggﬂﬁ) . LHL [ ) ...... et S

O N Q... @ The candidate gives a

.................................................................. COrTect response.
Mark for (a) = 1 out of 1

)y s wwd

.......................................... ‘:.X. (»‘C)(j_l): L[' 9 The candidate provides

B + ] = s,)%- a correct response up to
- L OO this point.

- ‘ o _ ) - © The candidate does not
- :‘X E]\'_ 9& . = L:]L ’ s LCD—‘L:I show a method for soIving

the quadratic equation

....................................... so even though the final

DC(JLd‘C;») ............. LPUP ..... N J(LP ...... ) ..................... answers are correct, no
D2 =06 X arkfor () 3 oatof s

.................................................... o 22 C e Total mark awarded -
l - a Oﬂ’ ‘D - g’e 4 out of 6

How the candidate could have improved their answer

The candidate could have shown their method for solving the quadratic equation.

18
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Example Candidate Response — middle Examiner comments

5 Functions f and g are defined by
f(x) =4x—-2, forxeR,

4 L !
glx) = Pl forx €R, %% 1.
(2) Find the value of fg(7). [1]
. ] - |
Cj\‘f) ............ o T S —
o

SR o A - s RO ottt b e et
B .- S
............... :E____:Z ._.E_..‘"!’:@
S — e —
OSSOSO = AT L SO
.............. *T'X7“+<2121‘é
..................... 7'..\.2')@1-\5:0.0

0 The candidate gives a
correct response.
Mark for (a) = 1 out of 1

9 The candidate equates
the inverse functions
correctly.

e The candidate reaches
an incorrect quadratic
equation and does not
show their method for
solving it.

Mark for (b) = 2 out of 5

Total mark awarded =
3 out of 6

How the candidate could have improved their answer

* The candidate could have shown their method for solving the quadratic equation.

19

The candidate could have checked their algebraic re-arrangement to form the correct quadratic equation.
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Example Candidate Response — low

5  Functions f and g are defined by ’ ]
f(x) =4x—2, forxeR,

4
g(x) = x—+—1, forxeR, x=-1.

(a) Find the value of fg(7). v ) (11

.................................... o jc“},e
e
Nt = 2

¢ e=2) 4%
w2 S
xoHE '

Examiner comments

o The candidate’s
response is correct.
Mark for (a) = 1 out of 1

e The candidate’s method
is correct for both inverse
functions, but the candidate
makes mistakes when
rearranging them.

e The candidate reaches
an incorrect quadratic
equation and does not
show their method for
solving it.

Mark for (b) = 0 out of 5

Total mark awarded =
1 out of 6

How the candidate could have improved their answer

» The candidate could have been more careful when finding the inverse functions.
* The candidate could have shown their method for solving the quadratic equation.

Common mistakes candidates made in this question

* Not showing a method for solving the quadratic equation.
* Rearranging errors when trying to find the inverse functions.

» Algebraic errors when trying to simplify the equation formed by equating the two inverse functions.

20
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Question 6

Example Candidate Response — high Examiner comments

. . i 1 1
6 (a) Prove the identity (E —tan x) (31_11; + 1) = Pt [4]
B RO AO...c.- SO SN RO SO SO
Cosx : e |
! & 07 ‘ .
G + Corxslopy o \r'l' GIOTEr o eeeeesreeseseeesesreessone e o The candidate makes a
Cosx &m0t | mistake with the sign here
........................................................................................................................................................ but it is corrected on the
-------------------------------------------------------------------------------------------------------------------------------------------------------- neXt |ine-
LASI0 e
..................................................... 8ID2 s L ESINE 80K = e
USR-S
o7 2 T - S | o s
AUUCIISE S W | R JSomei g
BN | a2, -2
evsitirensrinn SEOH ST @Bx S X
n~\';<,1'-).'_3 =_cosx = | :
........ . l.~€)nx -ts‘_QD‘:' Suiduaussersaseeni T < l “4 9. e The rest of the proof is
Co/:(- Simat v sme Fanyc correct so full marks are
§ RO Ao Ebeeeeensesses s sie s ans e snt s awarded.
L s Mark for (a) = 4 out of 4
(b) Hence solve the equation (001? - tanx) (S—l% + 1) =2tan’x fc_)r 0° < x < 180°. [2]
S NN R0 5 17 K. S
B e
Dl =rta - b
- 2

.3 - , . 4
Y tanse jZ_ ) Lot : y Q The candidate includes

) _j}omgc = 2\»//7 : an inyalid _extra answer in
o g‘}m\{?/%_) .................. tmh:rﬁ“ilsegvlvr:%rgzl_’ so only 1
BTN I I perlor (o= outer?
.......... 180 -.2%.9.2041,6 .. 3%, 4° aod 141,64 | Total mark awarded -

5 out of 6

How the candidate could have improved

» The candidate included an extra, invalid answer in the interval in part (b).
» The candidate could have checked the interval again at the end of the working to ensure that all answers given

were valid.

21
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Example Candidate Response — middle Examiner comments

6 (a) Prove the identity (colsx —tanx [4]
Vit | 1o S0
...... (Y, O . S NS (2 & §.:%.3 N
....... CGS ’X’ et ‘S(”?('(.OSZ- ceeene ateheatestiaressatae ] o.- o The Candldate Supp“es
(03 I.((OS’)C) ‘ ) a correct proof up until this
coverrmeenrennei i NS A e R T UL L point. Additional brackets
_________________ should be included on this
line.
LY N I < W ST /) . S,
R SO (sfmg) © The candidate misses
..................................................................... out a step 5o the proof is
..................................................................................................................................................... incomplete.
.......... L génc | Merkfor{a) =2 outof4
............... SC S
......... (o2 = SALS K fo ]
............. ($2(e)........ S 1y S S—
(b) Hence solve'the equation (Eols_x - tanx) (;l:l—x + 1) =2 tan?x for 0° € x < 180°. 21
,_L., ........ =2 an % 2 :% ;e ...................... ?cg:«ea :tarr;ciis;tg sl;%%liiess
..‘PMX— .............................................................. 7L._.—3g/€f ................................................ awarded full marks.
OO A= | 124001 . S Mark for (b) =2 out of 2
2 .
.............. {=2dato .
3
....... 2 /(e S N
o L
i O
3\ 2 . Total mark awarded =
........................ 4 out of 6

How the candidate could have improved

1-sin’
The candidate should have included the line = ﬂ before using the Pythagorean identity. All necessary steps
cosxsinx

must be shown, especially in ‘Prove’ or ‘Show that’ questions.
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Example Candidate Responses — Paper 1

Example Candidate Response — low Examiner comments

o The candidate carries
out correct algebraic
manipulation but misses
out the final stages of
simplification.

Mark for (a) = 2 out of 4

e The candidate’s
statement is correct so the
method mark is awarded.

e The candidate’s
statement is incorrect so
the accuracy mark is not
awarded.

Mark for (b) = 1 out of 2

Total mark awarded =
3 out of 6

How the candidate could have improved their answer

» The candidate could have attempted the final stages of the proof.
» The candidate appears to have misunderstood the notation tan’ x.

Common mistakes candidates made in this question

* Missing out stages in the proof.
* Mistakes adding and multiplying the algebraic fractions.

» Making the algebra more difficult than it needed to be by not using the lowest common denominator when adding
the fractions.

* By including extra, invalid solutions in part (b), especially 141.6.
* Not realising that they needed to use the result from part (a) in part (b).
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Example Candidate Responses — Paper 1

Question 7

Example Candidate Response — high Examiner comments

7  The point (4, 7) lies on the curve y = f(x) and it is given that f'(x) = 6x7% — 4x3.

(a) A point moves along the curve in such a way that the x-coordinate is increasing at a constant rate
of 0,12 units per second.

Find the rate of increase of the y-coordinate when x = 4. [3]

Gf%’ =042
...................................................... AR R

- 5

..... A?z;'é?cé—ltj:g-

/ﬂ’f' =4 L
..................................... B
................ A i Mt A . N
R .ok S

- 45 X0-d40 L
................... §- 4..7.3..‘..... ...........l..‘....6....‘......................................... o The Candldate gIVeS a
= 0:-30 1B Por fetond correct answer.

.................................................................. (IR — oo SO
.............................................................................................................................. essressrneserasernrssnes e The Candldate trles to

do the working out in their
head and makes a sign
error. This should be +8

5 s ot [4] not —8. If they had written
; _ r -4 2 . -4
........... U{?~ éﬂ'—“‘—éll'ﬁj'x’ down 03 they would

. : 9 T S have beén awarded the

.............................. SN
= 19 /X - 5/:[0\1% N “ _f C mark.

S S R S © The candidate makes
- o L ) o} errors in substituting
e’-fQ(‘]-B ...... "“)ft}a .................. _l' C’ .................................................. values.
O =48> +22 21c
............................ *?32—;“ © The candidate does not
SO AP wil |, use the y-coordinate of 7
_ but equates to 0, so no
1-4 ................... mark can be awarded for
Yo x>+ 8. B —F:)5 the method.
BT T ¥ L T T LR T R TR D L R T LT TR P P PP PP Mark for (b) — 1 OUt Of 4
Total mark awarded =
............................................................................ :...........;............................................................... 4 0ut of 7

How the candidate could have improved

-4
* The candidate could have shown intermediate steps in part (b), for example T

2
» The candidate should have used y = 7, as well as the x-coordinate of the given point to find c.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

7  The point (4, 7) lies on the curve y = f(x} and it is given that f'(x) = 6372 4.x"%.

(a) A point moves along the curve in such a way that the x-coordinate is increasing at a constant rate
of 0.12 units per second.

" Find the rate of increase of the y-coordinate when x = 4. [3]

................................ @\i.......................
............................ o,\__o\zco\
............................... o\.b.................O\.,b....‘..........o\;a@\...............4..........................................‘....

o 5(“0 gY@ @ The final answer is
................................................................................................. LT T P PR PP T PP PR OPRT PP COI”reCt SO fu“ marks are
...................................................................................................... ‘ awarded, although some

= 05,32 T extra brackets would have
...................................... T T T et tess s st et ee s ee e e e e a e e reeses s s e sees oo helped with clarity.

Mark for (a) = 3 out of 3

= Q.5 _
............................... BT S @) niiencaninneee | @) The candidate uses the
- @) + . equation of a straight line

SR S 2 5(> ........ C eeeerestereiveenenerrere s erasrenns ettt st e st e ersnerenbes instead of integrating.

F T Q4 e n Mark for (b) = 0 out of 4

‘4 - 10 = C
e m R O I

(2.2:9%° 9
, ............................................................................................ Total mark awarded —

................................................................................................. . =, 3 out Of 7

How the candidate could have improved their answer

* The candidate could have produced a clearer solution by including an extra set of brackets in part (a).
» The candidate needed to integrate in part (b) rather than use the equation of a straight line.
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Example Candidate Responses — Paper 1

Example Candidate Response — low

dr
dr. 1 .
7  The point (4, 7) lies on the curve y = £(x) and it-is given that f'(x) = 6x T4y

s

(a) A point moves along the curve in such a way that the x-coordinate is increasing at a constant rate
of 0.12 units per second.
—

Find the rate of increase of the y-coordinate when.x = 4. {3]

(b) Find the equation of the curve. [4]
R . *lti-
..... ?6@)7’~%‘4)7’+L“76x“"—§ﬂa
— = -9 _ 5 —z3
M08 E E 0. N
.......... O~ KT N - = 5 Yo

Examiner comments

o The candidate misses
out the x but it reappears
later in the solution so this
does not impact on the
marks awarded.

e The candidate uses a
correct method, although
an extra set of brackets
would have helped with
clarity.

e The final answer is
incorrect.
Mark for (a) = 2 out of 3

© The candidate has not
integrated so no marks are
awarded.
Mark for (b) = 0 out of 4

Total mark awarded =
2 out of 7

How the candidate could have improved their answer

» The candidate could have produced a clearer solution by including an extra set of brackets in part (a).
* The candidate needed to take more care entering the values into their calculator or make sure to check later.

* The candidate needed to integrate in part (b).

Common mistakes candidates made in this question

« Dividing 2.5 by 0.12 or 0.12 by 2.5 rather than multiplying them.
» Treating the curve in part (b) as a line.
» Either not integrating or integrating incorrectly.

-4
+ Simplifying % to equal 3 and - to equal 2 or -2.

2 2
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Example Candidate Responses — Paper 1

Question 8

Example Candidate Response — high Examiner comments

8 :
A r D
“Pem 4 1
3’+0k = B ’ Z@ JOR ="K ‘ -
® - R L&
In the diagram, ABC is an isoscelés triangle with AB'= BC = rcin and angle BAC = 0 radians. The
point D lies on AC and ABD is a sector of a circle with cenire A.
(a) Express‘the area of the shaded region in terms of r and 6. I3]
Aes..of . shacked .. 2. Nen.of 0. = Men. of Lol BB ...
........ AY e»of’;r:@f=¢!~r@
2
......... Meaof Bzl xYxVxSrn(t\Z@)
2
i e z—g,m Ti—*l@) ..................................................................................
2
Shoeledd Pea. = er gmé 20) =28 et
L NI Ly T R G LT Try o R Ty ) 1 S TR | U N . 0 The Candidate giVeS a
@ ( S (“'w) @> o correct response.
et e e e e nes et e et et ssss s Mark for (a) = 3 out of 3
{b) Inthe case wherer=10and 0 = 0.6, find the:perimeter of the shaded region. ’ [4]
A’ch:VCQ .....................................................................................................
T LA 8o <SSR
/ bog Ob="B.
............................................................................. (2 2, W
les Doy 510~ B
; %,3:,5 ............. e The candidate Uses
a correct method, but
2B=Y+% premature approximation
lké—l@‘)ﬁf})@ leads to an inaccurate final
é é, ¥ answer.
vasaans tensvesssssasney . S P PP PN PR Mark for (b) — 3 OUt Of 4
........... ngzwf}««-ahrﬂ“(éé)
...................................... 2B HOHLl e
. A0 - 2 Total mark awarded =
' 6 out of 7

How the candidate could have improved their answer

The candidate needed to work to at least four significant figures in part (b) so that the final answer would be correct to
three significant figures when rounded.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

8

' ;
In the diagram, ABC is an isosceles triangle with AB = BC = rcm and angle BAC = 6 radians. The
point D lies on AC and ABD is a sector of a circle with centre A.

(a) Express the area of the shaded region in terms of 7 and 6. 31
Acea.sf. Measde . AR =. o O @ The candidate gives an
(‘ d 2 incorrect formula for the
. area of triangle ABC.
A/&L\ 0[ §ﬂ/ZLr)[ A= 6 e i e The candidate gives a
J 7 o correct formula for the area

of the sector ABD.

A{Moaéé%adw(/ej«%n— Zﬁj - ’2/1,19 o © The candidate is

awarded the final follow
through mark as they

(b) Inthe case where r= 10 and 6 = 0:6, find the perimeter of the shaded region. [4]:
A subtract the correct sector
JABC = 0t - ebmob , area from what they think is
= .94 ] 40 the area of ABC.
' 19| sadias ' T—— Mark for (a) = 1 out of 3
..... A= e

51"1',-'(]!1, . 5;‘4016 .

CDAC = 3235 16:52 00

e leadh. BR.= £.8
d = lo (o)

':-6('/“,)

il

16:52 1o

x9) ' @ The candidate gives a
N g ' correct response.
Mark for (b) = 4 out of 4

Plleanth
T

in

Pedmtler. DBz 6410 246.52.

N> n Total mark awarded =
9 ' 5out of 7

How the candidate could have improved their answer

The candidate did not use a correct formula to calculate the area of triangle ABC.
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Example Candidate Responses — Paper 1

Example Candidate Response — low

Examiner comments

In the diagram, ABC is an isosceles triangle with AB = BC = rcm and angle BAC = 6 radians. The
point D lies on AC and ABD is a sector of a circle with centre A.

(a) Express the area of the shaded region in terms of 7 and 6.
Prea-of—REh=—
7

A pr—ABC=.

[31

7
rea o Ldoi app= | (Pe

P
2
AC= 130> —afex)eose

o This is correct for the
area of the sector.

2% 1% cose
AR acose

={a*[ - cose)
AC=lat f)-cose)

Fiea o ABC ixm‘ > | @ The candidate gives an
incorrect area of triangle
Areec o BCb= | e dafl—co) — | e e ABC.
’ @ >
=yl @ The candidate subtracts
2
=) « ({arli-cose) -re)
=

the area of the sector from
their triangle area so is
awarded a follow through
mark.
(b) Inthe case where' = 10 and'0 = 06, find the pesimeter of the shaded region. Ty
keogrn o At ABD= 10(0:6)

Mark for (a) = 1 out of 3

T bcm

0 The candidate gives a
correct arc length.

AC ={a (no)m _
= laO(iZ(mo.e)

= 0/A%)13

AC= 10%10"- a(10)i0) cov0:6 (@)

e The candidate uses
A00-20000§06 _ A
{H-qzag

the wrong angle here so
no method marks are
. awarded.
=5.9104 , S Mark for (b) = 1 out of 4
D= 59104 =10
=4 - 0% -
lencth of BLD= Gem + 1Dcm+ 4 - 0¥
! y

= A0 lem

Total mark awarded =
2 outof 7

How the candidate could have improved their answer

The candidate could have calculated the correct area of the triangle in part (a).
The candidate needed to use the correct angle in the cosine rule in part (b).
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Example Candidate Responses — Paper 1

Common mistakes candidates made in this question

» Using 180 degrees instead of 7 radians in formulae that are only valid when radians are used.
« Only working out half of the area of triangle ABC.

1, .
» Giving the general form for the area of a triangle, Erz sinf, as the answer for the area of ABC.

+ Using 0.6 instead of (7 — 2 — 0.6) in the cosine rule to find the length of AC.
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Example Candidate Responses — Paper 1

Question 9

Example Candidate Response — high Examiner comments

9  Acircle has centre at the point B(5, 1). The point A (-1, ~2) lies on the circle.
(a) Find the equation of the circle. [31

cemi~e (51) rad s = ¥

Point C is such that AC is a diameter of the circle. Point D has coordinates (5, 16).
)

(b) Show that DC is a tangent to the circle. [4]

[ YIRES kcmgem-
o oY Che

o The candidate produces
a concise and efficient
solution.

Mark for (a) = 3 out of 3

© Al of the working out is
correct but the candidate
does not mention the fact
that, since the product
of the gradients equals
—1, this implies the two
lines are perpendicular
and therefore DC is a
tangent to the circle. Not
mentioning perpendicular
lines means that the final
accuracy mark is not
awarded.
Mark for (b) = 3 out of 4

31




Example Candidate Responses — Paper 1

Example Candidate Response - high, continued Examiner comments

The other tangent from D to the circle touches the circle at E.

(¢) Find the coordinates of E. [2]
mabD&"—% ...... N

U =

.............................................................................................................................. Lk;_i__—%
.......................... o —aj\=2cx->¢~>
A ST i X O dt=D S A
.......................................................... H4o16=2x -1\ nrxzd
................................................................... 222 E 6
................. (WL e T o DR K ST

............................................................... A I QU S W=
e Ex* 1t30x 4+ 68 =06

A N T DA S S
e DAL A BN AR X B 2 O
..................................................... BalxxNtBlx+x D=0
............. 1:-17‘-5-‘ e The candidate gives a

“{=~ *+ .y correct response.
................... 'j ..-"3........‘....‘.j....lu................. Mark for (C) — 2 out Of 2
SO Wi Wi SO R
(- \ yu e Total mark awarded =

................... : . seasssanss ane B T LR R LT L T s P P P T P P P PP T P PP PR T T T T 8 out of 9

How the candidate could have improved their answer

In part (b), the candidate needed to mention the fact that, since the product of the gradients of two lines was —1, this
implied that the lines were perpendicular. All necessary steps and explanations must be given, especially in ‘show that’
or ‘prove’ questions.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

9 Acircle has centre at the-point B(5, 1). The-point A (-1, —2) lies on the circle.

(a) Find the equation of the circle.

° The candidate uses an
incorrect method for finding
the radius.

9 The candidate uses the
given centre and what they
think that the radius is, so
is awarded the method
mark.

Mark for (a) = 1 out of 3

Point C'is such that AC'is a-diameter of the circle. Point D has coordinates (5, 16).

(b) Show that DC is a tangent to the circle. alx ; Y ) N (-1 ,_’L)- [4]

e Al of the working
out is correct but the

M. ;.,..,_,M’q ........ kA candidate does not explain
Pe e

S & SAUTT¢ the implications of their

L2 N3 1 (PO R o L LT L P T P PP PP rrr s rs . SRR answers_

. Mark for (b) = 3 out of 4
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued Examiner comments

The other tangent from D to the circle touches the circle at E, D Cé J 6)
7

(c) Find the coordinates of E. 21

...................................................... @...... |© Thecandidate makes

......................... e D The candidate makes
e LT s evees | the question.

<
)
=

) m—-sf';a—’ ‘m’_ fg@’ £2. 4 Mark for (C) ~ 0 out of 2
A g ,@Mﬁ' «’i’f”'}(,- S

A
%

\

Total mark awarded =
4 out of 9

How the candidate could have improved their answer

* The candidate needed to use a valid method to find the radius in part (a).

» Having found gradients that multiply to —1 in part (b), the candidate needed to explain what this implied, i.e., that
the lines were perpendicular and hence DC was a tangent to the circle.

» The candidate could have attempted a correct method in part (¢) with the help of their diagram.
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Example Candidate Responses — Paper 1

Example Candidate Response — low Examiner comments

9 A circle has centre-at the point B.(5, 1). The point Ai(-1, —2) lies on the circle.

(a) Find the equatlon of the circle. 3]
4 Shit
Pro .............. A @%\B\d\n S
LN '5(?..,.:&?\ e
.................. oSO @ i | @ Theradius is correct so
‘L g : : the candidate is awarded
%}}Z\)Lsf L \4 HETRLY 2 N e 1 mark.
et peeearafeseiassbeetebee sttt R aReRe s sre b bbb abebnan cerenessrs e asens s drssnases Heersrerbene et re oo r bbb nass e The candidate does not

use the given centre so
cannot be awarded any
etentsteeta et se sy egeesseses e eeaeeeraeemeen ettt et s o ea s e et s ynn s semee e seeas further marks.

' Mark for (a) = 1 out of 3

Point C is such that AC is a diameter of the ciicle. Point D has coordinates (5, 16).

(b) Show that DC is.a tangent to the circle. [4]
foe DT ) DOSH) e lect o2 @
i ' © The candidate h
.............................................................................. .// seveiensnes fYSON e candidate has
.......... atc«bdu 5‘4—&’ ( I »3}..%. ewsemenne | foUNd point C correctly and
Sy £ the gradient of CD, but
/ ..... l ..... makes no further progress
a\ /?_ QZIS;Z\Q cj{,,\ Vi% -+ so they are awarded
2 marks.
The other tangent from D to the circle touches the circle at E. Mark for (b) = 2 out of 4
(c) Find the coordinates of E. [2]

0 The candidate does not
attempt part (c).
Mark for (c) = 0 out of 2

Total mark awarded =
e ea e a e ee e r e it e et r et te e aerr et nres et aea st eeaaE et asestiatestaicaaeiatcateteitenan e iRttt Raaatettotasttnaoes 3 Out Of9

How the candidate could have improved their answer

» The candidate needed to use the given centre in their equation in part (a).
* The candidate could have found the gradient of AB (or BC or AC) in part (b).
» The candidate could have attempted part (¢), perhaps with the help of a diagram.

Common mistakes candidates made in this question

» Using the equation of a straight line in part (a) rather than the equation of a circle.
* Thinking that the radius was 45 not \/E

*  Writing the equation as (x — 5)2 +(y— 1)2 = \/E not 45 on the right-hand side.

* Not explaining the implications of their working in part (b): if the product of the gradients of two lines equals —1, this
implies that they are perpendicular.
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Example Candidate Responses — Paper 1

Question 10

Example Candidate Response — high Examiner comments

10

The didgram shows part of the curve y= —2—2
(3-2x)
x-axis.

&y
o

. d
(a) Find expressions for ay, and J. ydx.

M

= X and its minimum point M, which lies on the

o The candidate forgets
to divide by 2 when
integrating x.

Mark for (a) = 5 out of 6
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Example Candidate Responses — Paper 1

Example Candidate Response - high, continued Examiner comments

(b) Find, by calculation, the x-coordinate of M. . [2]

=) = (o)

. dy .
Setting — equal to 0 is
© setting e

a much easier method than
setting y = 0.

Q The candidate gives a
correct response.
Mark for (b) = 2 out of 2

° The candidate

clearly shows both limits
substituted which is best
practice. It is important
when using 0 as a limit in
integration questions that
candidates don’t assume
the value of that part of the
expression will equal 0.

e Because the integral
from part (a) is incorrect,
the final answer is incorrect
and the accuracy mark
cannot be awarded. The
method mark is awarded.
Mark for (c) = 1 out of 2

Total mark awarded =
8 out of 10

How the candidate could have improved their answer

In part (a), the candidate could have integrated x with the correct coefficient.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

10
y
Ol 1% X
The diagram shows part of the curve y = (—327)2 — x and its minimum point J4, which-lies on the
X-axis.
2
(a) Find expressions for j—z, sz_y and Jydx. 6]
s 2 > (2-0:5-7 ‘-fz'%?s =
SRR, o] —m; ........ 2> 2. Cg ..... X > ....... LS V. Yool NP AN C .......... Cj .......... 2,
e é&.:- .‘.C.E:f%?.@)f.gi.&?;}..:...i e AC3-2:0 ¢
L >
....... L AT S g (3T
>(

N éi‘”céﬂyg"j ........................................ udeal 20325 0k ¢

=t
PO e g):l'x‘:gsé“%.%&)‘zc_{q*(l
p B

o Full marks are awarded
for this part of the question.
Mark for (a) = 6 out of 6

RS e b e e S
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued Examiner comments

(b) Find, by calculation, the x-coordinate of M. 2]

Y= 90.0z=25 =

e The candidate makes
insufficient progress in

. . dy
either settingy=0or—=20
gy A

and so is awarded no
marks.
Mark for (b) = 0 out of 2

Q The candidate uses an
invalid method and so no
marks are awarded.

Mark for (c) = 0 out of 2

= 3 el RSt - S Total mark awarded =
N 6 out of 10

How the candidate could have improved their answer
* The candidate could have solved % =0 in part (b).

* The candidate could have used their integral from part (a) to find the area in part (c).
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Example Candidate Responses — Paper 1

Example Candidate Response — low

10

The diagram shows part of the curve y =

X<axis.

. {a) Find expressions for

o|:. T

2 .
-—( 3 2x)2 - x and-its minimum point M, which lies on the

dy a% _
dx’"@ and Jydx. [6]

Examiner comments

0 The candidate does not
differentiate the x term and
repeats the same error with
the second derivative.

e The candidate does not
integrate the x term.
Mark for (a) = 3 out of 6
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Example Candidate Responses — Paper 1

Example Candidate Response - low, continued Examiner comments

(b) Find, by calculation, the x-coordinate of M. . ‘ : S 1

Q The candidate displays
no working when solving
the equation. Without
working, it is not possible
to determine whether the
candidate has solved the
equation with a calculator
and so no marks are
awarded.

Mark for (b) = 0 out of 2

e The candidate has not
substituted any limits so no
marks are awarded.

Mark for (c) = 0 out of 2

Total mark awarded =
3 outof 10

How the candidate could have improved

» The candidate could have remembered to differentiate and integrate the ‘—x’ term.
* The candidate needed to show their working for solving the equation in part (b).
* The candidate could have substituted limits in part (c).

Common mistakes candidates made in this question

» Forgetting to differentiate and integrate the ‘—x’ term.

- Differentiating and integrating the ‘—x’ term incorrectly.
+ Forgetting to multiply by ‘-2’ twice when differentiating m
-2x
» Forgetting to divide by ‘-2’ when integrating ———.

(3-2x)

« Setting y = 0 in part (b) rather than the easier jx—y =0.

* Not showing their method of solving the equations in part (b).
» Assuming that when 0 is substituted as a limit in part (c), the value of the expression is 0.
* Not showing both limits substituted in part (c).
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Example Candidate Responses — Paper 1

Question 11

Example Candidate Response — high

Examiner comments

11 A curve has equation y = 3cos2x+2forOSx <.

(a) State the greatest and least values of y. [2]

.......................... wated) Nalue.... ol ..38.....S....
Zmaﬂedi‘ VQ\Ung;Qﬂj ............... a .................................

j = 30N >
(2]

i

e g

%x% 5

(¢) By considering the straight line y = kx, where k is a constant, state the number of solutions of the
equation 3 cos 2x + 2 = kx for 0 < x < n in each of the following cases.

(i) k=-3 : [1]

L addobee 0 0 e

Gil) k-3 ! (]

dwamdiier wa e T

0 The candidate gives a
correct response.
Mark for (a) = 2 out of 2

© While the sketch isn't
perfect, it is sufficient to
be awarded both marks.
An ideal sketch would be
more curved, be obviously

. T
symmetrical about x = —

and level off more when
x=0.

Mark for (b) = 2 out of 2

9 The candidate gives
correct responses for
part (c).
Mark for (c)(i) = 1 out of 1
Mark for (c)(ii) = 1 out of 1
Mark for (c)(iii) = 1 out of 1
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Example Candidate Responses — Paper 1

Example Candidate Response - high, continued Examiner comments

Functions f,:g and h are defined for x € R by
f(x) =3cos2x+2,
8(x) = £(2%) +4,
h{x) = 2f(x + %n)

(d) Describe fully a sequence of transformations that maps the graph of y =f(x) onto y = g{x). [2]

.............................

Ehe*ch..m ..... QNS waith gggge o

----- S— EOLCNC ‘
Po\bmazk ......... oy 2 4 Qslodwm widn O

S translation. it VGCJSW( ]/N)

Fg((@wedb...@.j ........... NIk, A0, bl O
....................................... mx%&ﬁa&ﬁﬁ?&d@(‘&

o The candidate uses
correct terminology but
refers to the wrong axis.

6 A correct response.
The candidate uses best
practice: a column vector to
describe the magnitude of
the translation.
Mark for (d) = 1 out of 2

e The candidate’s
translation is correct, with
correct terminology for the
stretch but, again, the axis
is incorrect so only 1 mark
is awarded.

Mark for (e) = 1 out of 2

Total mark awarded =
9 out of 11

How the candidate could have improved their answer

* The candidate could have improved their sketch by making it more curved, more obviously symmetrical about

X = % and by showing that it levelled off at x = 0.

» The candidate could have described the stretches with the correct axes in parts (d) and (e).
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

11 A curve has equation y =3cos2x+2forOSsx<m

-l LosaxX < |

(a) State the greatest and least values of y. [2]
':’:BCO\S’A'X# a ~-34 3—24 =
DR WPl s B T R s
Gl @ drN o
2 5
.......................................................... yss facecedl g -
= 4y-3 x| u>-1 (least)
............. BB b e e e e B i
(b) Sketch the graph of y = 3cos2x+2forO<x <. 2]

Pl ¥ €

5
’//\\Lj'— A4

\

\

g AL

(¢) By considering the straight line y = kx, where k is a constant, state the number of solutions of the
equation 3 cos 2x + 2 = kx for 0 < x < n in each of the following cases.

@) k=-3 [1]

(i) k=1 (11

o The candidate provides
a correct response.
Mark for (a) = 2 out of 2

9 The candidate’s graph is
incorrect so no marks are
awarded here.

Mark for (b) = 0 out of 2

e The candidate shows
no method but this is not
required for this question.
Parts (i) and (ii) are correct
but (iii) is incorrect so 2
marks are awarded.

Mark for (c)(i) = 1 out of 1
Mark for (c)(ii) = 1 out of 1
Mark for (c)(iii) = 0 out of 1
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued Examiner comments

Functions f, g and h are d@ﬁned forx & Ry

f(x) =3cos2x+2,
g(x) = £(2x) + 4,
. h(x) =2f(x + ix).

(d) Describe fully a sequence of transformations that maps the graph of y = f(x) onto y = g(x). [2]
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How the candidate could have improved their answer

* The candidate could have drawn a correct cos graph in part (b).
* The candidate’s answer to part (e) would have been correct if they had included the 7.
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Example Candidate Responses — Paper 1

Example Candidate Response — low

11 A curve has equation y =3cos2x+2forO < x < m. —t

(a) State the greatest and least values of y. L [2]
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(¢) By considering the straight line y = kx, where k is a constant, state the number of solutions of the
equation 3 cos 2x + 2 = kx for 0 < x < 7 in each of the following cases.

@) k=-3 (1
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(i) k=1 [1]
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@ii) k=3 (1

Examiner comments

o The candidate gives a
correct response.
Mark for (a) = 2 out of 2

e A well-drawn sketch
which is awarded full
marks.

Mark for (b) = 2 out of 2

e The candidate gives no
answers for part (c).
Mark for (c)(i) = 0 out of 1
Mark for (c)(ii) = 0 out of 1
Mark for (c)(iii) = O out of 1
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Example Candidate Responses — Paper 1

Example Candidate Response - low, continued Examiner comments

Functions f, g and h are defined for x € R by

f(x)=3cos2x+2,
g(x) =£(2x) + 4,
h(x) = 2f(x + in).

(d) Describe fully a sequence of transformations that maps the graph of y = f(x) onto y = g(x). [2]
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give the direction of the
stretch so no marks are
awarded, similarly for the
stretch in part (e).

Mark for (d) = 0 out of 2

e A column vector is better
........................................................................................................................................................ practice for describing a
translation, but this answer
can be awarded a mark
because it did mention
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Mark for (d) = 1 out of 2
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How the candidate could have improved their answer

» The candidate could have attempted part (c).
* The candidate needed to describe the directions of the stretches in parts (d) and (e).
* The candidate could have used best practice, describing the translations with column vectors.

Common mistakes candidates made in this question

» Substituting x = 0 and x = 7 into the equation in part (a) and obtaining a greatest and least value of 5.
« Inpart (b), drawing a curve that resembled a parabola (i.e. it didn’t level off at either end).
* Plotting points and joining them up instead of sketching a smooth cosine curve.

» Poor descriptions of the transformations in parts (d) and (e) using words such as move, up, down, left, and right.
Correct descriptions use the words ‘stretch’ and ‘translation’ and best practice uses column vectors to describe
translations.
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