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Example Candidate Responses — Paper 2

Introduction

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

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

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

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

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

0606 November 2020 Question Paper 22

0606 November 2020 Mark Scheme 22

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

www.cambridgeinternational.org/support



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 2

How to use this booklet

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

1 Solvethe inequality (x—8)(x~10) > 35. . ' . . v [4]

oL —fox = 8% +80 > 35
St -13% +8o > 35

= 1@x+8 —-2D DO

x-Ux+45>° @ @ The candidate is awarded one
' mark for expanding and simplifying
< 15 to the correct three terms. A mark

- is awarded for solving the quadratic
© and another for achieving the

~N 7 E
( \

Answers are by real candidates in exam conditions. Examiner comments are
These show you the types of answers for each level. alongside the answers. These
Discuss and analyse the answers with your learners in explain where and why marks
the classroom to improve their skills. were awarded. This helps you
4 to interpret the standard of B

Cambridge exams so you can
help your learners to refine
their exam technique.

NS J

How the candidate could have improved their answer

The candidate should have used their two solutions to identify whether the required values for the given expression
were below and above, or between those solutions. They needed to use strict inequality symbols in their answer to be
consistent with the given expression.

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 often made algebraic and arithmetic errors.

¢ Many candidates did not use a method to identify whether the required solution set was below and above or
between the two values obtained from the quadratic.

e Candidates often used non strict inequality symbols in their answer.
* A number of candidates used the word ‘and’ instead of ‘or’ or a comma in an otherwise correct range of values for

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

the best chance of achieving the available marks.




Example Candidate Responses — Paper 2

Question 1

Example Candidate Response — high Examiner comments

1 Solvethe inequality (x—8)(x—10) > 35. . ‘ . L[4

L lox = 3% 480 > 35
oE-19x +80 > 25

= |€x+8 —2DH DO
ﬂ:{'_livc + 45 D o o

2 15

oY

73

The candidate is awarded one
mark for expanding and simplifying
to the correct three terms. A mark
is awarded for solving the quadratic
and another for achieving the
correct values. The final mark is
not awarded as the inequality is not
correct.

Total mark awarded =
3 outof4

How the candidate could have improved their answer

The candidate should have used their two solutions to identify whether the required values for the given expression
were below and above, or between those solutions. They needed to use strict inequality symbols in their answer to be

consistent with the given expression.
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Example Candidate Response — middle Examiner comments

1 Solve the inequality (x+8)(x—10).> 35. ' [4]
- (oc-18)-8 (e ~(0) > 35

s —10x —Sc+80 > 35
X - 18 U5 20

oo I5% ~ZLH+YS >0

5o -15)~3 (oc—15) >o

2 -3) Cx-15) >® _ . a The candidate is awarded a
C mark for expanding and simplifying
x =3 oY X=I5 0 - to the correct three terms. A second

is awarded for solving the quadratic.
No further marks are awarded as
one x value is wrong. There is no
attempt to express the answer as an
inequality.

Total mark awarded =
2 out of 4

How the candidate could have improved their answer

The candidate needed to write down the two correct solutions from their correct factors. Then they should have found
the range of values for x using those two solutions.



Example Candidate Response — low

1 Solve the'inequality @x—8)(x—10) > 35.

~(x-8)7 35 xT-§739
N oL>43
-0 > At -{x-10)7 35
@@4/@4 - 10735
Lol < - AF “oL 7 Ad
o - 10 > 36 oL < &3
a > 45"

DC,(—&H—

S, 2 >45 and

Example Candidate Responses — Paper 2

Examiner comments

The candidate selects an
incorrect method, associating each
factor with 35 rather than the whole
expression. No marks are awarded.

Total mark awarded =
0 out of 4

How the candidate could have improved their answer

The candidate needed to expand the brackets and produce a three term quadratic and solve it to find the two x values,
before identifying whether the required solution set was below and above those values or between them.

Common mistakes candidates made in this question

¢ Candidates often made algebraic and arithmetic errors.

* Many candidates did not use a method to identify whether the required solution set was below and above or
between the two values obtained from the quadratic.

* Candidates often used non strict inequality symbols in their answer.

* A number of candidates used the word ‘and’ instead of ‘or’ or a comma in an otherwise correct range of values for

X.
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Question 2

Example Candidate Response — high Examiner comments

. 4x+1 x 1
2 Find the value of x such that Pyl =323x83. [4]

The candidate is awarded three
marks as the powers of 2 are dealt
with correctly and the laws of indices
are correctly applied, resulting in a
linear equation. The fourth mark is
not awarded as there is an error in
solving the equation.

Total mark awarded =
3 outof4

How the candidate could have improved their answer

¢ The candidate needed to clear the fraction in their linear equation, remembering that the +1 on the right-hand side
also needed to be multiplied by 3.

10
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Example Candidate Response — middle Examiner comments

x+1 x

1 .
2 Find the value of x such that -‘2};‘—_—1 =323x83 ., 4}
Fd £ il
— E4 3
A =374 &

i
qu - Dat:\ :@7%’1“({? :

\
2 . . e - . 3)‘§ . .
(Q);M T(Q) :Py g (:J /" @ @ The candidate is awarded two
P S marks for dealing with powers of 2
;ji(w\)'—x’"‘ = '5"“35‘}“ 45 ' - T and using laws of indices correctly.
5 Gl \) ~3x-3z= 16X ¥9 No further marks are awarded as
oo~ 22 | 5oL+ : the righ-hand side of the linear
g Fo 2= AT . equation is not formed correctly,
3 -3 5 ps otk 9 each term being multiplied by 9
+3 . :\23 instead of by 3 as on the left-hand
— 1S .
ji— iy side.
ox = Ve
:\T:, )
x=-)

Total mark awarded =
2 out of 4

How the candidate could have improved their answer

The candidate needed to remember that when an expression of the form p x g is multiplied by a number, they should
only multiply p by that number or g by that number and not both. They also needed to consider that when applying the
P

X _ . . .
law of powers —= x'?"? to an expression where ¢ had more than one term, it would be easy to make an error with

X
signs. All the terms of ¢ needed to have their sign changed.

1
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Example Candidate Response — low

4x+l X 1
2 Find the value of x such that -2-;_-1- =323x83 .

/ (% (%)
'L?j,jf): s 733)
27
20041) - (z) = (&) » o) (1
0F2 -xF] = % x |
gf2f3)z sxpF
(53):
Sz 9= sx
7 - cx-3%*
1 2=
E— P4
xr=F
-t

4]

Examiner comments

@ A mark is awarded for the
correct conversion to powers of 2.
The candidate then applies the laws
of indices in an incorrect way with

the right-hand side being expressed

5 5
as ?xxlnot ?x+1. No further

marks are awarded.

Total mark awarded =
1 out of 4

How the candidate could have improved their answer

The candidate could have applied the laws of indices correctly to the right-hand side and added the powers.

Common mistakes candidates made in this question

Many candidates made algebraic errors, including incorrect expansion of 2(x + 1) and sign errors in the expansion of

- (x=1).

12
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Question 3

Example Candidate Response — high Examiner comments

3-1 .

giving your answer in the form y = mx-+c.
-1 .
- A
y - 12

O—S: L pex pedicalan bBiseclor = Y -
{2 4+ M . Y 43

( 2 =

2)

Orf' He Line =

ML=
9\(‘0\ dX&-t’

™id P&\V\.l— -
- ( ® J

equadio
o (X +3%)

yy -3L

y- 2 -
S;Ld:/__
\U’— 4 x ~30(Q
9=

(b) The perpendicular bisector cuts the axes at points A and B. Find the length of 4B.

a:O
o = Yx - 30
X ~ +.5
\A—_.O
gy =%
I
Y \/ (o) - (3807
= 2q.08 %3351
pel= 29.0°

3 (a) Find the equation of the perpendicular bisector of the line joining the points (12, 1) and (4, 3),

Bl

€ The candidate is awarded
all five marks as the question is
answered correctly.

Mark for (a) = 5 out of 5

@ The candidate is awarded

the first two marks for the correct
intercepts. The final mark is not
awarded as Pythagoras' is not
applied correctly and hence the final
answer is incorrect.

Mark for (b) = 2 out of 3

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

The candidate needed to use Pythagoras' correctly, adding the two squared values.

13
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Example Candidate Response — middle Examiner comments

3 (a) Find the equation of the perpendicular bisector of the:line joining the poitits:(12; 1).and: (4, 3);
giving your answer in the form y =mx+c. (5]

S ig‘
=(8 1)

Floe X Ml gk = -
e

l{-
= -9

e{ lwe =

3
Mo‘f fine o -2

—6)< ‘Vl-g, :-“

‘ k%- Q—°“

(b) The perpendicular bisector cuts the axes at points 4 and B, Fmd the Iength of 4B, . 3] .

a The candidate is awarded a
mark for the correct mid-point. The
gradient of the line joining the given
points is incorrect. However, a mark
is awarded for the correct method
used to find the gradient of a line
perpendicular to it. A further mark is
awarded for using this gradient and
the mid-point to find the equation of
the line.

Mark for (a) = 3 out of 5

@ The candidate is awarded

a mark for each of the correct
intercepts with the axes for the line
found in (a). The final answer is
incorrect.

Mark for (b) = 2 out of 3

Total mark awarded =
5outof 8

How the candidate could have improved their answer

The candidate needed to find the gradient of the line between the two given points correctly by using the difference in

the y values divided by the difference in the x values.

14




Example Candidate Response — low

3 (a) Find the equation of the perpendicular bisector of the llnc joining the points (12, 1) and (4, 3),
[5]

giving your answer in the form y = mx+c.
—id 9
X =%
W2
2
-5
o<l
4
=L XA C
L ¥

\bh@b@i‘— )
3= ()<

EERAE Y
A1+

=¢
o
oo A=zl
° § YA

() The perpendicular bisector cuts the axes at points 4 and B. Find the length of 4B.

9= ‘J‘im’d'ﬂ

oy
SO -

Vo=,

Phen w= .
9= 10D+t
""H“H

Y=o
_ (\‘“ ! 5

Example Candidate Responses — Paper 2

Examiner comments

The candidate finds the correct
gradient of the line joining the two
given points and is awarded one
mark. No more marks are awarded
as the mid-point and perpendicular
gradient are not found.

Mark for (a) = 1 out of 5

9 The candidate finds the
intercept of the line found in (a) with
the x-axis and is awarded one mark.

Mark for (b) = 1 out of 3

Total mark awarded =
2 out of 8

How the candidate could have improved their answer

Common mistakes candidates made in this question

L]

(a) The candidate needed to find the mid-point. They also needed to use the gradient they found, to work out the
gradient of a line perpendicular to it. Then by using that perpendicular gradient with the mid-point they needed to

find the equation of the line.

(b) The candidate should have found the intercept of their line with the y-axis and then found the distance between

the two intercepts by using Pythagoras’.

(a) Many candidates used an incorrect method to find the gradient between the two given points often by mixing up

the x and y coordinates within the calculation.
(a) Often candidates did not find the mid-point.

(a) Many candidates did not find the gradient of a perpendicular line or used an incorrect method to find it.
(a) Candidates sometimes found the equation of a perpendicular line through one of the given points instead of the

mid-point.

(a) Candidates did not always give the equation of the line in the required y = mx + ¢ form.

15
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Question 4

Example Candidate Response — high Examiner comments

4 Solve the simultaneous equations.

logz(xt+y) =2
2log;(x+1) =log, (y+2)

log 3(’“@)—' =)

wry= T -
:;j-zct—% - O

180 AN = log (wi
2gCA) t%(‘f‘)

QN =y @
) ghbst, ® wto @
# At 17~
N H3e=10=0
Qs -2 =0
70‘-*'99 2
w=7_
47

A5

Y=

[

a The candidate uses the laws

of logarithms in a correct way on
both of the given equations and
then eliminates one of the variables
resulting in a correct quadratic
equation. This is solved correctly
giving two pairs of values. The final
mark is lost as x = =5 is not rejected
as being an inappropriate solution.

Total mark awarded =
5 out of 6

How the candidate could have improved their answer

The candidate could have checked their two pairs of answers in the given equations and rejected the solution where
x = -5 as it would have led to the log of a negative number in the second equation, which is undefined.

16




4  Solve the simultaneous equations.

log,(x+y)=2

-1033(‘_?-& Y =2
3

Ty
wc'+3 - 9

1

Q|og].5bc+ l) = \ogs('\d.‘_})
logja (e +1)" = log 5 (y+a)
\‘533@“‘))2 —1033-(3-}2) =0
'Oa?’_QofDl = O
Yia
¥ =W
+2

v =+ \)"

Y2

5-!—‘.); :@C‘H)z
\j+'2 =%+ 2x 4 |
Y Sx*iax-)

Tty = 9
tj*: G~

G = T+ 200~
0 = =ty Qe ~¢

2log, (x+1) = log, (y+2)

(6]

Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

€ The candidate is awarded

two marks for using the laws of
logarithms in a correct way to obtain
two correct equations, and a third
mark for obtaining a quadratic
equation in x by eliminating y. The
three term quadratic is incorrect and
there is no attempt to solve it so no
further marks are awarded here.

Total mark awarded =
3 out of 6

How the candidate could have improved their answer

The candidate could have attempted to solve their quadratic equation. They needed to check their working to find their

arithmetic error.

17
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Example Candidate Response — low

4 Solve the simultaneous equations. L e

logy(x+y)=2

2log;(x+1) = log, (y+2) oo 6]
T vy =" ‘ . o
2+l = 9 - . ,
'“933 toexl) = (og., ¢y +2)

é(o A ( : .
83 35-\-[) = (083 ('d‘-kz).

20 '
033 (oevl) - Loc&3 (9+2) = o.

Examiner comments

€ The candidate obtains

x +y=9 and is awarded one
mark. The candidate does not go
on to obtain the second required
relationship or the quadratic

2
(°33 ( LHJ ‘ function.
NETS =0

L03 ( s
3 Uyan ) T
Total mark awarded =

oL : : - 1 out of 6
B2 . .

Xay = gr2
Eial R —~D

SC'P% ‘_—_-q\
z‘kd;\ — X :ld'\"

P «\-'d:q

How the candidate could have improved their answer

After having correctly moved the coefficient of 2 from in front of the word log in the second equation to form log, (x+1)
the candidate could have removed the log from each side of the equation leaving an equation now not involving log.
This equation they could have solved simultaneously with the first equation they had already formed correctly.

Common mistakes candidates made in this question

» Candidates often removed log from the first equation in an incorrect way, obtaining 8 from 23 rather than the correct
9 from 32.
* Many candidates made algebraic and arithmetic errors in solving the equations simultaneously.

¢ Candidates often did not check their answers in the given equations and realise that one pair had to be rejected as
it would have required the calculation of the log of a negative number which is undefined.

¢ Candidates sometimes incorrectly combined two log terms where the coefficients in front of the logs were different
values.

18
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Question 5

Example Candidate Response — high Examiner comments

5 DO NOT USE A CALCULATOR IN THIS QUESTION.

(b) Find the coordinates of the point whete this tange_nt meets
5T P b It
LT — b/l |
LA SNV
c . /(;___ é,(ﬁl ~3x e A b ,_/9
e S O]
L 6

e

VR e RS
[ =5

A=

/ N
oo (;“Q 6{7’~£<7Lf$ ]

-

k (49 (%))

(a) Find the equation of the tangent to the curve y = x> —6x> +3x+10 at the point where x = 1.

b= kT — b LT A o o< 4 Y
b= KN 2 IS ialales
b= s RWES P b Wi
C/t/ _ )7 )L~ 2 f?—ﬁ;éc
z - 77 =

Lo -6 ks @

N UST IO DL |

= ) —6 £ 3H

the curve again.

51

AU,

A

— E(DVAN,
e

—
-~

—
—

2

Ces Y4
7 e

O
o= k1) (<= G —e )

) (/)

€@ The candidate gives a
completely correct answer.

Mark for (a) = 4 out of 4

9 The candidate equates the
equations correctly and the resulting
cubic is solved giving one distinct
root plus a repeated root as
expected. The final mark is lost as
the coordinates of both points are
quoted whereas the correct answer
is (4, —10) only.

Mark for (b) = 4 out of 5

Total mark awarded =

8 out of 9

How the candidate could have improved their answer

The candidate needed to read the question carefully and note that it asked for the ‘point’ not ‘points’ so the known

point where x = 1 was not part of the answer.

19
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Example Candidate Response — middle Examiner comments

5 DO NOT USE A CALCULATOR IN THIS QUESTION.

(a) Find the equation of the tangent to the curve y =x>—6x2+3x+10 at the point where x = 1.
“

_d_‘i z >
d 3% x 3

Xz | j: X4 C3x+ 10
X=
&= 3 -1243 yz | —6 #3110
dx -
éy =z -4 j = ¥
d ‘ Cva)
j: mac+¢
j c-bx+C o
S = ~60I)+C
> —box+!
St6-C y 4
=y
(b) Find the coordinates of the point where this tangent meets the curve again. [5]
j = -69&-/'(/ %j; 963 —bxF+30tlo 9

—=6Xpy = IO +3x 110
X -6274+9x -6 = 0
K= 41955235
(o-2oya.
(g2 - 6C#2S +9cv-2) -6
® 4o 0:0%
(.20, 0.0%8)

The candidate is awarded all
four available marks for (a).

Mark for (a) = 4 out of 4

e The candidate is awarded one
mark for equating the answer from
(a) to the given cubic equation and
simplifying. A mis-copy of the linear
equation leads to an incorrect cubic
equation and no valid method is
shown to try and solve it.

Mark for (b) = 1 out of 5

Total mark awarded =
5out of 9

How the candidate could have improved their answer

(b) The candidate should have transcribed the linear equation found in the first part of the question correctly when
using it in the second part. They should have attempted to solve the cubic equation without using a calculator, as

required in the question.

20




Example Candidate Response — low

5 DONOT USE A CALCULATOR IN THIS QUESTION.

(a) Find the equatlon of the tangent to the curve y=x°>—6x*+3x+10 at the. point where x = 1.

- 2_"&2‘. '(‘352?‘@
'g\a = 3243

J, (S LSV a

X g
j ex*ﬂ

(b) Find the coordinates of the point where this tangent meets the curve again.

2
éxji WG 3240
Xty DO HL 6%

Yz lzﬁexl ~3Z,+22 o~
bz (0301 7@[:'
1$6-3+22

3
=P 5+<;@)2 T

4

[51

Example Candidate Responses — Paper 2

Examiner comments

a The candidate finds the gradient
function and is awarded one mark.

Mark for (a) = 1 out of 4

e The candidate is awarded one
mark for equating their equation of
the tangent from (a) to the cubic and
simplifying to four terms. No attempt
is made to solve the cubic equation.

Mark for (b) = 1 out of 5

Total mark awarded =
2outof 9

How the candidate could have improved their answer

e (a) The candidate should have found the y-coordinate of the point on the curve at the given value for x, then found
the gradient of the curve at the given point. Using the given point and their calculated gradient they could have

worked out the equation of the tangent.

¢ (b) The candidate could have attempted to solve the cubic equation either by substituting in values until one that
satisfied the equation was found. Or, using the known point x = 1, and hence a known factor of x — 1, they could
have found the corresponding quadratic factor and factorised that to obtain the answer.

Common mistakes candidates made in this question

* Some candidates made errors in differentiating the given cubic equation.
¢ Candidates sometimes made arithmetic errors in substituting x = 1 into either the original cubic or the differentiated

equation.

¢ Occasionally candidates wrote x + 1 as a factor rather than x - 1.

¢ A number of candidates gave (1,8) as an extra answer when only (4,—10) was required.
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Example Candidate Responses — Paper 2

Question 6

Example Candidate Response — high Examiner comments

+ 1

e A I
> g !

6  Findthe exact value of L‘r &

v 2
4 &9*.5,'{)4 FEdy L. oy " » o ° The candidate expands the

5 Bt 4 %@ A - function and divides by x? correctly.
'y \ &_ . *ﬂf‘éﬂﬁ The integral is also correct and the

(ST 4 -}'-42_-\1—._110[(1. %‘;’% ‘_L = . _ |limits are applied in a correct way

- U2 & & at but the final result is given to 3
; _ iat significant figures rather than as an
L& e "“&?J‘;r _ 2l oy exact value and the last mark is not
2 ST A awarded.

- [4raint ‘—;,r'—]-pﬂm}ﬂ
Rt 652 —249.22.63 .

Total mark awarded =
5 out of 6

How the candidate could have improved their answer

The candidate could have given the exact answer rather than an approximate one involving decimals.
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Example Candidate Response — middle Examiner comments

2
G g, 4 6]
X

6 Find the exact value of f:

X1 | Y < “
j‘ Gerl) zj@mrl)lx =%
2 =z, a2

. -

IR

= -

Aekzﬁ:aﬁc—rl)xx“z
o ‘

2 = Jtant € € The candidate is awarded two
marks for expanding the numerator

= J’; 3'5—'1-35_2'1—/] . !
, correctly and for dividing each

2= = ! term in it by x. A third mark is then
= _x-'+;'¢ o awarded as the candidate integrates
- e ' two terms correctly. No further
)= (A7) marks are available as there is no In
= s E . .
-y term in their result.
= <
=3

Total mark awarded =
3 out of 6

How the candidate could have improved their answer

1
The candidate needed to integrate the — term correctly as In x.
X
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Example Candidate Response — low

L 4 (%4 1)?
6  Find the exact value of f de
. h T x
: el

4
J)», (x+1)” x =2

J: v

2 ,x"“-
" L‘
Q-O(-3 4 2> A x i
2 2 )
| < @
P
2 2

135006000 2

[6]

Examiner comments

€ The candidate expands the
numerator correctly and is awarded
one mark.

9 The candidate incorrectly
attempts to integrate the numerator
and the denominator separately. No
further marks are awarded.

Total mark awarded =
1 out of 6

How the candidate could have improved their answer

The candidate could have divided each of the three terms in the correctly expanded numerator by the single term
denominator leading to three terms each of the form xn which could then be integrated individually.

Common mistakes candidates made in this question

Candidates did not always divide each term in the expanded numerator by the denominator.

Some candidates integrated the numerator and denominator separately.

Many candidates did not integrate l to In x.
X

1
Candidates often made sign errors when integrating the — term.
X

Some candidates used a calculator to give a non-exact answer.
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Example Candidate Responses — Paper 2

Question 7

Example Candidate Response — high Examiner comments

7 A geometric progression has a first term of 3 and a second term of 2.4. For this progression, find

(a) the sum of the first 8 terms, 7= 3‘.;
3\ ali-¢®) = o

Vor Se-aly-")

-\
9 30-toal)
V-0.%
> 3o eTr) = 3 (o331 M)
0.3
- = A.A960%5352
b T —————
= A-53 0.3
(b) the sum to infinity, = VA ASIANIL
= 1.5
D = 2
A
- 3
\-0.%
)
Q.2
= 1\$
(c) the least number of terms for which the sum is greater than 95% of the sum to infinity.

S ¥ 0.95 (Gm)
aly-1%) > 0.55(19)

\-1
w2} 30- 0.‘6") PRV 1

-0.%
S o Yeims  ova0d Ve '

3-3-0.%8"
@ Vet 13 —— 7S

0.3
3 {3.04") > 285

S 3> (3rogM rass
(3v04°)£0.05
196.4" <\30,css
“\8)“'% 4 \60,05

a < -\&0-05

190 %
n < 1322512488

LR

3]

[4]

a The candidate answers (a) and
(b) correctly.

Mark for (a) = 3 out of 3

Mark for (b) = 1 out of 1

e The candidate answers part
(c) well until the division by 1g 0.8.
As this is negative, the inequality
needs to be reversed to give a final
integer answer of 14 rather than
13, therefore the final mark is not
awarded.

Mark for (c) = 3 out of 4

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

Despite the error in not reversing the sign as the inequality was being divided by a negative number, the candidate
should have realised that the value of n they had found was when the sum was equal to 95% of the sum to infinity, and
thus, for it to be greater than 95%, they needed to round the value ‘up’ to the next whole number.
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Example Candidate Response — middle Examiner comments

(a) the sum of the first 8 terms,

3 ¢ d
5&’ M(fﬁ« 53;
(N '

_814———:’3"'
dr=24
3 :

(b) the sum to infinity,

—

)
Se= A

of

=

95 y15= 14.25 ..
100 X

LAY s

- %

. n
/%_:Z_ﬁ_ N w25
o2

B 4" wes
D7 ‘“672_>

15— 28! w25

oz

- %

(c) the least number of terms for which the sum is greater than 95% of the sum to infinity.

= 17.482-

7 A geometric progression has a first term of 3 and a second tetm of 2.4. For this progression, find

3 [1-(

(3]

o

- 1%

4]

qV)
PARY O ]2
D.2 -
)
-2.4"- _p.l5

The candidate is awarded the
four available marks for (a) and (b).

Mark for (a) = 3 out of 3

Mark for (b) = 1 out of 1

@) The candidate gives the

correct initial equation in (c) but the
subsequent ‘simplification’ of it is
processed incorrectly. There is no
attempt to find the value of n and so
no further marks are available.

Mark for (c) = 1 out of 4

Total mark awarded =
5outof 8

How the candidate could have improved their answer

(c) The candidate could have divided each side of their correct expression by the 3 and multiplied by the 0.2 in order

n

to isolate the (1 - 4 ), then rearranged to make i the subject. They could have continued to solve for n by
5 log0.15
cancelling the negative signs and then taking logs to get n log 2.4 = log 0.15 leading to n = 0 £ o4 which, though
og?2.

incorrect, would have been awarded a mark.
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Example Candidate Response — low

7 A geometric progression has a first term of 3 and a second tetm-of 2.4. For this progression, find

(a) the sum.of the first 8 terms, {31

== @

-30-4) g

o4
l-<

3 3 . b
= ’5 P
i 5
5 3 2=
190625 | _3reees
(b) the sum to infinity, {1

S\@ gw""l?y

(¢) the least number of terms for which the sum is greater than 95% of the sum to:infinity. [4]
ij 9
Lev . n
5t ¢ 3(-%) @ s byuis s abmE
t I“'%- 'tuag 1}3&
! S L
sy @ R41E
w >4
5t A(},”‘x s
st 4l
4 %
5t . 3"
4 .
l4.25 <73

[ool‘-"ls‘éloj%h

Example Candidate Responses — Paper 2

Examiner comments

The candidate uses an incorrect
formula for S and will not be able
to correctly calculate the sum of the
first 8 terms.

@ The candidate identifies the
correct values of both a and r for
the progression and is awarded one
mark.

Mark for (a) = 1 out of 3

@) The candidate gives a correct
answer which is awarded one mark.

Mark for (b) = 1 out of 1

@ The candidate uses an incorrect
formula for Sn, so no marks can be
awarded.

Mark for (c) = 0 out of 4

Total mark awarded =
2 out of 8

How the candidate could have improved their answer

The candidate should have used the correct formula, printed in the question paper, for the sum of a geometric

progression throughout the question.

Common mistakes candidates made in this question

3 2.4
e Some candidates used a common ratio of 1.25 instead of the correct 0.8, having evaluated — instead of ——.

24 3

* Several candidates used an incorrect formula for the sum of a geometric progression. Sometimes the sum of an

arithmetic progression was used.

¢ (a) Many candidates did not give the sum of the first 8 terms to sufficient accuracy.

* (c) Candidates often incorrectly combined p x g" as (pg)".

* (c) Many candidates did not reverse the inequality sign when dividing by a negative value.
¢ (c) Often candidates did not round their answer ‘up’ to the next integer value or left an inequality sign in their

answer.
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Example Candidate Responses — Paper 2

Question 8

Example Candidate Response — high

Examiner comments

8 DO NOT USE A CALCULATOR IN THIS QUESTION.

In this question lengths are in centimetres.

You may use the following
trigonometric ratios.

2vV3+1
sin30° =

4=

cos30° =

Sl o S

tan30° =

=C

(a) Given that the area of the trianglé ABC is 5.5 em?, find the exact length of AC. Write your answer
in the form a+b+/3, where a and b are integers. ’ 41

Neeow = J,;/golo “ne we
=L «QSE ) AN % sin %0
)
\{\ *(‘23—5 +\>»¢ A = S-S
N = SS5 ’zS’—:*\
- 2L (2% -~0 o
253 n <(2.~@—\)
= Y453 -22 HST -2
2 -1
BT iy
(b) Showthat BC?=c+dV3, wherecanddare integ\érs to be found. [4]

[N A -LZ#NL«\AC*ws ‘L'DB
= ('Lﬁ rqu (L\ﬁ_z)m_ (2% (23 MG @—2) ® 0% %OB
TR B Gy [ ()« B

bs 1065 - [ HET

S -15=

i

° The candidate is awarded full
marks as sufficient detail is provided
to show that a calculator has not
been used.

Mark for (a) = 4 out of 4

e The candidate evaluates all
three terms correctly. The final mark
is not awarded as there is an error
in combining the surd terms.

Mark for (b) = 3 out of 4

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

(c) The candidate should have checked to find their arithmetic error in combining the surd terms.
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Example Candidate Response — middle Examiner comments

8 DO NOT USE A CALCULATOR IN THIS QUESTION.

In this question lengths are in centimetres.

You may use the following
trigonometric ratios.

sin30° =

cos30° =

tan30° =

S vlm V7

(a) Given that the area of the triangle 4BC is 5.5 cm?, find the exact length of AC. Write your answer

. in the form a+ b+y/3, where a and b are integers. 4]
ybsine = ¢ - H4B-2a (D
B 0) wigo-ses | |
VX Y (230 =55 1 '\Qﬂ

\0 = 2% i} Q * q@
gt A= -ariE
Azl | ‘
(b) Showthat BC®>=c+dy3, where cand dare integers to be found.  * 4
a* = b ket - 2pcbosh @
A" = (4] 4 (-2 1) - 9(a@rdanes) (sedo
a* = (- 143

Be*= -1403

@ The candidate is awarded all
four marks as the answer is correct
with all working shown.

Mark for (a) = 4 out of 4

@ The candidate is awarded a
mark for the correct use of the
cosine rule. No further working is
seen and the answer is incorrect, so
no further marks can be awarded.

Mark for (b) = 1 out of 4

Total mark awarded =

S5outof 8

How the candidate could have improved their answer

(b) If the candidate had shown more working, it would have been possible to see if any of the brackets had been

expanded correctly.
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Example Candidate Response — low

8 DO NOT USE A CALCULATOR IN THIS QUESTION.

In this question lengths are in centimetres.

‘You may use the following
trigonometric ratios.

sin30° =
c0s30%=

LR I
tan30° =

e

Q2

(a) Givén that the aréa of the triangle 4BC'is'5.5 cm2 'find'the exact length of AC. Write your- answer

in the form a+bv3, where a and b are integers. - [4]
hoTAslbe sin K O @) 1;—11
g = N . W3+
S5z balBiisin 2’ wf— 22‘1;_"" ®
El ,.k-'——-
55 :lb1~r+15u\30 a3+ ’5375—:'
ol - ENT =28 -1l
wn"" =b 205+ ¢ ) 2§ +=B
/lq k /b .
— - 92—\
2G| \ B

~22G =l

(b) Showthat BC?=c+dy3, where canddare integers to be fourTcI ____:2 {3 — t4]

2B-1LEA) =0 @
FAERN ‘?‘(3)?”&4‘3\ 3+ ')I
E ] RFETF )
v'iﬁ?‘i ST )

A3 (e I3) -1 3 (14w

23 230G —n4lg
1933 + 13
2 +1s{=

Examiner comments

€ The candidate identifies the
correct formula for calculating
the area of a triangle from the
information given and is awarded
one mark.

' 9 The candidate is awarded

a mark for a correct method to
rationalise the surd.

Mark for (a) = 2 out of 4

' @) Use of the cosine rule is needed

but not seen in the working, so no
marks can be awarded.

Mark for (b) = 0 out of 4

Total mark awarded =
2 out of 8

How the candidate could have improved their answer

e By writing the surd expression for the length 4B in a bracket as it involves more than one term.

¢ (a) By not losing a factor of 2 in their working when expressing the length » as a surd.

¢ (b) By using the cosine rule.

Common mistakes candidates made in this question

¢ Candidates frequently made algebraic and arithmetic errors in rearranging equations and in expanding brackets.
¢ Many candidates did not show the method for the rationalisation of the surd although the question stated a

calculator must not be used.

¢ Some candidates did not use the sine rule and/or the cosine rule though it is possible, but much more complicated,

to answer the question without using either.

30
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Question 9

Example Candidate Response — high Examiner comments

9

In the diagram 0P = 2b, 0§ = 3a, SR=b and ITQ = a. The lines OR and QS intersect at X.

(a) Find;—> in E%ns ofaandb. [1]
—abd a @ | @ The candidate’s answers to the
first five parts are correct.
— Mark for (a) = 1 out of 1
(b) Find OS in terms of a and b. [11
@8 = Q0 tov Mark for (b) = 1 out of 1
= -6k +4) +84)
= -0p - & taa Mark for (c) = 1 out of 1
= 2a - ?h
(© Givep that OX = £OS, find OX in terms of a, b and . [1] Mark for (d) = 1 out of 1

QF =t (g —gb)

0x = 08+ @R
= A g - Iy
:@d( 'H)q-l- (a ~au) ),

@ G’iséen that OX = AOR, find OX in 6?1%%1‘? E‘_a}i % 1]
0‘5(7 = a(@_@ = 2a “'b
=A (8@_ -Lb)
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Example Candidate Response - high, continued Examiner comments
JOBNY Fmd the¢91ue of Aand of u: . ) [31,
= u b , )
594 +$‘kb Q@HUa + (Q ? ) . Mark for (e) = 3 out of 3
x= &8~3Y B = 2l )
5 7 |
— _ )Ql Z 3?\ Q«(/{,"'
n=4 (g) 3(Q~g4/.]_a,¢c-l—l
=9 -7 C -6+ = 0_42/
<3 ?' 'L -6 15l Q,(,(
—l/: ' b <= ¥«
L
= 5
¢
(f) Fm the value f%. ( )+ ) @ B ag’:) . [1]
=4 (94 ~ab) 3= k(@ )a + %
Sq - ST+ +le~5)b_
ozt : T")j(q}

@ The candidate can not be
awarded any marks for (f) despite

lexl =135 7 25 =
N Me t/ 42 | 2

=@ the constants having been correctly
¢ , evaluated in (e).
= 0,75 Mark for (f) = 0 out of 1
® Findthevalueof & < ¢ [3) 13 ~ | @) The candidate gives a correct
3

answer and is awarded a mark.

Mark for (g) = 1 out of 1

Total mark awarded =
8 out of 9

How the candidate could have improved their answer

(f) The candidate could have used the given diagram and the value of i to write down the required ratio. Since QX
5 5
was 3 0S8, if QX was 5, XS was 3, giving the ratio 3
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Example Candidate Response — middle Examiner comments

9

In the diagram 0F= 2b, 05= 3a, SR= b and Fé = a. The lines OR and QS intersect atX
Mark for (a) = 1 out of 1

(a) I;md OQ in terms of a and b. 1]

Pz - 6P 408

) —>
—) _ -
Q - ~2_~E7 d.o q OQ < 9, 'FIQ
(b? Find EE ir-lgrms ofaandb. [1] Mark for (b) =1outof 1
& =05 +0% §8:24-%
- gL_-Zb t2a
(¢) Given that QX ﬂQS find OX in terms of a,band . 1]
&Y = -8 43X
6% /U| (
~G=2b 40K 2 ,1,4 24-2h)
= W’@@
0
- Ca ‘ 01 The candidate is awarded a
3 = M (24-26) (ﬂm) mark each for (a), (b) and (d) but
there is an incorrect sign in (c) so

(d) Given that ox AOR, find OX in terms of a, b and A. | thisis not awarded a mark.

53”2 ‘ZK [ o = A path) Mark for (c) = 0 out of 1

o~ ‘\
Mark for (d) = 1 out of 1
o p_ z 3’\{’(9
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Example Candidate Response — middle, continued

S m2p -
¢
qj«ﬂ'
z},t -C‘L@"LQZ/"/ ’H_?) (éh@) l__l'f e M
3606 “*
o Bhstat phb -5
2l -24) - cabe Witat 8|l
Sz 24 e pa3 e
+ A -21-2 '
ey
P
)‘L ”\T’ o
() Find the value of S . -5 Cab) ~a-2b
26 ‘7( S = ~ok F05
. -3 (o) 34
¢ K ERa
ax = 5 (a-4) o 2b
(g) Find'the value of%)l%,
sz Zath i
2ot | Ry
Kz -2(2a Ty T
oKz T‘)CZ ‘{/b\ —% @7/@) % \'s

{1

Examiner comments

e The candidate forms a pair of
simultaneous equations in (e) and
uses a correct method of solution so
two marks are awarded. The values
of A and u are incorrect so a third
mark is not awarded.

Mark for (e) = 2 out of 3

Mark for (f) = 0 out of 1

@ The candidate’s values of 2 and
u are negative, meaning that no
marks can be awarded for (f) or (g).

Mark for (g) = 0 out of 1

Total mark awarded =
5out of 9

How the candidate could have improved their answer

¢ (c) The candidate needed to avoid the sign error when rearranging the expression for Q—X .

¢ (e) The candidate should have realised that negative values for 4 and for u meant that an error must have been
made and they could have looked back to try and find their error.
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Example Candidate Response — low

9

In the diagram 5}5?—721), OS5 =13a, SR =b.and‘@ =a. The lines OR and QS intersect atX.

(a) Find OQ interms of a and b.
—
0Q= Ww+to

: at+do a

(b) Find OS in terms of 4 and b.

>
@?z - 00 + 3
ﬁf -0~ tda -
= Ja-2b
= l(crb)

(¢) Given thato_:gi = -ﬂ@, find OX in terms ofa, b and 4. ‘

la—-lbd/,('(la—l.!ﬂ e
&% = p(a-b)

(d) Giventhat oxX= Aﬁ, find OX in terms of a,band A.
oz Jth

D% = A(B3ath) 9

foa
¥

1]

{1

1]

i

Example Candidate Responses — Paper 2

Examiner comments

€@ The candidate gives correct
answers for (a) and (b) which are
awarded one mark each.

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

e The candidate gives an
incorrect answer for the vector OX
, possibly misreading the question
and instead gives an expression for
the vector OX .

Mark for (c) = 0 out of 1

Q The candidate supplies a
correct answer and is awarded one
mark.

Mark for (d) = 1 out of 1
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Example Candidate Response - low, continued

-(e) Findthe value-of A.and.of u1. a . 31
ax= Jlarb) ax= a-2b+ 1 (Ba th
% #atib o
2pa +Mb

3% #db= 2}{@4—#&:
3q- Lo FAb#-Hb=0
a(52-2K) + ¥4 2-#)= 0
{mety (-
ilb_a#,g)q%;]-clcng)

. ox
(H Find the value of S . - ' [1]

A %:59

*

. OR '
(g) Find the value of O% e : [1]

Examiner comments

The candidate does not form a
pair of linear equations by equating
the terms in a and in b and no
marks can be awarded.

Mark for (e) = 0 out of 3

@ The candidate has no value
for A or for u so no mark can be
awarded.

Mark for (f) = 0 out of 1

Since the candidate has no
value for /4 or for # no mark can be
awarded.

Mark for (g) = 0 out of 1

Total mark awarded =
3 outof9

How the candidate could have improved their answer

* (c) The candidate needed to read the question more carefully as they gave an expression for the vector Q—X

instead of OX .

¢ (e) The candidate needed to form a pair of simultaneous equations by equating the terms in a and in b and solving

them to find a value for each of 4 and .

Common mistakes candidates made in this question

* (c) Some candidates gave an expression for Q7 rather than the required OX .
* (e) Many candidates did not equate the terms in a and in b in order to form a pair of equations in 4 and x and then

solve them to find their values.

¢ Sometimes candidates did not realise that A and  had to be positive and less than 1 for the values to be valid

given the context of the question.
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Example Candidate Responses — Paper 2

Question 10

Example Candidate Response — high Examiner comments

10 The number, b, of bacteria in a éample isgivenby b=P+ Qe2’ , where P and @ are-constants ahd ¢ is
time in weeks. Initially there are 500 bacteria which increase to 600 after 1 week.

(a) Find the value of P and on. Lkuq "|~5"¥ @lé’y [4]
1§5.7 e®
PrRe? = ¢no
Pra-s00 ~ &%ge P=s00-Q
P+ Qe*= 600

§00— G+ Qe =00
Qe=a = (o
@Cel—l\;izloo I

Mark for (a) = 4 out of 4
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued Examiner comments

(b) Find the number of bacteria present after 2 weeks, ) [1]

hgli.3 +....Cl§¢7:x e') = 13y 1.¢ ( 13u2)
@ The candidate supplies fully
correct answers to (a) and (c) but
the integer value required for (b)
is incorrect and is not awarded the
mark.

Mark for (b) = 0 out of 1

(¢) Find the first week in which the number of bacteria is greater than 1000 000. [31
[-}%L(:3+(\6_.7Xé‘t‘) = 1000 ©00 Mark for (c) = 3 out of 3

i
€= 1000 000 —424.3 |
L T < , . | Total mark awarded =
% )817 | Toutof8
& L3663 12038
e
e Ln L3663-12038 = [
¥ 1b-1l. 06136843

wna beb

How the candidate could have improved their answer

The candidate needed to use more accurate values for P and for Q in the calculation and should have rounded the
answer ‘down’ to an integer value.
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Example Candidate Response — middle Examiner comments

10 The number, b, of bacteria in a sample is given by b =P+ Qe¥, wheéré-P and Q are constants and 7 is
time in weeks. Initially there are 500 bacteria which increase to 600 after 1 week.

(a) Find the value of P and of 0. [4]
Boo="Pae
Spu 2 P1OR
o0z 6,10 @ | e s o o
o 8=V | answer.
o o BB Mark for (a) = 4 out of 4
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Example Candidate Response — middle, continued Examiner comments
. (b) Find the number of bacteria present after %{ weeks. [
L9493 V0 Fx S Bls @ @) The candidate is awarded no
marks as the value is incorrect.
Mark for (b) = 0 out of 1
(¢) Find the first week in which the number of bacteria is greater than 1000000, [3]
: X
S [SI—Z‘Xe

| 0oL 000 = %WA\?@
‘WYG\S@ &6 = l§~t-Z’X%

%%IS‘} = €¥

Y <
L3663~ & .
}(99%676“ = @ @) The power of e is not 21 so the
i 11 first mark is not awarded. A mark is
~y Z = -

awarded as logs are taken correctly
in order to solve the equation, but
the final value is incorrect.

Mark for (c) = 1 out of 3

Total mark awarded =
5 out of 8

How the candidate could have improved their answer

e (b) The candidate should have used more accurate values for P and for Q in the calculation and should have
rounded the answer ‘down’ to an integer value.

* (c) The candidate should have used the original given equation involving e* rather than replacing it with ¢*.
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Example Candidate Response — low

10 The number, b, of bacteria in a sample is given by 5 = P+ Qe¥, where P and Q are constants and £ is
time in weeks. Initially there are 500 bacteria which increase to 600 after 1 week. Lo

(2) Find the value of P and of Q. [4]

P = AD0O

600 =300+Q a”@”

600 - So0e Qe
Lo = Qe”

100 | 7 (D 2-2x'0550Q9
Q- 18-52355532
Q =~13.53%

Example Candidate Responses — Paper 2

Examiner comments

€ The candidate attempts to
create and solve a single equation
containing P and Q. Two equations
are required from the given
information in the question, so no
mark is awarded.

Mark for (a) = 0 out of 4

4



Example Candidate Responses — Paper 2

Example Candidate Response - low, continued

‘(b) Find the number of bacteria present after 2 weeks.
b =300~ 13.554€
= 600 + \.3.?16
~&S0 3 7235 30560307 + OO
b # 123 % 905 %)

b T 12350 9

o) SRR

(€) Find the first week i which the number of bacteria is greater than 1000,000. ,. [3]

TR

: &
VOO = 500, + lj&-s.’s%{f

LD PPV -~ SVO = (2 o9+
1 3-52¢ (3 esEer

e @
(m (F2s(s-316() 2%

+ = 5.60%¢5(0%3

a &

7% 805 316!

Examiner comments

@ An incorrect value, so the
candidate is not awarded a mark

Mark for (b) = 0 out of 1

e The candidate makes e*
the subject of the formula and is
awarded one mark.

o A second mark is awarded for
correctly taking the natural log of
both sides and finding a value for
t. Since the values used for P and
for Q are incorrect, no mark can
be awarded for the answer even if
it had been rounded up to the next
whole week.

Mark for (c) = 2 out of 3

Total mark awarded =
2 out of 8

How the candidate could have improved their answer

¢ (a) The candidate should have used all the given information to form a pair of equations in P and Q and then

solved them simultaneously to find the values of P and Q.

¢ (c) The candidate should have rounded their answer ‘up’ to the nearest integer.

Common mistakes candidates made in this question

¢ (a) Candidates often did not use all the given information to form a pair of equations which needed to be solved

simultaneously to find the value of P and of Q.

¢ (b) Many candidates didn’t use the values of P and Q to sufficient accuracy in the calculation.

* (b) Candidates often did not round the answer ‘down’ to an integer.
¢ (c) Candidates often did not round the answer ‘up’ to an integer.
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Example Candidate Responses — Paper 2

Question 11

Example Candidate Response — high Examiner comments

11 (a) Show that %= 1+secx. ' ’ S ' 4
N aw kO'\W -
Sin R

/' - o ;o

Sr‘n\v\ x B S‘w%_

s Catesm

- eV

TN

Cslfu

€@ The candidate is awarded the
first two method marks for correct
trigonometric relationships. The
next method mark is not obtained
as the candidate does not attempt
to factorise and as a result the final
mark is also not awarded.

Mark for (a) = 2 out of 4

43



Example Candidate Responses — Paper 2

Examiner comments

Example Candidate Response - high, continued

(b) Solve the equation 5tanx—3cotx =2secx for.0><x< 360°. [6]

S.'x-cu\vs ~2Ghkw = 2¢n o &w & o

Tuan - =2

RN Yo A
S
Gav
G Samw = ?—1
e
o Con
T AN

N s

N Resw  ~2 -

“ %««\:\&; _,}-—; PP (NS
Cas\W AN\

Egaw - 3w - o
/—Q;\\A G

Sow ™ -2 AR
VN ]

e INUNVN

Soiw -3 xRS
1, =2 S - =°
@ gSan W~
A =
gu -2 -3 =0
\
. u=s ~ 7
[
=3 °f
! BN
-2 ar S\V\“ >
S22 S - T
. of - Lor 13 3&‘2° . .
we & 20 VRo-NEE, VSN Sy @ @ The candidate gives a fully
W= “‘-&"‘g - - Q;\&P' 2% correct answer and is awarded all
T six marks.

Mark for (b) = 6 out of 6

Total mark awarded =
8 out of 10

How the candidate could have improved their answer
The candidate should have factorised the numerator as the difference of two squares and then cancelled the common

factor of (1 — cos x) leaving (L T€098%) which could be separated into __ ! + 95 and hence the required resul.
cosx COSX COSX
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

g sinxtanx : ’
11 (a) Show that T—tosx — 1+secx. 4]

SinxFanx < |4+5eca
I —@sa
Svnax tanec ,
l—(osx >
Sinock Sina
Cogy
I —cos«

NP
Mx I
Cosa

1-cosac
|- COS’Lx,
— T ——

Cos x X

T-cosx
I=os

Cos xcl—(}csa)

Cl+cosar) (1-cots)
oS (T=C68% )

|: + CoSve
Cosz  Cosx

[

e

Cos '
: o 0 The candidate is awarded all
[ B , four marks.

Losx
\ ' Mark for (a) = 4 out of 4
P TRe, hence shown
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued

Examiner comments

(b) Solvethé equation’ Stanx—3 cotx =2secx  for 0° < x < 360°.

Sronx —3cokx= Nsecx
% N > (055(3) 7\
45 ) @

5<$mac .3.L—|L— F 2

sint * Tco
Y nx * Tcosx
55/ ¢ =308 % 27
} X3P 5inx

Ssint x ~3cosy - 7\, '
———e 2T =
Sihe
N
9 5IN5- 3o o = A sina.

6]

The candidate is awarded a
mark for writing the trigonometric
functions in terms of sin x and
cos x. However no further progress
is made as the Pythagorean identity
connecting sin x and cos x is not
used in order to obtain a quadratic
equation in just sin x.

Mark for (b) = 1 out of 6

Total mark awarded =
5 out of 10

How the candidate could have improved their answer

The candidate needed to replace cos 2x with 1 — sin 2x to form a quadratic in sin x which could then have been

solved.
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Example Candidate Response — low

sinxtanx

11 (a) Show that 1—cosx=1+se°x' [4]
Siae = SinL AN ;__l__,__
(oo " _
(o V- (os=

- §'l(\17”» X Q— COS—%)

Ces o

= g—\ V\lﬁ - COS?Q Ginle

ces
= e 0
|- Coste \ (- (os%e) (o5 = Q— (os%2) - (e x("—CosEc)

= b+ Cosl,cv (oot - leg
X eeET TR
Ces

I

[

B {rSece-= = bj" L &
ﬁ (Bsx  5ia

@75:0)(5'\/\9:)
= Sianx

@% xa) (in x)

COS')@ Q:r\f

Example Candidate Responses — Paper 2

Examiner comments

a The candidate replaces tan x

with SI1X and is awarded one
cosXx

mark.

@) The candidate is awarded a
second mark for using the correct
Pythagorean identity. No further
progress is made in the proof as the
candidate has incorrectly moved the
denominator to the numerator.

6 The candidate restarts by trying
to work on the right-hand side of the
given identity but makes no further
progress.

Mark for (a) = 2 out of 4
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued
(b) Solve the equation Stanx—3coty =2%ecx for 0° <% <K.360°.

\S__,‘—ﬁ», E—C.—OS:L o G lanxe - 3(4?(:2

g sias 3 Losx
wga& [N =
$ oAt~ 3os

() Csin)

S SM 3& 3 \‘S'MZEC

(:751) C 5.«:&)

(Cos) (sinx)

[6]

Examiner comments

o The candidate expresses
tan x, cot x and sec x correctly in
terms of sin x and cos x and is
awarded a mark, but there is not
sufficient additional working to be
awarded any further marks.
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

&-(b) BC™= A+ heY- 7 CAOGR)(, o BLANK PAGE Mark for (b) =1 out of 6

RS
(=55, vz ¢ o -5 - :
. b,‘t SN LEY (2 1) fosfeer)
= G_Ojéigc;ogﬁ T P E ST ___*“’M‘E !
36 g T 3 %

YUt '
(ﬁ —A?fé‘)mmﬁ g
4 (g .

Total mark awarded =
3 out of 10

1

Aan - o€ gy
g

¢

SE$2 - \6l§T2 v (T332
(g

3]

= LTS v gy
ottt Ttk
(g '
WUz

1)

9
=
g

How the candidate could have improved their answer

1
I—cosx
* (b) The candidate should have checked through the work they crossed out as except for an error when they

multiplied out the bracket by 3, the work to that stage was correct. The next step should have been to remove the

denominator as it is just the numerator which must equate to zero and then replace cos 2x with 1 — sin 2x to form a

guadratic in sin x which could then have been solved.

¢ (a) The candidate needed to multiply by and not divide by it on their first line of working.

Common mistakes candidates made in this question

* Candidates often made algebraic and arithmetic errors.

¢ (a) Candidates often did not factorise 1 — cos 2x as (1 — cos x)(1 + cos x) so that the (1 — cos x) in the denominator
could be cancelled.

¢ (b) Many candidates did not write one or more of tan, cot and sec as a correct expression involving sin and/or cos.
¢ Many candidates did not realise that the resulting equation involving sin and cos could be written as one just
involving sin by using the appropriate Pythagorean identity.

« Often candidates did not attempt to solve the quadratic in sin x or did not realise it was a quadratic and then used
an inappropriate method to solve the equation.
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