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Introduction

Introduction

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

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

For ease of reference the following format for each component has been adopted:

é )

Mark scheme

) 4

Example candidate
response

A 4

Examiner comment

For each question an extract from the mark scheme, as used by examiners, is followed by examples of
marked candidate responses, each with an examiner comment on performance. Comments are given to
indicate where and why marks were awarded, and how additional marks could have been obtained. In this
way, it is possible to understand what candidates have done to gain their marks and what they still have to
do to improve them.

This document illustrates the standard of candidate work for those parts of the assessment which help
teachers assess what is required to achieve marks beyond what should be clear from the mark scheme.

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at
http://teachers.cie.org.uk
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Assessment at a glance

Assessment at a glance

All candidates will take two written papers.

The syllabus content will be assessed by Paper 1 and Paper 2.

Duration

10-12 questions of various lengths

) ) ) 2 hours 80
There will be no choice of question.

Duration

10-12 questions of various lengths

] ) ) 2 hours 80
There will be no choice of question.

Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and
Teacher Support at http://teachers.cie.org.uk

Cambridge O Level Additional Mathematics 4037 3
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Paper 1

Paper 1

Question 1

Mark scheme

1 k* —4(2k+5) (<0)
k* —8k-20 (<0)

(k=10)(k+2) (<0)
critical values of 10 and -2
-2<k<10

Alternative 1:

d—y=2(2k+5)x+k
dx

2
When & _ g, x=_F ’y=8k+207k
dx 2(2k+5) 4(2k+5)

When y =0, obtain critical values of 10 and —2
-2<k<10

Alternative 2:

kYK
y=(2k+5){[”2(2k+5)] 4(21c+5)}H

2

_k
42k +5)

critical values of 10 and -2
-2<k<10

Looking at 1— =0 leads to

M1

M1
Al
Al

Ml

Ml

Al
Al

Ml

M1

Al
Al

use of b* — 4ac , (not as part of
quadratic formula unless isolated at
a later stage) with correct values for
a, band ¢

Do not need to see < at this point
attempt to obtain critical values
correct critical values

correct range

attempt to differentiate, equate to
zero and substitute x value back in
to obtain a y value

consider y =0 in order to obtain
critical values

correct critical values

correct range

attempt to complete the square and

2
'

42k +5)

attempt to solve above =to 0, to
obtain critical values

correct critical values

correct range

consider "l —
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Paper 1
Example candidate response — high

1 Given that the graph of y=(2k+5)x*+kc+1 does not meet the x-axis, find the possible values
of k. [4)

y= C2K+S )z rkz + |
b kac £ O

k*- g8k -20 L0
ok +2e-20L O

K ( }e-\0) +1C\c—\9)z,..o
Clera)) (\&=\0) -0

[";z Lk 210\ ps A= ——oyzo

Total marks awarded = 3 out of 4

Examiner comment — high

The candidate produced a well thought-out solution, showing clearly the use of the discriminant of the
quadratic equation which had been obtained by substituting in the correct values in the correct place. A clear
attempt to solve the quadratic equation was made, with the correct critical values being shown on the sketch.
The first three marks (M1, M1, A1) were obtained. A missing sign in the final answer meant that the
candidate was unable to gain the last accuracy mark.

Cambridge O Level Additional Mathematics 4037 5



Paper 1

Example candidate response — middle

1 Giventhatthe graph of y=(2k+ 5)).‘2 +kc+1  does not meet.the x-axis, find the possible values
of k. 4 4
a2, h-to ”

zan® + b +C
=R n* ¢+ R + |
=)o > 2'3-?5_) b= b)c_: I

Since grf hdoes nitmeet The n-oues

I.bz_ 4&& < 0
C‘P—)Z 4 (2k+S) ) ¢ o

R*-gkg- 20 £ 0
R* tlok -2k —0c 0
R R+0) - 2( P1i0) 2 &
(ko) (h~2) L0

Total marks awarded = 2 out of 4

Examiner comment — middle

The candidate correctly made use of the discriminant of the quadratic equation together with correct
substitution of correct values (M1). An attempt to solve the resulting quadratic equation resulted in the
candidate gaining the second method mark (M1), but incorrect critical values were obtained from the solution
meaning that the candidate was unable to gain the last 2 accuracy marks (A0, A0).
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Paper 1

Example candidate response — low

1  Giventhat the graphof y = (2k+5)x*+ke+1 does not meet the x-axis, find the possible values
of k. . [4]
j-_._ (z.lc_-i-b) >+ (1) ¥4

Total marks awarded = 0 out of 4

Examiner comment — low

An attempt to use the discriminant from the quadratic equation was made, however an incorrect substitution
was made so the candidate was unable to obtain the first method mark (M0). An attempt to solve the
resulting incorrect quadratic was made, but because the candidate did not show where the values obtained
came from (it was assumed that the candidate had made use of the polynomial equation solver on a
calculator) e.g. use of factorisation if possible or use of the quadratic formula, no method mark could be
awarded as no method was evident (M0). This meant that no accuracy marks could subsequently be
awarded (A0, AO).

Cambridge O Level Additional Mathematics 4037 7



Paper 1

Question 2

Mark scheme

siné | cos€

) tan&+cotf  cosh sind
cosecd L
siné

sin® @ + cos* &

1
sind

1
cos@

secd

Alternative:

tan’ 6 +1
tanf+cotf  ang

cosecl cosect

sec’ 8

tan & L
sin @

_sec’ 0

secd

=sectd

__ sinfcosd

Ml

Mi1

Ml

Al

MI

Ml

M1

Al

for tané@ = sin 0 ,coté =C?—59 and
cos sin &
cosect = ; allow when used

sin

dealing correctly with fractions in
the numerator; allow when seen

use of the appropriate identity;
allow when seen

must be convinced it is from
completely correct work ( beware
missing brackets)

for either tan & = or
cotd
cotd = and
tan
cosecd = ; allow when used

sin
dealing correctly with fractions in
numerator; allow when seen

use of the appropriate identity;
allow when seen

must be convinced it is from
completely correct work
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Example candidate response — high

tan 8+ cotd

=secf.
cosec

2  Show that

Total marks awarded = 3 out of 4

Examiner comment — high

Paper 1

[4]

The candidate worked through the proof in a correct fashion, making use of the correct trigonometric
relationships (M1), dealing with fractions correctly (M1) and making use of the appropriate trigonometric
identity (M1). The final accuracy mark was withheld as the candidate had failed to make a correct use of
brackets (none were used in this case) in the first two lines of the solution (A0).

Cambridge O Level Additional Mathematics 4037



Paper 1

Example candidate response — middle

2 Show that%=seco. [41
cosec @
:) to & -+ 4 - &
— ‘1‘0-_1—11‘9
. sl O
';\ ten "0 + 4
—_— = Q0
a
//S'nux (9
;)'_ ELECL@ = ©
Sec @

0

Sec © . C_gbmwn}

Total marks awarded = 2 out of 4
Examiner comment — middle

The candidate erroneously equated the left hand side of the given expression to zero, but this was

condoned. The candidate made use of the correct trigonometric relationships mentioned in the alternative
mark scheme (M1), but did not deal with fractions correctly, the denominator being omitted from the resulting
fraction (M0). However, a correct use of a correct identity meant that the candidate was able to gain another

method mark (M1) but was then unable to obtain the final accuracy mark (A0).
Example candidate response — low

tan & + cot @

2  Show that
cosec

=sech. (4]

"’é“‘\@- A c'_‘bk‘a‘*
\+ ol 28

ren® & yeot®® 4 XS

et B
Yon 8 ¢ \+4end
\
b Aen®B

= SCC@-

Total marks awarded = 0 out of 4

Examiner comment — low

An attempt to split the left hand side of the expression was made. The correct identity appeared to have
been used initially but the index number 2 was omitted from the term involving cosec x seemed to have been
crossed out. Some incorrect cancelling of terms resulted in a completely incorrect result. It was felt that there

was no work of any merit (MO, MO, MO, AO).

10 Cambridge O Level Additional Mathematics 4037



Question 3

Mark scheme

Paper 1

1 - .
Bl 3 multiplied by a matrix
B1 for matrix
M1 attempt to use the inverse matrix,

must be pre-multiplication

Al, Al

Cambridge O Level Additional Mathematics 4037 11



Paper 1

Example candidate response — high

. . L[4 2 . .
3  Find the inverse of the matrix [ 5 3] and hence solve the simultaneous equations

4x+2y—-8=0,
Sx+3y—9=0,

I 3 -2
(D) ~(2x5) (-5 4

- ?L_ 3 -9 B -l
-5 4 = ‘__15/‘2,0_--.‘

lr 2 (’5 _ (i)
B (27)
— ("Qj Vs

Total marks awarded = 5 out of 5

Examiner comment — high

The candidate successfully produced the inverse matrix as requested (B1, B1). This was then used in a

[5]

correct manner i.e. using post multiplication by the inverse matrix to produce a fully correct solution (M1, A1,

A1).

12 Cambridge O Level Additional Mathematics 4037



Paper 1
Example candidate response — middle

2
3  Find the inverse of the matrix [g 3] and hence solve the simultaneous equations

4x+2y—-8=0,
5x+3y—=9=0. [5]

| 4 =L
T e e O
_\-'},.?

c.,yaj" [ [ j\
5C§9)£MJ

- ML) -—-%;(QD

Emw-\-tuﬂ

w\ - [ &
v |7 (-

The candidate successfully produced the inverse matrix as requested (B1, B1). This was then used in a
correct manner i.e. using post multiplication by the inverse matrix, however the candidate did not take

Total marks awarded = 3 out of 5

Examiner comment — middle

account of the % from the inverse matrix and thus failed to obtain the correct solutions (M1, A0, AO).

Cambridge O Level Additional Mathematics 4037 13



Paper 1

Example candidate response — low

4 2
3  Find the inverse of the matrix [ 5 3] and hence solve the simultaneous equations

4x+2y—8=0,

5x+3y—9=0. [5]
\3 -
In\lﬂ'{je - = ‘ [' —

—
- mm—

a |- A

Fﬂdﬂﬁq/odm’ n @ s
PoE In 35‘,@

5'[__3,%9%-#33""4

° ~, “‘a'
X H"'

a1 = 8——5?(“@
L‘
=12 = 3
\1

Total marks awarded = 2 out of 5

Examiner comment — low

The candidate successfully produced the inverse matrix as requested (B1, B1). The important word from the
question is the word ‘hence’. This implies that the inverse matrix found needs to be used to help solve the

simultaneous equations. In this case the candidate chose to use an alternative method and thus was unable
to gain any credit (MO, A0, AO).

14 Cambridge O Level Additional Mathematics 4037



Question 4

Mark scheme

Paper 1

4

(@

(i)

Area=
(;xlﬁlz x 1.7J + [;XIZZSin(Zﬂ' -1.7 2.4)}

=awrt 181

BC? =127 +127 —(2x12x12c0s2.1832)
27:4.1}

or BC~2x]2xsin(

BC =21.296

Perimeter = (12x1.7)+12 +12+21.296

=657

BI1.BI

M1

Al

M1

Al

B1
M1

Al

B1 for sector area, allow
unsimplified

B1 for correct angle BOC, allow
unsimplified

correct attempt at area of triangle,
allow unsimplified using their
angle BOC

(Their angle BOC must not be 1.7
or2.4)

correct attempt at BC, may be seen
in (i), allow if used in (ii). Allow
use of their angle BOC.

for arc length, allow unsimplified
for a correct ‘plan’
(an arc + 2 radii and BC)

Cambridge O Level Additional Mathematics 4037
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Paper 1
Example candidate response — high

4

G

The diagram shows a circle, centre O, radius 12 cm. The points A4, B and C lie on the circumference of
this circle such that angle AOB is 1.7 radians and angle AOC is 2.4 radians.

(i) Find the area of the shaded region. (4]

Ads S P A =122.4 + $9 047

Shedeg]

Secl:l 2
A =L 2re)(sinz.2) Are < 131, ¢ =181l am’ (3.f)
doke 2 e
A o

, 2
E_ (i2) (1.7)) 0{}[ (144 xs.'nz.lsp

(ii) Find the perimeter of the shaded region. [5]

A’f( If’njn = r#

20.4412412 4214~ P
Arclagh= 12x1.7- >0 i Wﬂff{/p/
17

P@r»‘p‘l -
S;e;&‘_éf.gm

20-4 + Ao +oc 1RC
2o.
04 4024 (2 + BC
z 2
€= 127 112 _ 202 x5 5522004

Bel-25% 4169.49

@ - 288416949 7_(@
|
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Paper 1

Examiner comment — high

(i) The candidate correctly found the angle BOC, and was given credit for 2.2 radians even though this
was not correct to 3 significant figures (B1). The area of the triangle BOC and the sector AOB were
found correctly and an answer rounding to 181 was obtained (M1, B1, A1).

(i) The arc length AB was found correctly (B1). The candidate made use of the cosine rule to obtain a
correct value for the length of BC, and then used a correct strategy to obtain the required perimeter.
At this point, the lack of accuracy in the use of 2.2 radians was penalised by withholding the final
accuracy mark (M1, A1, M1, A0).

Marks awarded = (i) 4/4, (ii) 4/5

Total marks awarded = 8 out of 9

Cambridge O Level Additional Mathematics 4037 17



Paper 1
Example candidate response — middle

4

The diagram shows a circle, centre O, radius 12cm. The points A, B and C lie on the circumference of
this circle such that angle AOB is 1.7 radians and angle AOC is 2.4 radians.

(i) Find the area of the shaded region. [4]
L ) |
Peee LORQHVIFEEB & S 0ROR % S =193 w)

=R
= \Q\ -2 e

(ii) Find the perimeter of the shaded region.

(3]
4 -<0 2= 3~V - AADRSag

- AR @732
= = 99 L9
= XR0-Y :
- B = D ol
Ptk = BO-H e D QD ctn A \AAL
— o can
= S\vey i

18 Cambridge O Level Additional Mathematics 4037



Paper 1

Examiner comment — middle

(i) The candidate correctly found the angle BOC, never showing the exact value used (B1). The
area of the triangle BOC and the sector AOB were found correctly and an answer rounding to
181 was obtained (M1, B1, A1).

(i) The arc length AB was found correctly (B1). The candidate appeared to attempt to use the
cosine rule to obtain a value for the length of BC, but used sin BOC rather than cos BOC

(MO, AO). A correct plan gained the candidate further credit (M1), but the last accuracy mark was
not available (A0).

Marks awarded = (i) 4/4, (ii) 2/5

Total marks awarded = 6 out of 9

Cambridge O Level Additional Mathematics 4037 19



Paper 1
Example candidate response — low

4

The diagram shows a circle. centre O, radius 12cm. The points A. B and C lie on the circumference of
this circle such that angle AOB is 1.7 radians and angle AOC is 2.4 radians.

(i) Find the area of the shaded region. n D : ['.47],h i
‘ % b e 15 1 xJ2Ax12xsm 2
&mdedreﬂmaved.-— [—'—" ]*[z
2

= 140t 30 .77

(ii) Find the perimeter‘of the shaded region. [5]
BC= |12 2 ¢ n*-2(R)(3)(cas2)
BC = 2A3.4Ycm

OC =12
AO = 2
AG: P’g':: IA){I.'I:QOH

Tokal Parimeter of Shaded & A~ 23.U420.H 12412
= émom]

20 Cambridge O Level Additional Mathematics 4037



Paper 1
Examiner comment — low

(i) A correct sector area was found (B1), however the candidate did not calculate the magnitude of
angle BOC correctly, but made use of their incorrect angle correctly to attempt to find the area of
the triangle BOC (B0, M1). As a result the final answer was incorrect (A0).

(i) A correct use of the cosine rule using the candidate’s incorrect angle BOC gained a method
mark for the attempt to find the length BC (M1, AQ). A correct arc length for AC was found (B1)

and a correct plan was made use of (M1). The candidate was unable to gain the final accuracy
mark (A0).

Marks awarded = (i) 2/4, (ii) 3/5

Total marks awarded = 5 out of 9

Cambridge O Level Additional Mathematics 4037 21



Paper 1

Question 5

Mark scheme

5 (a) () | 20160 Bl
(i) | 3 x°P,x2 B1,B1 | BI for °P, (must be seen in a
=2160 product)
B1 for all correct, with no further
working
(i) | 5x2x °A, B1,B1 | BI for®P, (must be seen in a
= 3600 BI | product)
B1 for 5 (must be in a product)
B1 for all correct, with no further
working
Alternative 1:
°C, x5!1x2 B2 | for °C, x5!
= 3600 Bl | for °C, x5! x2
Alternative 2:
(P-on)x2 B2 | for ('R-R)
= 3600 Bl | for (7Rj_6p5)x2
Alternative 3:
2!(631 "‘(6P1>‘5P:)+(6Pz><4pz)+ (6Ps><3P] )"'6P4) B2 4 terms correct or omission of 2! in
=3600 each term
Bl all correct
) () | "c,x"'c, or "CxPc, B1,B1 | Bl foreither "“C, or "*Cy as part
(or numerical or factorial equivalent) of a product
=210210 B1 for correct answer, with no
further working
(i) | *c,x°C, B1,B1 | BI for either *C, or °C, as part of a
= 1050 product
B1 for correct answer with no
further working

22
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Paper 1
Example candidate response — high

5 (a) A security code is to be chosen using 6 of the following:
« the letters A, Band C
+ the numbers 2, 3 and 5
+ the symbols * and §.
None of the above may be used more than once. Find the number of different security codes that
may be chosen if

(i) there are no restrictions, 1
e =[28)Hn
é
(ii) the security code starts with a letter and finishes with a symbol, [2]
4
ZZ“X—‘-L e 2.C — G2
! Y /
3 ¢

(iii) the two symbols are next to each other in the security code. [3]
el 7 700 0 [OFsrd 01T

O Em emrr 2 OO0 & 50—
e B s e = P

(P X P,_,) [P, 9 w§p§)+

2
e
(ra s )t (h #xie < )

(dpe/% A 342) = |3t ) frr

Cambridge O Level Additional Mathematics 4037 23



Paper 1

Example candidate response — high, continued

(b) Two teams, each of 4 students, are to be selected from a class of 8 boys and 6 girls. Find the )
number of different ways the two teams may be selected if

(i) there are no restrictions, 2]

)
£ }=
£, ¥ Fhose

(ii) one team is to contain boys only and the other team is to contain girls only. [2]

(g‘i o Kc - [Joso |
7 9) ’/r*f

Examiner comment — high
(a) (i) The candidate considered combinations rather than permutations (B0).
(ii) A fully correct response using the expected permutations was given (B1, B1).
(iii) A fully correct response using the expected permutations was given using the method for
Alternative 3 (B2, B1).

Marks awarded = (a) (i) 0/1, (a) (ii) 2/2, (a) (iii) 3 /3

(b) (i) A fully correct response using the combinations expected was given (B1, B1).

(i) A fully correct response using the combinations expected was given (B1, B1).

Marks awarded = (b) (i) 2/2, (b) (ii) 2/2

Total marks awarded = 9 out of 10

24 Cambridge O Level Additional Mathematics 4037



Paper 1

Example candidate response — middle

8 (a) Asecurity code is to be chosen using 6 of the fallowing:
+ the letters 4, B-and'C-

-

* the number_s_-g,__ﬁ;and-S—q- :
. thcilsymbols s Mand >

None of the aboyve may be used more than once, Find the number of different security codes that
may be chosen if T

(i) there are no restrictions, [1]

g@ QP( z JOLL0

(i) the security code starts wit_h a letter and finis_h_tis with a symbol, 2]
Tp 1p &
?.T"'T‘:“'.’"T:‘li";l 3( |Ol>Q plx &j§
it
& £

3}\%\%366 = 0D

(iii) the two symbols are next to each other in the security code. 3]

—

_d_ b
éP

\/EC@:?(Q

,,..;b[

Cambridge O Level Additional Mathematics 4037 25



Paper 1

Example candidate response — middle, continued

(b) Two teams, each of 4 students, are to be selected from a class of 8 boys and 6.girls. Find the

number of different ways the two teams may be selected if
7

(i) there are no restrictions,

“‘C(1 - ool

(i) one team is to contain boys only and the other team is to contain girls only.
¢ L

BoXS
AueLs

— e . — — p— p—

14 4
Cl« < Ct«

Sl v \S
ey

Examiner comment — middle

(a) (i) The candidate considered permutations to obtain the correct answer (B1).

(i) The candidate realised that the solution involved the permutation of 4 items from 6 items but did

not consider the correct multiples of this permutation (B1, BO).

(iii) The candidate again realised that the solution involved the permutation of 4 items from 6 items

[2]

(2]

but again did not consider the correct multiples of this permutation (B1, B0, B0).

Marks awarded = (a) (i) 1/1, (a) (ii) 1/2, (a) (iii) 1/3

(b) (i) Only the first team was considered so the candidate was unable to gain any credit (B0, BO).

(i) The correct combinations were found, but the candidate chose to add them together rather than

multiply them together (BO, BO).

Marks awarded = (b) (i) 0/2, (b) (ii) 0/2

Total marks awarded = 3 out of 10
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Paper 1
Example candidate response — low

5 (a) A security code is to be chosen using 6 of the following:
s the letters A, BandC — =2
« the numbers2,3and5 - >
« the symbols *and $. — 2~
None of the above may be used more than once. Find the number of different security codes that
may be chosen if

(i) there are no restrictions, [11

> No redriciond
=7 6 4o be veed fron 3

‘ P, = 20,460 diffaeit
’ se. it ffﬂ coc]ﬂt&
(ii) the security code starts with a letter and finishes with a symbol, | [2]

otk seariby codet

(iii) the two symbols are next to each other in the security code. [3]

0 Sugg bols can be Nk o ea(}\o{’\o.ﬁ .:n_ﬁl waj:
e SjmbO\& cih be P\acedbaa‘mr‘m | agS.

. b= Al xE

L IR

T ;@:aqoj

Cambridge O Level Additional Mathematics 4037 27



Paper 1
Example candidate response — low, continued

(b) Two teams, each of 4 students, are to be selected from a class of 8 boys and 6 girls. Find the
number of different ways the two teams may be selected if

(i) there are no restrictions,

L ek odetsbs beseleded fom i stodeks.

y Y

Yl ) @ 1 54 3 XY a ..{
NTALZLEL |

A

\ L = Y
Hen ce 9 B 14 Cg =| 3003 comb ihah 0>
(ii) one team is to contain boys-only and the other team is to contain girls only. [2]

Team 4o Yboys tv ke seleded from g_bodi.ls
Tean 3 = 4 qrlsts be soeded fpon 6 g™

é

.. A= *c, + Cu

"

. 70 + 15
= =]

Examiner comment — low

(a) (i) The candidate considered permutations to obtain the correct answer (B1).
(iii) No evidence of the correct use of permutations was evident (BO, B0).
(iv) No evidence of the correct use of permutations or a correct approach was seen (B0, B0).

Marks awarded = (a) (i) 1/1, (a) (ii) 0/2, (a) (iii) 0 /3
(b) (i) The candidate considered the number of ways 8 people could be chosen from 14 which was an
incorrect approach (B0, BO).

(i) The correct combinations were found, but the candidate chose to add them together rather than
multiply them together (B0, BO).

Marks awarded = (b) (i) 0/2, (b) (ii) 0/2

Total marks awarded = 1 out of 10
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Question 6

Mark scheme

6 (i 10In4 or 13.9 or better B1
(i) [E =J 22 or__ 4 Ml attempt to differentiate and equate
dt £ +4 to zero
Bl 2—1 or equivalent seen
i+ 4
When E =0, 201 =4 DM1 | attempt to solve thez'r% =0, must
dt 1 +4 dr
be a 2 or 3 term quadratic equation
leading to +* -5t +4=0 with real roots
t=11=4 Al for both
20t
If (v=) 200
G i) 2
2 dx
( a =) 20(t + 4) — 20 (2’ ) M1 attempt to differentiate their E
(7 + 4)2
Al | 2002 +4)
Al | 20t (21)
2 2 2
20(4—!2) or 80 — 207 or 4 —+¢* or equivalent Al 20(4~f ]or 80 20" or 41
expression involving — ¢*
L B1 t =2, dependent on obtaining first
When acceleration is 0, ¢ = 2 only and second A marks
Alternative 1 for first 3 marks: dx
20f—4t2 —16 M1 attempt to differentiate their —
if(y=) 204 16
" +4
(+4) (20-81) (20147 16) (21) Al | for (12 +4)(20-8r)
(a=) (¢ +4) Al | for (20— 4% —16)(2t)
Alternative 2 for M1 mark:
-1
If (v=) 200(° +4) -4 “
s Y N 0 M1 attempt to differentiate their —
(a :)201(—2t(t +4) )+2o(z +4) dr
Alternative 3 for the first 3 marks
If (v=) (200 - 47 ~16)(r* +4)" &
_ _ M1 attempt to differentiate their —
(a=)(200 - 47 —16)[— 2 +4) 2]+(20-sz)(z2 +4)' P ar
2 2 Al | for 2¢ (200 — 46 ~15)
Numerator =—2¢(20f - 4¢* =16) +(20-8¢) (£ +4) \
AL | for (20-8¢)(i* +4)
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Paper 1
Example candidate response — high

6 A particle moves in a straight line such that its displacement, x m, from a fixed point O after ¢ s, is
given by x = 10In( +4) — 41.

(i) Find the initial displacement of the particle from O. [1]

_Xibidl displacement . is db Eme b=O:

1= |0 ln(()nif‘l)"‘l@)

= 10 In (%) _
= 4732 ~|43.dm

(ii) Find the values of # when the particle is instantaneously at.rest. [4]

at T I

Vv = a&olo-‘f(l:"”)
—— {:.?-1—‘{

patbideds vest =7 v= O -
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Paper 1
Example candidate response — high, continued

(iii) Find the value of f when the acceleration of the particle is zero. [5]
y = a0t -42-16
L 2+Y

dy *“é'-ll:"-raob—ls)(ab) + (HW)(QO-BI:)
ra (o> )z
= g ayob> 33t (30t -8k>+80-2at)
L (c2r)* —
« = +3L% pyot*+zab 4 12k =+ 30 +3at
- T H° -

It

d

a= O:.

2k3— T2+ 16t +30 = D

[Jc,,—o‘E'T_‘T b =4.8, ovkd -—-0%5?)

Examiner comment — high

(i) A clear and correct response was given (B1).

(i) The candidate realised that differentiation was needed to obtain the velocity. This was done correctly
for both terms, and the result equated to zero (B1, M1). The resulting equation was then solved
correctly (M1, A1).

(iii) The candidate correctly attempted to differentiate the velocity expression to obtain an expression for
the acceleration. The initial expression obtained was correct and marked using Alternative 1 (M1,
A1, A1). However an error in the simplification of this expression meant that an incorrect cubic
equation was subsequently obtained and hence incorrect solutions (AQ, BO).

Marks awarded = (i) 1/1, (ii) 4/4, (iii) 3/5

Total marks awarded = 8 out of 10
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Paper 1
Example candidate response — middle

6 A particle moves in a straight line such that its displacement, x m, from a fixed point O after ¢ s, is
given by x = 101n(r® + 4) —4¢.

(iy Find the initial displacement of the particle from O. m
\S'_.\_....._-/
fzo
MEL0Ln (O t+4)~ 4 ()
W= (0 lnlq)
w=13.86m
(i) Find the vg_ll_lis__ of ¢ when the particle is ill§tantancously at rest. [4]
o _ S R
0-{6 (&-¢q) -
€-9) -1 (¢~ )= g

nz= 0 (n U:Zﬁ‘ 4) - '-,if Cf-cf) ('f"/):d’

&'—é . ’C ’ YZf-—q# '6:5{5)-6:<5

62-% -

20€=4¢% Jg-

4¢*- 20 € #ig o

féz_;f T4 <o
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Paper 1

Example candidate response — middle, continued
@ind the value of f when the acceleration of the particle is zero. [51

acceler bow —"-g%/ =4 $0-20£%= 4 (49, 144 Séa)
v__t evar) o \ Do g Lt
o()hhm 4¢9 +3?.é +20¢* +64 80 =

= 20t(-
o Cl(ﬁq) (.26))4—({ ,La,) (2_0) ~4 |4t 52

N}«

~lé=0

t% 0.3
2=%0.543

% ogé;g'JJ

Examiner comment — middle

(i) A clear and correct response was given (B1).

(i) The candidate realised that differentiation was needed to obtain the velocity. This was done correctly
for both terms, and the result equated to zero (B1, M1). The resulting equation was then solved
correctly (M1, A1).

(iii) An attempt to differentiate the expression obtained for the velocity was made. The candidate did not
use a correct method of differentiation. An attempt at a quotient or equivalent product was necessary
(MO, A0, AQ, A0, B0). There were no marks available in this question for the solution of a quadratic
equation.

Marks awarded = (i) 1/1, (ii) 4/4, (iii) 0 /5

Total marks awarded = 5 out of 10
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Paper 1

34

Example candidate response — low

6 A particle moves in a straight line such that its displacement, x m, from a fixed point O after ¢ s, is
given by x = 10In(# + 4) - 4¢.

(i) Find the initial displacement of the particle from O. (1]
. %
=10 Lo +4) -Y¢o)
Xz [O]n Cq) -0
in= ’3 86 =
m ~> intkal s 7 /%e,‘]l.
(i) Find the values of £ when the particle is instantaneously at rest. [4]
de= 10/n (FEEY) - 44
q+
(% - &4 s0
($14) ~qt (v H/c
10 =4 etz i
-t - i€
. . G
Wz yeri 1t | €5 45
=z
¢ i:fj‘
7.
+= %225
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Paper 1

Example candidate response — low, continued

(iii) Find the value of 7 when the acceleration of the particle is zero. [51
2 F
6’( AJC = ) © —
_T J—
2 2 -2l -2
A X JO L) s o (4%44)
Bt
A

z z = L
(t 9" —
-lo=0

[e2])

Examiner comment — low

(i) A clear and correct response was given (B1).

(i) The candidate realised that differentiation was needed to obtain the velocity. However the logarithm
term was differentiated incorrectly, there was a missing term in the numerator of the fraction given by
the candidate (The denominator was correct) (M1, B0). The resulting quadratic equation obtained
when the candidate had equated their expression to zero did not have any real roots, so no credit
was available (M0, AO).

(iii) Again, an attempt at differentiation of the velocity expression was made. The candidate did not
differentiate their fraction correctly using the chain rule, so no marks were available in this part
(M0, AQ, A0, A0, BO).

Marks awarded = (i) 1/1, (ii) 1/4, (iii) 0/5

Total marks awarded = 2 out of 10
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Paper 1

36

Question 7

Mark scheme

11 11

7 (@) DA=3a-b Bl mark final answer, allow
unsimplified
(i) DB=Ta-b BI mark final answer, allow
unsimplified
(iii) AX =4 (4a + b) Bl mark final answer, allow
unsimplified
(iv) DX =3a—b+4(4a+b) M1 | their (i) + their (iii) or equivalent
valid method or 3a — b + their (iii)
Al Allow unsimplified
v) 3a—b+A(4a+b)=u(7a—b) M1 | equating their (iv) and u x their (ii)
Equate like vectors: 3+41=Tu DM1 | for an attempt to equate like vectors
—1+Ad=-pu and attempt to solve 2 linear
4 ; equations for A and u
leadsto A=—, pu=— Al,Al1 | Al for each
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Paper 1
Example candidate response — high

7

4a

AC> ALY 4
3 b\”}'\"

v

In the diagram AB = 4a, BC = b and DC = 7a. The lines AC and DB intersect at the point X. Find, in
terms of a and b,

@) DA, [
A

v a= Ay B0

= Ja-bka-b = 25-b

e | WL

Given that AX = AAC . find, in terms of a, b and 4,

(i) AX, (1]

« A (yory)

2 4o+ AL

(iv) DX. 2]
—,

- 6:2 r AX

r;q*‘b r woA xAb
(%X-LH\)q b~ \>

>
z
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Paper 1

Example candidate response — high, continued
Given that DX = ;135,

(v) find the value of A and of . [4]
DY = M (a-%)
o (% ruA) Fu(A-D) = (TM)A - o ()

Zrul =TM D
vz M 56
G-  2+ur-71) O 2= A-|
79*“X=*r)\ -7 = a3

i = A~

A= 10
3

Examiner comment — high
(i) A correct vector was obtained using correct reasoning (B1).
(i) A correct vector was obtained using correct reasoning (B1).
(iii) A correct vector was obtained using the given information correctly (B1).

(iv) The candidate made use of the previous parts of the question as well as the given information,
to obtain a correct vector (M1, A1).

(v) The candidate realised that use of parts (ii) and (iv) and equating the results appropriately
yielded a vector equation (M1). An attempt to equate like vectors was made, but the omission of

a negative sign meant that the candidate was unable to gain accuracy marks from the solution of
their simultaneous equations (M1, A0, AO0).

Marks awarded = (i) 11, (ii) 1/1, (iii) 1 /1, (iv) 2/2, (v) 2/4

Total marks awarded = 7 out of 9
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Paper 1
Example candidate response — middle

7

In the diagram AB =4a, BC =band DC = 7a. The lines AC and DB intersect at the point X. Find, in
terms of a and b,

() DA, 1]
DA = Ya -ua -b
= e =-v
(i) DB. [
N\a —-b

Given that AX = AAC, find, in terms of a,band 4.

(i) X, A s M SUa . M
= x (uq *\'b) = Ua 4
= AUua + Ab

(iv) DX.

2]
1"""(“&%—!3 - Aa +z\b3

Ll

Ta - Yg = +2Ma = AXb

v B ek & R TN
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Paper 1
Example candidate response — middle, continued
Given that DX = uDB,
(v) find the value of A and of 4. [4]
20 -0 & Xua ~Xxb = yla - ub

La - 4+ ) (‘ua. —b) & M‘(.‘\a—b)

Ala -0) = Qi (la-b) -2axb

Ae A (tanb) SBarb ()

- bo(watn)

2 a -b +(-q‘la-b\-—-?.q+b = -\.)\(']c:-b)
— e - -

(hen- ‘03(3‘"“9) v (e “p ) =ed s
wan =

\26* = Yab =380 4+ b* -2a4b F(ula-b) = ule-b)

uwen - b
12en” =1a% =3a th o p* 4 Mﬁ&-b} - Mﬁa-b)(ua-@
ggmw'f},«‘é*%‘m v 5> =

A - 4 (1e-0)

%ﬁ&—m-qﬁ\\ow’z
a1,

530t L uglua + uk

1 -\eb

b

% - 26t T -{)\('qa+ )

"'(-\-{D\b - ’(.\

~Qen t b
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Paper 1
Examiner comment — middle
(i) A correct vector was obtained using correct reasoning (B1).
(ii) A correct vector was obtained using correct reasoning (B1).
(iii) A correct vector was obtained using the given information correctly (B1).

(iv) The candidate did not make full use of parts (i) and (iii) as intended. An omission of a number
and sign errors meant that an incorrect method was assumed (MO, AO).

(v) The candidate realised that use of parts (ii) and (iv), even though an incorrect (iv) had been
obtained, and equating the results appropriately yielded a vector equation (M1). No attempt to
equate like vectors appeared in the subsequent working (M0, A0, AO).

Marks awarded = (i) 1/1, (ii) 1/1, (iii) 1/1, (iv) 0/2, (v) 1/4

Total marks awarded = 4 out of 9
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Paper 1
Example candidate response — low

7

In the diagram I_é_f 4a._§a‘ =band DC = 7a. The lines AC and DB intersect at the point X. Find, in

terms of aand b,

o Bi _Ta+b-Y4O

PP,F:_;—[Q*\O ‘:—'\16\'{"3‘(

DA :(——_‘Q-\-b)*-l’(a
i) DB. WJO'
_(1atb)
|\ 10=b ]

Given that AX = AAC, find, in terms of a, b and A
.—__-H

rY |
¥+

—A-C—* (i) AX,

(- b) +4 (Tah)

e\ b+10\>\— X b
Anali=AYo+\an
(ivy DX.

= (" \la+b)+ (,\\+b)+7(l>">\b)
o +b -t = Ta N =75

— o <« DhE~A) -——,OJ\‘)\b
-\a+2ab —\\"-f(“*b)
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Paper 1

Example candidate response — low, continued

Given that DX = uﬁi’;",

(v) find the value of A and of . [4]
g 4b—0 —x(axb)
e ——

— 10 — b
Examiner comment — low

(i) Incorrect directions and reasoning meant that an incorrect vector was obtained (B0).

(ii) A correct vector was written down, as there was only one mark available, no extra working
needed to be seen in this case (B1).

(iii) No correct work or reasoning was seen, the expression also contained a scalar quantity, so the
result given was not a vector (B0).

(iv) An attempt to use the results obtained in parts (i) and (iii) was made and the method was given
credit even though the answer to part (iii) was not a vector quantity (M1, A0).

(v) It was felt that this response did not merit a mark as a correct vector equation was never written
down and no attempt to equate like vectors was made (M0, MO, AO, A0).

Marks awarded = (i) 0/1, (ii) 1/1, (iii) 01, (iv) 1/2, (v) 0/4

Total marks awarded = 2 out of 9
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Paper 1

44

Question 8

Mark scheme

8

(@

(ii)

(iii)

(iv)

5¢™ —%e’y‘ (+¢)

(5&2" ;e'z"] (Se'”‘ ;ejkj— —60

or
ﬂe” —He’“ =—60
2 2

or equivalent
leadingto 11e** —1le* +120=0

11y* +120y -11=0
(1y-1)(y+11)=0

leading to
1. 1 1 1
k=—In—, In—, —-Iny11 ,——Inll
2 11 N 2

Bl, Bl

M1

Al

Bl

DBI

M1

DMI1
Al

B1 for each term, allow
unsimplified

use of limits provided integration
has taken place. Signs must be
correct if brackets are not included.
allow any correct form

correct expression from (ii) either
simplified or unsimplified equated
to— 60, must be first line seen.

must be convinced as AG

attempt to obtain a quadratic
equation in y or e** and solve to
get y or ¢** (only need positive
solution)

attempt to deal with e to get k =.
any of given answers only.
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Paper 1

Example candidate response — high

8 () Find [(106%+e™)dx. 2]

('l()e."“-&e"?”) Se -W_f_:i_ |

==
(Goech) )13 )
é?meﬁ”/ o

(i) Hence find J. k(lOc +e"2)dx in terms of the constant £. 2]

Y o l' —_ fh ~
afﬂzci)‘_h e ? ) _ ( 5‘ezc &) B
A = & -.EE: &
2

2]
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Paper 1

Example candidate response — high, continued

(iv) Using a substitution of y = e¢* or otherwise, find the value of k in the form alnb, where
a and b are constants. [3]
2k e
Il e “‘__H_ 2o = o f =2 +i2l-0.09
"L 22

”c}’ e -1l 20z —l2o~122 = -1

7 22

Lk

Hy™ -f'fz-% I =

~bt 1y, L bty P
2a
fe=
- e ~SCny C-17) Ing~tt = 24
¥ _—__‘-'—
2C(1) 2= -y
A o
~120 t [ty g
“4v00 4 & Y "
: : Ing= et
E E. k-‘-‘- O . Og /+“"9
- 2ot Jiagsr g
— R 2
Examiner comment — high
(i) Correct integration of both terms was done, omission of an arbitrary constant was condoned
(B1, B1).
(i) A correct substitution of the given limits was made into the response from part (i). The candidate

did go on to simplify this correctly but this was not essential for this part (M1, A1).

(iii) With the simplification done in part (ii), the candidate did not have much work to do in order to
gain full marks for showing the expected response (B1, DB1).

(iv) A correct quadratic equation in terms of y was obtained together with a valid attempt to solve this
quadratic equation (M1). The candidate was unable to deal correctly with the exponential term
obtained when attempting to solve for x (DMO, AQ).

Marks awarded = (i) 2/2, (ii) 2/2, (iii) 2/2, (iv) 1/3

Total marks awarded = 7 out of 9

46 Cambridge O Level Additional Mathematics 4037



Paper 1

Example candidate response — middle

8 () Find [(106>+¢™)dx. 2]
, ety e
2 ~%
2 et . ™
o
(ii) Hence find J’Z(lOez‘ + ¢ 2)dx in terms of the constant k. [2]

3 e
E Ce?n _ e~
= ki

0 b
R R

- 2-
. lpe™ sef { e ®e e
2 2
(iii) Given that ﬂ(lﬁez" +¢ ) dx =—60, show that 11e%* — 11e™* + 120 = 0. 2]
= “2\
O e - o ke LD
& e —
- J
AL -
” e ) S

e o\ _ 2 (60)

o™ - W2 +\20 =0
IR\ VO XVVRIN
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Paper 1

Example candidate response — middle, continued

(iv) Using a substitution of y = e* or otherwise, find the value of k in the form aln b, where
a and b are constants. [3]

ity

Hy +V207 l\:a

\\\jz- r\20y "~ =0
WYz +120y - Y =1t =0
Wy Y+ 1) -1y ¥1)=0

L%+H)CW%-\)

\
] o
e | e o L
e = | I
o 24‘“ —
2. oY \”0>!-\'\¢\0— e = L"eﬁ‘)
G = U/\L,_\\T)
- ! = 2o
O = L ) by = 1Y | L ,\Z_-LV\C 3
v \
Examiner comment — middle
(i) Correct integration of both terms was done, omission of an arbitrary constant was condoned (B1,
B1).
(ii) An incorrect sign obtained when substituting in the given limits implied an incorrect method (MO,
A0).

(iii) As there was incorrect result from part (ii), the candidate was unable to obtain the given result
using correct working. Incorrect manipulation of the signs of terms lead to a result which
appeared to be correct but had not been obtained from completely correct work (B0, DBO).

(iv) The candidate used the given result from part (iii), obtaining a correct quadratic equation and its
solution. The candidate was able to deal with the exponential term and provide a completely
correct solution (M1, DM1, A1).

Marks awarded = (i) 2/2, (ii) 0/2, (iii) 0/2, (iv) 3/3

Total marks awarded = 5 out of 9
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Paper 1

Example candidate response — low

8 (i) Find f (106 + e ™) dx. 2]

e% - 10- e” 4 e

20l T
201, ('é_“'*"')}-éw)(e" ). o (-21) '(em’y) +( elwa)(:zml)
Exr ¥ U-2%) (ZD (20

<0~

/A4 .
ok . -
(i) Hence find I k(l Oe_z‘ + e'z‘)dx in terrs of the constant %.

_lo =30l (ezul) . e!-zlc_ (2k+) |
X)) (20 ‘

A . 2h -2l
> ALe® - 1eTH 60
(iii) Given'that J‘_’;(lOe.z" + e‘i")dx =;60, show that 1162 — 11e™ % + 120 = 0. [2]

iieﬂb _ ”_e"'?-_-’c_,-_éo.__-_ 560

[Tase*— g4 1200 /
Y |
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Paper 1

Example candidate response — low, continued

(iv) Using a substitution of y = e or otherwise, find the value of k in the form alnb, where
aand b are constﬁ. 20e W v [3]
- 2.
e — e +120=0 R

_ T
ljg:-—ez 2l = M(_ﬁ“)‘
+R0=0 | K%.‘.‘f‘.;(jl
;130 = O lbta}'{ﬂ"ao

i e
it
o)
£
L R
1 o
=3
S
o

————
28
0 o’Q ‘] ",50 | [ 1.307
H + || =
: ‘ - |
"J - = [ or 'j T
Examiner comment — low
(i) The candidate was unable to integrate terms involving the exponential function (B0, BO).
(i) An integration of the correct form had not been obtained in part (i) so the candidate was unable
to obtain marks for substitution into an expression that was not in the form ae® + be > (MO,
AQ).

(iii) As the working from the previous parts was incorrect, achieving the given result was not possible
(B0, DBO).

(iv) The candidate used the given result from part (iii), obtaining a correct quadratic equation and its
solution. The candidate was able to deal with the exponential term and provide a completely
correct solution for the positive root of the quadratic equation, but failed to discount the solution

from the negative root of the quadratic equation which gave an undefined result. This was
penalised by withholding the accuracy mark (M1, DM1, AQ).

Marks awarded = (i) 0/2, (ii) 0/2, (iii) 0/2, (iv) 2/3

Total marks awarded = 2 out of 3
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Question 9

Mark scheme

Paper 1

9 cl—y=4—63in2x
dx

T
When x=—, y=n
1 y

d . 1
R, R gradient of normal = —
dx 2

Normal equation y — 7= %[x - %}

When x =0, y:%:

When y=0,x= —74—1[

1 7n 7n  497°
Area= —x—x— =
2 4 B 64

MI1,Al | M1 for attempt to differentiate
Al for all correct

Bl for y

DMI1 for substitution of x = % into their

d
2 and use of 'mm, =-1',
dx

dependent on first M1

DMI1 | correct attempt to obtain the
equation of the normal, dependent
on previous DM mark

Al must be terms of

Al must be terms of

Blft | Follow through on their x and y
intercepts; must be exact values
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Paper 1

Example candidate response — high

A
e

9  Acurve has equation  y = 4x+ 3 cos 2x. The normal to the curve at the point where x = % meets
the x- and y-axes at the points 4 and B respectively. Find the exact area of the triangle 40B,
where O is the origin. [8]

L’% = U - 33-1\*\'2.%(_?*)

r
2 4 - L a2 Aé “
. - \
: ¥ - [‘)(,W\l(’él) -1/0[ T ,'II_H
wq\(a"“\f”rz L -2

A
e r=2 g Y FEY r2wl2f
4 (‘*) C’a)
l‘jv—f
epater § wovwal or, =0
boY- YoM Y= b)) +Zioy 2(s)
YIS Gy
\j—h 2-1'L1‘> \37,3
= A K +%K N '
\j ) ’§+ @—Cbll}
§> FrLR pa Y Aok L by
A = .
ST B mlisai’b-\mz
Dzz.;:‘rlr - 2_";7\_
~AxN =N ‘
3 2. A"(»—lx " 2 5-25 squmy
n =2 ’—7‘:‘_—;(' % *-) (& 32}

Total marks awarded = 6 out of 8
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Paper 1

Examiner comment — high

A correct strategy was used by the candidate. The given function was differentiated correctly (M1, A1). The
gradient of the normal at the given point was calculated correctly, together with the value of y at the given
point (DM1, B1). A correct equation of the normal to the curve at the given point was subsequently obtained
(DM1). As the question asked for the exact value of the area of the triangle AOB, it was expected that
candidates find the exact coordinates of the point A and the point B. The candidate was able to do this for
the point A (A1). However the candidate did not substitute the value of x = 0 into the normal equation but
erroneously used the curve equation, thus not being able to obtain the correct coordinates for the point B
(A0). As the candidate had not found the correct intercept (the normal with the y-axis, not the curve with the
y-axis) the follow through mark for finding the area of the triangle AOB using the candidate’s values was not

available (A0).
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Paper 1

Example candidate response — middle

9  Acurve has equation

y = 4x + 3 cos 2x. The normal to the curve at the point where x = E meets

the x- and y-axes at the pomts)i and B respectively. Find the exact area of the triangle A0B;

where O is the origin.

No‘mm l }.S

ye b +30s2x A e
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Total marks awarded = 5 out of 8
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Paper 1

Examiner comment — middle

A correct strategy was used throughout by the candidate. The given function was differentiated correctly
(M1, A1). The gradient of the normal at the given point was calculated correctly, together with the value of y
at the given point (DM1, B1). A correct equation of the normal to the curve at the given point was
subsequently obtained (DM1). When the candidate simplified the equation of the normal an error was made
which resulted in the incorrect (but exact) coordinates for the points A and B (A0, A0). A correct method of
calculating the area of the triangle was used, but the candidate did not give an exact answer and so was

unable to gain the last follow through mark (B0).
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Paper 1

Example candidate response — low

9 Acurve has equation  y = 4x + 3 cos2x. The normal to the curve at the point where x = % meets
the x- and y-axes at the points 4 and B respectively. Find the exact area of the triangle AOB,
where O is the origin. (8]

Nowmal +o He arve poinks » TR

E 'i(-:’{)r 5 cos 2(3)

y= 31
' i normal c=t A + C
Equationof normal : 4 =
e N €
[

pot A7 (134, o)
poink B~ (033'3q)

OA = 13-‘1
0B - 3.4

ADB= qo°
N 3.3Yx13 Y
> Preaof A PoB= Ly
~ ey e’

Total marks awarded = 1 out of 8
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Paper 1

Examiner comment — low

No attempt to use differentiation was evident anywhere. This meant that the candidate was unable to obtain
any method marks as they were all dependent on the candidate using differentiation (M0, A0, DMO, DMO).
The candidate did find the value of the y-coordinate at the given point (B1). As no exact values were used
the final follow through mark was unavailable even though the candidate had attempted to use the
coordinates of the intercepts on the axes of their incorrect normal equation (A0, AO, BO).
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Paper 1

Question 10

Mark scheme

58

10 (a)

(b)

(c)

cos’3x = 1 ,  cosdx= (i)L
2 2

3x =45°135°,225°,315°
x=15°45°75°105°

3(cot2y+])+5c0ty—5:0
Leading to
3cot’ y+5coty—2=0 or
2tan’ y—5tany —3=0
(3coty —1)(cot y +2)=0 or
(tany —3)(2tan y +1)=0

tany =3 tan *l
y=2 y 5
v=71.6°251.6° 153.4°,333.4°
. ( TE} 1
sin| z+— |=—
3 2
T 7w St 13nm
Z+—=—,—,—
3 6 6 6
n lln
Z=—,—
2 6
(allow1.57, 5.76)

Ml

AlAl

M1

M1

M1

AlAl

M1

Al

M1

Al

complete correct method, dealing
with sec and 3, correctly
Al for each correct pair

use of a correct identity to get an
equation in terms of one trig ratio
only

to obtain either a

for coty =
tany

quadratic equation in tan y or
solutions in terms of tan y;allow
where appropriate

for solution of a quadratic equation
in terms of either tany or coty

Al for each correct “pair’

completely correct method of
solution

one correct solution in range

correct attempt to obtain a second
solution within the range

second correct solution (and no
other)

Cambridge O Level Additional Mathematics 4037




Paper 1

Example candidate response — high

10 (a) Solve 2cos3x=sec3x for 0° <x< 120° [3]
9*“’32% Sec 3 % ) . y
= cos " V2 < 22<£3b
= % e33% o ) ( &>E ‘7
e el (T |
—le33 4 = 3"“3*:’12— m
o2 3 o= | = B .
Y g 37 45 2= W5, 43e0-4S
3F% Xews3n = L 3¢ = use, 25
rs = - 2
a~
6"33% = .L
2 Ab/ b §
17]’5%5 ‘J%:——o}"_z'.‘__
v 1
tod o = (2
(b) Solve 3cos?a'ézy+5coty—5=0 for 0° < y < 360°. [5]

Emwectid 3 4oty ¥ Sy ~5=0

34tk Sy S s
Y =_F1-5657, ‘QS\-SGS

3oty + Sk~ =0 - -
%e.-:\‘:"s *63"'5';“’\\3—1-10 :Q’/ Lb::— FVE67, AT\ L l

Zeolr‘a (‘_Oat\a-\-’a\.)—- {\(oo\\b-\-',lﬁm (v] ‘:a\n\ﬁ* —

- P &0 2.
Ciu:’c\j I VN ( l\-\s-\-—'}n) Lan OL?%: g A
37 =7 - T
L L = \-qr\ li-)

'%’ibzﬁ =5 ’%'1 o= RE-5(ST
< A;/ V’&d?wm}‘\'v\%bon\_“. L((Yj o = ?\Gg

J (Tony=3 , tooy=—Lo Y= 1906 2L-56S°, 3L6% RL.ses*

h . 2 = 159435 ° 3332 L42c°
ﬂ = v ° ]

o= 1. Y65 > Y= L53-U°, 237\

Lany =13 .
v L—m?x,s (‘"“" €=l g A I, ’-'»Sl-é';?)zzﬂ
s '(3) [ = s

Question 10(c) is printed on the next page.
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Paper 1

Example candidate response — high, continued

(¢) Solve 2sin

=) A8ing = |

z+%]:l for 0<z< 2r radians.

[4]
O £z £2K

Sinz= 1 R Lzr® £
) 3 3 _*x
LW ¥ TN
AT gia 2 \2’ <.
T| 2
of = Rwa -\ b
(%)
L= K red.
6
2+ R - K_ —
R St 3
E = ™ - . e
ra y R R, 12 R
¢ 3 ¢ s " Te 3
Z= — R I
[4 % ’ ¢
&= W v
Yol
Examiner comment — high
(a) A completely correct method dealing with sec 3x correctly was used by the candidate. However the

candidate did not give all the possible solutions, omitting to consider the solutions from the negative

root of the equation obtained (M1, A1, AO).

Marks awarded = (a) 2/3

(b) Use of the correct trigonometric identity together with a correct solution of the resulting quadratic
equation in cot y and the correct method of dealing with cot y gained the candidate all the available
method marks (M1, M1, M1). All the possible solutions to the correct level of accuracy were then

given (A1, A1).

Marks awarded = (b) 5/5

(c) A clearly well thought out approach, showing all the relevant steps and correct work concerning the
necessary range of values for zin radians, gained the candidate full marks (M1, A1, M1, A1).

Marks awarded = (c) 4/4

Total marks awarded = 11 out of 12
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Example candidate response — middle

10 (a) Solve 2cos3x =sec3x for 0% <x < [20°.

2SN .

Paper 1

3]

@ 2y 2| = 43 af’
o l > 1y 'ws}\\
)
COLTA = @ o6V aoggﬂ-=,§ Ji

ol = UFS oL = (\'S
%‘1?‘ Ll'§ }%L‘) ,bt-o') /‘c J I [l—S %'}L l%‘; ?—-').'5
Wil il o~ = kg™ 1S”

YC“‘_LS—/_T@'S/_W e 15'}0‘-‘3')}1'3')!05' ;

(b) Solve 3 coseczy +5coty—5=0 for 0° < y < 360°.

C.—:M?—L)

G ey =
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Paper 1

Example candidate response — middle, continued

(c) Solve 2sin[z +-’35]=1 for 0<z< 2z radians. [4]
v (2_‘\- A N .L
o AN
% %
w= Lz i =

a Lo e
X gty LAB

Examiner comment — middle

(a) A completely correct method dealing with sec 3x correctly was used by the candidate. The candidate
considered both the positive and negative roots of the resulting equation and as a result gave all the
possible solutions (M1, Al, A1).

Marks awarded = (a) 3/3

(b) The candidate attempted to express all the equation in terms of sin y and cos y. Although this is an
approach which is possible, with a lot of extra work involved to gain the final solutions, the candidate

was unable to progress very far and as a result was unable to obtain any of the available marks (MO,
MO, MO, A0, AO). It had been intended that candidates make use of the trigonometric identity

cosec?y =cot?y +1.

Marks awarded = (b) 0/5

(c) A clearly well thought out approach, showing all the relevant steps and correct work concerning the
necessary range of values for zin radians, gained the candidate full marks (M1, A1, M1, A1).

Marks awarded = (c) 4/4

Total marks awarded = 7 out of 12
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Example candidate response — low

10 (a) Solve 2cos3x=sec3x for 0° <x<120° o
> cos T Lo 0 < < 120°
2 0SB X OSIHH | 0TS s <260

(b) Solve 3cosec?y+Scoty—5=0 for 0° <y X 360°. [5]

5i > coE™Y +5 coby ~5=©

3 Col;23+5'cobﬂ -2=0

Cenb un=
COE‘j‘-‘*“L‘ ort CD';’)
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Paper 1

Example candidate response — low, continued

(¢) Solve 2sm[z+§]=1 for 0<z<2r radians. [4]

+ 2 st -1
Z st 2 2 )

2. 8tz + 5,73-41

2 Sl 2 = —8.75%
sz =-0.365
51.'4"("'5“7

Z: T e

Ci = 7"2/:6{

2= 20.9°,153.6°

Examiner comment — low

(a) The candidate initially dealt with sec 3x correctly. When attempting to simplify the equation prior to
solving it, the candidate added the cosine terms rather than multiplying them. This was considered
an incorrect method (MO, AO, AQ).

Marks awarded = (a) 0/3

(b) Use of the correct trigonometric identity together with a correct solution of the resulting quadratic
equation in cot y and the correct method of dealing with cot y gained the candidate all the available

method marks (M1, M1, M1). Only the solutions for cot y :% were given correctly, with no real

attempt at the solutions of cot y = -2 within the required range being attempted (M1, M1, M1, A1,
A0).

Marks awarded = (b) 4/5
(c) A completely incorrect method of dealing with the compound angle meant that the candidate was
unable to gain any marks for this part (M0, MO, A0, AO0).

Marks awarded = (c) 0/4

Total marks awarded = 4 out of 12
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