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MARK SCHEME for the May/June 2006 question paper

4037 ADDITIONAL MATHEMATICS

4037/01 Paper1 maximum raw mark 80

This mark scheme is published as an aid to teachers and students, to indicate the requirements of the
examination. It shows the basis on which Examiners were initially instructed to award marks. It does
not indicate the details of the discussions that took place at an Examiners’ meeting before marking
began. Any substantial changes to the mark scheme that arose from these discussions will be
recorded in the published Report on the Examination.

All Examiners are instructed that alternative correct answers and unexpected approaches in
candidates’ scripts must be given marks that fairly reflect the relevant knowledge and skills
demonstrated.

Mark schemes must be read in conjunction with the question papers and the Report on the

Examination.

. CIE will not enter into discussion or correspondence in connection with these mark schemes.

CIE is publishing the mark schemes for the June 2006 question papers for most IGCSE and
GCE Advanced Level and Advanced Subsidiary Level syllabuses and some Ordinary Level
syllabuses.
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Mark Scheme Notes

Marks are of the following three types:

M

Method mark, awarded for a valid method applied to the problem. Method
marks are not lost for numerical errors, algebraic slips or errors in units.
However, it is not usually sufficient for a candidate just to indicate an intention
of using some method or just to quote a formula; the formula or idea must be
applied to the specific problem in hand, e.g. by substituting the relevant
quantities into the formula. Correct application of a formula without the
formula being quoted obviously earns the M mark and in some cases an M
mark can be implied from a correct answer.

Accuracy mark, awarded for a correct answer or intermediate step correctly
obtained. Accuracy marks cannot be given unless the associated method
mark is earned (or implied).

Accuracy mark for a correct result or statement independent of method marks.

* When a part of a question has two or more "method" steps, the M marks are
generally independent unless the scheme specifically says otherwise; and similarly
when there are several B marks allocated. The notation DM or DB (or dep*) is used
to indicate that a particular M or B mark is dependent on an earlier M or B
(asterisked) mark in the scheme. When two or more steps are run together by the
candidate, the earlier marks are implied and full credit is given.

«  The symbol ¥ implies that the A or B mark indicated is allowed for work correctly
following on from previously incorrect results. Otherwise, A or B marks are given for
correct work only. A and B marks are not given for fortuitously "correct" answers or
results obtained from incorrect working.

. Note:

B2 or A2 means that the candidate can earn 2 or 0.
B2, 1, 0 means that the candidate can earn anything from 0 to 2.
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The following abbreviations may be used in a mark scheme or used on the scripts:

AG

BOD

CAO

ISW
MR

PA

SOS

Penalties

MR -1

oW -1,2

PA -1

EX-1

Answer Given on the question paper (so extra checking is needed to
ensure that the detailed working leading to the result is valid)

Benefit of Doubt (allowed when the validity of a solution may not be
absolutely clear)

Correct Answer Only (emphasising that no "follow through" from a
previous error is allowed)

Ignore Subsequent Working
Misread

Premature Approximation (resulting in basically correct work that is
insufficiently accurate)

See Other Solution (the candidate makes a better attempt at the same
question)

A penalty of MR -1 is deducted from A or B marks when the data of a
question or part question are genuinely misread and the object and
difficulty of the question remain unaltered. In this case all A and B marks
then become "follow through V" marks. MR is not applied when the
candidate misreads his own figures — this is regarded as an error in
accuracy.

This is deducted from A or B marks when essential working is omitted.

This is deducted from A or B marks in the case of premature
approximation.

Occasionally used for persistent slackness — usually discussed at a
meeting.

Applied to A or B marks when extra solutions are offered to a particular
equation. Again, this is usually discussed at the meeting.
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4037

1 p=(s-1¥2x-3"

I
| B for 87237 M1 forx 2

differential of (2x—3)" = 8(2c-3) x 2 BI M1
— fx— 1 e(his dyfdx) + 1x1(2—3)" Mi Use of correct formula,
Ifc=2, dydx=17 Al . Correct only.
2 y+4x=23 and xy+r=20
— Ax'=r+Wubd y -22y+57=0 | Ml Complete elimination of £ or
— (53) and (1,19) | DM Al | Solo of quadratic by scheme
m=-4 Perpendicular= 4% Mi Llse of mymy =—1
Mid-peint = (3,11) By For his two points
—_— ‘}":,I"I"I*I -I.ill Eﬂ.
. [6]
3 (i) Resulint speed = (00022 =500 | BI Anywhere in the question
o Correct triangle - 500,150 45° inc | Bl Any wiangle with 457 included
5 between 150 and his resul tamt,
V=500 +150°-2.500.150cos45 | M1 [T al cosine rule
ik V=408
Al Co
408 150 [4]
( j;ﬁ‘ﬂ; M1 Uze of zine nile:
n=151°
Al Ca
wrong triangle — 500,150 45 not included [2]
Max BIBOMIMI 3/6
4 () fix)=p'
¥ — p—1=2 — p=] M1 Al | M for formimg equation, Co,
2]
(i) ¥ — =3 =+ x=In3 MI AIY | M for eqn + logs. Decimals ok
[2] | Needs
(i) A H2,10 | » comect shape,
= reflection iny=x or staled
= x=1.] and v=1 marked or
implied
121
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% a3 [0 =1yfo -1 (-4 -3
s BE=ly sy 30142 3 M1 Meeds two of the four elements
g cormect
Ei—lﬁ.-_‘ —3_—4 =3
12 5 12 4
P o= 2 =1 M1 Owerall method
g 1 Al (=) ]
1]

(i} #‘—% % [1‘5 ‘I} BIBI |Blfor's BI forall 4 clements ok
The order mizst be correct.
Q=BA"
I | | : S Co,
o3 )55 (5 5 fraw |
[4]
_ I
& 1) Rxl= I[H"'EHK-H""\'?I]{HI"HEI'.I Ml Realising link of roots & cubic
=(,. Ax-2r-2) (£ For -2¢~2
- x'-fir—4 Al Ca
(3]
(1) Suhstitute x=<3 Remander = § ML ATY | Muost put =3 into cubic — not for -3
2]
fifi) —x=—2 —p g =2
—z=]+y] —=x=—]—%3 Realising that —x cquates with each
x=1-43 —x=-1-143 MIAL |rost  or
[2] | for replacing x by —x and solving
{—x) —6{—x) 4 =—r' +&x - 4 has the the cubic
SEME TS
T vepleq+d
=] — a=2 M1 Ursing w=dv/dt
- lprqf;q Al Co
wy e & M1 AT | Integrating for 5 . co.
! : !gp.g F: !ﬁﬁ;* HHH AlY Putiing =2 inlo his s o form linear
eqn in p.g.
Sim equations — =3 and p=1% DMI Al | Seln of equations. Co,
(7
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l
% (i) J,.=1;::;: Usitg quoticat tult — MiI Correct guotient formula
_ Gosxoosx— (1 +sn x ) —sn &)
dytdx s 18 A2l | Everylhing ok,
Using e+5'=1 — E30E Ml | Usingc*+s™=]
| Allow even if w'v incorrest
. — dy/dx = : |
h=jis Alag | Answer given - beware foruitous
| 2 g [5] | answers
(i) [——dr =(= J%2
| |=sinz cosx M1 Recognition of nead to imtegrate and
A1 rsing) e IR W) (1] — dispe A
[—]l =.828- -4.828=4 | M| Correct use of limits
PRE: e Al Ca.
|5 [3]
9 (a) velog, =
“}J:jlh B!.
. &)
(i) fﬂsq[';] o, 16— log, + M Must be “log - log” — or log (4°=4")
5 Al Co
-2-u
L
(i) log, & gy :_IIII g;n'rmmngeﬂhuse from x 1o 4
131
h)  (logy ¥ +2log, y-B=0 B Correct quadratic in logsy
Solution of quadratic — Zand—4 | Ml Correct method for quadratic
Log y=2 = yv=9 Al Co
logiy=4 — y=118] Al o
[4]
10 fiz)=3cosdx— 1, I
{I) cosdx="% [ base angle = 70.53) Mi cosdx subject then = by 4
4%=T70.53 or 289 47 or 430 53 or 649 47
Al Ohne pair comect.
x=176° or 72.4° or 107.6%0r 162.4° ALY Other pair comect 1o first answers.
[3]
(i) amplitude =3 Bi Co
(it}  period =90 or 'en Bl Co
(iv)  masimum valoe = 3-]1 =32 | Bl Co
minimum value = -3-1=-4 | B1 Co
i 4]
h. ('\L r | Bl » I complete cycles
o o It Bl s Max “amp-1" Min “amp-1"
Bl &  Siars and finishes comectly
;l J [3]

© University of Cambridge International Examinations 2006




Page 4 Mark Scheme Syllabus Paper
GCE O Level — May/June 2006 4037 01
I1EITHER y=—"- —= sy—dy-a
E+h
x |[01]04| 102030
y (B0 160402619
xy |0B8124 40]/52]5.7
M Enows whai to do.
(1] sccurate graph A2, Accuracy — W within one small
[31 | square by eye.
i)  m=-54 =1/b b=08(01) m ::  Recognition of m = -1/b
C=ah=90 a=72(£11) ] H.&nngni:linnthﬂ% =C
(i) x=ay-b M1 Attempt 5t meking x subjecl
Gradient = a Alv Onhsa
Imtercept =-b Al O hs b,
Kl
11 OR
D
AT b o
(i) Sim eqgns with y=x and Sy=3x+30 Mi Uses s5m equations
- (15, 15) Al Co
Crradient of AR~ -3/2
Perpendicular = % Ml Uses mym; - even if ¥4 incormect
Egn of AD} y+3=35{x-6) MIAT | Uses y-k=mix-h) or y=mx+c
Put x=15 — y=3 D153} Al Ca.
' : 16]
[y AB=W6"+9") AD = 6+ MI ' One length cormect.
Therefore 1spsceles Al . Both comect
Either Area=!Sbh='011T4117=585 |MIAl | Comrect method.
4]
or MY of BD = (7 5.3)
Area = WBED MA = %V234958.5
=583
T L e
OF Matnx n[ﬁ 5 i hJ
L =V 45+36-90-18) =585

M1 for quadratic equation. Equation must be set to [ if using formula or factons

Formula
Must be comect

-~ lgnore arithmetic and algebraic slips.

Factors
Must sttempt to put quadratic into 2 factors
Each factor then equated 1o 0.
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