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GCE Advanced/Advanced Subsidiary Level

MARK SCHEME for the May/June 2006 question paper

9709 MATHEMATICS
9709/03 Paper 3

Maximum raw mark 75

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.

The minimum marks in these components needed for various grades were previously published with
these mark schemes, but are now instead included in the Report on the Examination for this session.

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

CIE is publishing the mark schemes for the May/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.

A 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).

B 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.

The marks indicated in the scheme may not be subdivided. If there is genuine doubt
whether a candidate has earned a mark, allow the candidate the benefit of the
doubt. Unless otherwise indicated, marks once gained cannot subsequently be lost,
e.g. wrong working following a correct form of answer is ignored.

*  Wrong or missing units in an answer should not lead to the loss of a mark unless
the scheme specifically indicates otherwise.

For a numerical answer, allow the A or B mark if a value is obtained which is correct
to 3 s.f., or which would be correct to 3 s.f. if rounded (1 d.p. in the case of an
angle). As stated above, an A or B mark is not given if a correct numerical answer
arises fortuitously from incorrect working. For Mechanics questions, allow A or B
marks for correct answers which arise from taking g equal to 9.8 or 9.81 instead of

10.
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The following abbreviations may be used in a mark scheme or used on the scripts:

AEF

AG

BOD

CAO

CWO
ISW
MR

PA

SOS

SR

Penalties

MR -1

PA -1

Any Equivalent Form (of answer is equally acceptable)

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)

Correct Working Only - often written by a “fortuitous' answer
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)

Special Ruling (detailing the mark to be given for a specific wrong
solution, or a case where some standard marking practice is to be varied
in the light of a particular circumstance)

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. An MR-2 penalty may be applied in particular cases if agreed
at the coordination meeting.

This is deducted from A or B marks in the case of premature
approximation. The PA -1 penalty is usually discussed at the meeting.
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Page 1 Mark Scheme Syllabus Paper
GCE A/AS LEVEL — May/June 2006 9709 03
1 Use law for ihe bogsrichon of a product of queotient, o the legarithm of a poser Lod|
Oittaim In v = In 4 =yIn X, ar eguivaleni Al
Cibtain answer ¥ = %.mmmmt Al i
1 EITHER Stase or imply non-modular incquality (2x)° > (¥~ 10° . or corresponding equation Bl
Expand nnd make n resonable sohuticon sicmpl o & 2= of J=lerm quadraiic nal
Obeain crifical valee x = 1 Al
Stike mswer x> '_1|_1;I1|'_I|' Al
CH: State the relevant critical linear equation. ie vy =1 - ¥ Bl
Obnin critical value 5 = !1- Bl
State answer x> Bl
State o lmply by omissiom that no otles answer exiss Bl
IR CHaain the critical value x= -} T a graphical method, or by inspection, of by solving a
lisesur eiedquality B2
Shde answer x = J]- Hl
Siate or imply by omission that no other answer exiss Bl 4
3 Swmetha 2 -2:20020 or Y- 2an2s B
dd de
o G & M1
dr df d&
Obtain answer in oy correst fomm, ¢.5 et Al
24 Jeos 19
hdake relevant usc of sin 24 and cos 24 formulac bl
Cistain gven answer carrecily Al 5
| (i) Seate answer B = 25 BI
Use prig Tarmuda to find o Kl
(Hain ep= T3 74" Al 3
(i} Cam-mn:]uammnfm"i]ﬁ.f}j:u (= 53,1301 ,..%) Ml
Oibtain answer 126.5° Al
Carry out cormect method for secomd answer Ml
CObtain answer M06° and no others in the ange AlS |

[lgmore answers audside ihe given range. |
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Page 2 Mark Scheme Syllabus Paper
GCE A/AS LEVEL — May/June 2006 9709 03
d
£ (i) Saate or imply th = = kx - 25 Bl
Show that & = 01 and justify the preen slasement Bl 2
(i} Separate variables and atlempl indegration M1
Obgnin Inlx - X5 or asquivabent Al
Oibeain 0, 1r, or cquivalent Al
Evalusic a consianit or use limits 1 = @, x = 1000 with a solufion contaiming férms olisfx - 250) and b M1
Cbeain any carrcet farin of salution, e.g. Iafy - 2855 =015 + In 750 Al
Rearmange and abiain ¥ = 256003 Ec' I + i, or nqui'.ﬂ-.':m Al i
[ il Make recogmizable skelch of a relevant geaph, ¢ w= 200t & Bl
Sketch an appropriate second graph. &g v =1+e” coreecily and pastify the given siaiemend Bl 2
(i) Comsider spgnof Jeolr—l-e" @ x=05 andx = |, or equivalen bl
Complete the argument with approprinte calculations Al 2
(uli) Shos that the given equation is equavalent oy =mn"[l - = J L O WEE VTSR, Bl i
+a
{iv) Llse il iserative formiba correctly an boast amce Ml
Oftaan final ansvwer 0,61 Al
Shaw sulficient rlerations to justify is accomcy t 2d.p., ar show there is a sign change in the
inperval (a05_ Ha15) Al 3
Tl Shaw woand 4® in reladvely correct positions Bl
Sk @ + ™ In relacively cormect position el
State or imply that QACE Is a parallzlogram Bls
Siate or mmply that (4 CF has o pair of adjaceni aquald sides BlS 4
[The sinfement thad C24CR i 0 rhombus, or egquivalenl, earms B0 )
(i) ETHER: Multiply mumerator and denominsior of -"7 by 2+i M
]
Simplify pumerntar to 3 + 4 ar dzneminator io Als
Obtuin answer 34 341, or equivalent Al
i Citain two equstions in x amd v, and salve {of x or or ¥ b
Obeain x=Jory=4 ALY
Dibtain answer %+-}i AlS 3
(i) EFTHER: Sate or imply arg[i_J =g r M1
I
Justify the gren statement cormectly Al
. Use tun 24 formmka wilh tn A = } 2]
Justify the given stubement correctly Al 2

[The £, is om -2 + i as complex conjugaic. |
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Page 3 Mark Scheme Syllabus Paper
GCE A/AS LEVEL — May/June 2006 9709 03
# () Use producs mic Mi
I 1
. Ry
Oibtain dermvative in omy correst form e g -E-}—+ 1_.‘..'— i x Al
Equate derivative b0 #era and soedve for lax M1
Oibtain x =¢™* {uritjmr equivalkent Al 4
€
(i FTHER: Atempt integration by parts with u = Inx M
1] 1
(biain 4 ! ln:—!‘a}.'ri.%d.r-mequi'.‘al:m Al
I
R Alncmp inegration by pars with g = ¢ M1
L 1
Citain x7 (xn 1'-1j-j{r|:1:-rj|.T-|:Er Al
3 1
Obtain indefinite integral 417 Inx=3x7, or equivalent Al
Use v = | and ¥ = 4 ns limiis Ml
Obdain amswer 428 Al i
g i A Br=('
9 i} Stue or impdy partial fractions are of the fom—— ©+ Bl
- ]+_l;'1
Use amy rebevam methaod 10 obtain & consiant Ml
Obtain one of the values 4 = 2, H=2 =4 Al
Ublain g seoamd value al
Ciotanin the ghird valse Al 5
{ii) Usc cornect method 1o obtain the first two lerms of the expansion of (2-x) " or (1- : )
or(1+x7)"! M1
Cdtain aey correct pnsomplified expansion ol the partial fractions wp o il leoms L1|..r!'.
ef (2re 43004+ (= 1x* Jdeduct Al for each incorrect expansion) ALM+ ALS
Carry oul multiplication of expansion af {1+ 5% )™ by (2 + 4) o B
{H:-mimmautr5+%.r—‘d—"r:—ln=-x3 Al 5

-1
[Etinvaminl coefficients imvodving -1, 2.8 [ i ].irl:nmgjﬂ'lmnl:ﬁnrlb: M1 mark The 1. isend. 5 C.]

[1m the case of an anemp o expand 10(2- 217" (1+x%)7, give M1ALA1 for the oxpansions, M1 for
mrubtipdying cart fully, amd Al for the final answer |
[ Allow the use of Maclaurin, giving M1ALS for 00 =5 nndf'[ﬂ}=§, ALS far 0] == ]1:! . Al for

== 1.’ and Al for cbénining the cornscs final apswer (1. is en A, B if used) |
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Page 4 Mark Scheme Syllabus Paper

GCE A/AS LEVEL - May/June 2006 9709 03
I | [ 1 %
qi) Saaper=| 3 |+4 -1, or cquavabenl BI 1
) \-4)
-1+34% (3
i} Express 8% nwrmsaf 4, ep | 3-4 J— =1 | . or equivalent Bl
| S-4d ) |-4)
3
Eqquate its scalar product with | =1 | o zere and solve for 4 M1
| —4
Obtain 4= 2 Al
[ s
Obcaln OF =| 1 |, or equivalens Al
K= '.!'.l
Carry out method for calculsting BN Le. | 2§ + 25 +kl M1
Ciblain the given answer BN = 3 correctly Al b
(i) EfTHER Use scalar product 1o obtain a relevim equation in o, b and ¢, e g 3o —b—de = O ar

a+dh4c=0 M
Stale two carred eguakions in @, &, © Al
Splve simultaneons cquations 1o obtain one ratlo, e.g o b Ml
Obtatin e b o= T =11 : & or equivalent Al
Cistazn exquatian 7= — 11y + 8z = 0, or cquivalens Al

(A Substitute for A, B npnd A in eguatien of plane and s1ace 3 equatians ina, b, e, o Bl
Elintimale one unkmgwn, e.g. o, entirely and sbeabn 2 cqualsoes iz 3 unknoans S|
Sobve 1o chdnim ane Taito eg. a b ki
Obtpin g = b o= T2 <0 2 8, o equdvabent Al
Obtain eqquation Tx < 1Ly + 82 = [, of squivalent Al

0! Calculate vector product of two veotons paraliel to the plang, e 3 = j -~ dkjm(2i = 2] + k) M1
Obealn 2 correct companems of the produc) AlS
Obstabn correct preduct e g, 7i-11j = 8k | or equivalent Al
Substitule in Ty —1Ly + Bz = o and find o, or equivalent M1
Cibain equation s —[1y + K2 = 0, o0 equivalen Al

L Farm cornecaly 8 2-parameter equation for the plone L2
Obrtain equation i any corred forme g r= =i+ 3]+ 5k + 400 - - dk)y + o2+ Zj+ k) ALS
Stpte 5 equations in x. p, 2, A4 amd g Al
Eliminage 2 and u bl
Chitzxim equation Tx -1 Ly + %2 = 0, ar equivalem Al 5
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