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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 O.
B2/1/0 means that the candidate can earn anything from O 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 \" 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 4 Mark Scheme Syllabus Paper
GCE A/AS LEVEL - OCT/NOV 2006 9709 03
| EITHER: State or imply non-modular ineguality —0.5 < 3" -8 < 0.5, or (3" -§)° <{0.5)°, or
corresponding pair of linear equations or quadralic equston 1
Use correct method for solving an cquation of tse form 37 = o, where a = 0 Mi
Obtain critical values 1.83 and 1,93, or exact equivalents Al
State correct answer 185 < x < .93 Al
i Lise correct method fior solviag an equation of the form 37 =, where a= 0 B
Cibgaim ome critical vialee, eg. 1 95, ar exacl eguivalent Al
Cibaain the olber critical valee 183, or exact equivalent Al
Suabe correct amswer 1,83 < x < |53 Al 4
[ D nest comdone = for <, Ak fina! answer given in the form 183 < x, (and) @ < 1.95.]
{Exact equivalems must be ia terms of In o logarithms to base [0,]
[5R: Sodutions given as logarithms o baze 3 can only cam M1 and B of the first scheme. ]
1 EITHER: Use tan 24 formula and obtain a horizontal equation in tan x Ml
Simplify the eguation o the form 3wun ty=1,0r eyuivalent Al
Cibtain answer W)° Al
Cibtain second answer 1507 and no others in the range Al
il Lise sin 24 and cos 24 formulae and obtain a horizontal equation in sin 5 of cos x M
Kimplify the equation io 4sin’ ¥ = 1, 4cos’ x = 3, or equivalent Al
Cibtaan answer M° Al
Obvain second answer 1507 and no odhers in the range Al 4
| lgrore answers outside the given mnge. |
[ Trean answers in radians a5 & MR and dedwat ane mark from the marks for the angles. |
Isethisds lesding to an equation in eos 3x or eos 2, of 1o the equality of two tangents
can alsn earn MOAL and then A1 4 A for 30° and ]jﬂ“ml}'.|
I5R: If the answer 30° ks found by inspection or from a graph, and is exactly verified, award B2,
If & second answer 1507 1% found and verifisd, and mo othiers stated, pward BX|
3 (i} State derivative isbe® —3¢™ Bl
EITHER: Equate derivative o aero and simplify to an equation of the form e =g nn*
Carry out megthod for calcullming x, where a > 0 M 1{idep™)
Oibiain answer T = E In 2, or equivakent (0,347, or 0346, or 0.35) Al
(AR Equate Lernss of the derivative and obilain o linear equation in ¥ by taking logs correctly  MI*
Solve the lscar equation for x 5 Ndep™ )
Obain answer 3= LIn 2, or equivalent (0.347, or 0.346, or 0.35) Al 4
(hiy Carry out a method for determining the nature of & stationary point W11
Show that the point i3 8 masdmon with o erfors see Al 2
4  Scparate variables correcily and sltempt v imegrale one side M
Obtain terms L indl + 37 ) and x, or equivalent Al + Al
Evaluate & constant or use limils x = 0, ¥ = 2 with a solution containing terms. & In(1+ 2yand x,
ar equivabent e ]|
Oiptain amy cormect form of solution, e.g. J:-I|Hr+_-|-: I=x+1ins Al
Rearrange and obtain v@ = 5e¢™" -1, ar exjuivalent Al 6
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Page 5 Mark Scheme Syllabus Paper
GCE A/AS LEVEL - OCT/NOV 2006 9709 03
5 il Simplify product and obtain (1 + 31— {1 — 1) E1]
Complete the proof of the given result with no erroes seen Bl 1
(i) Llse correct method o obtain the first two terms of the expansion of yl+x or ..;'1 — ¥ nAl
EITHER: Obtain any comect unsimplified expansion of the numerator of the RHS of the identity
up b the terms inx . Al
Ohbizin final answer with constant term L Al
Chibiain term 1!&‘.':: and no tenm in Al
(AR Cibtain any eomrect ursimplified expansion of the denominator of the LHS of the kdentity
up L thee berms inxs Al
CIbtaen Final answer swith constand term é Al
am ILmIJF.t:;md no Berm anox A1 4
[Symbolic binomial coelTicients are nol sufficient for the M1, Alkw two correct scparate
expansions o eam the first Al i the context is clear and appropriate. |
[Allow the use of Maclaurin, giving MIA1 for ) =5 and £'(0) = 0, A1 for £7(0) =1
and Al For eblzining the comect final answer. |
" 2. dw ¢ % 3 k
B () Suate 2397 d as derivative of 27, or equivalem 1]]
¥
' dw - .
Stale 3x -ir + 3y s derivative of Jxv. or cquivalent Bl
Salve for dv M1
dx
btakn prven answer cinrecthy Al 4
[The M1 is depensdent on at least ome of the B morks being obtained. |
iii) Saute or imply that the coordinates satisfy y—x= =0 Bi
Clbtain an equation in x (or in ¥) M
Solvie amd obtain x = 1 anly {or = | anly] Al
Substitule 1~ (or p=valee in v—x° = 0 or in the cquation of the curve he N
Ubtain y = 1 only forx =1 only) Al &

[SR: 1T B s carned and {1, 1) stabed fo be the only solution with mo oiher evidence, award B2 IF
the point is also shown 1o lie an tbe curve award a further B2, |

© UCLES 2006




Page 6 Mark Scheme Syllabus Paper
GCE A/AS LEVEL - OCT/NOV 2006 9709 03
T Iy ESTHER: Stabe or mmply general poinl of [ has coordinates (5, 1 =25, 1 + 5), of equivalem "l
Substitute i LHS of plane equation M
Verify that the cquation is satisfied Al
IR State or imiply the plane has equation . {i + 2§ + 3k} = 3, or equivalen Bl
Substitute for F i LHS and expand the sealar proluct hE 1|
Verify that the equation i3 satisfied Al
R Verify that a point of 1 lies on the plane Bl
Find a second paint on §and substitae its coordinates in the eguation of g M
Werlly second painl. e.z. (1, =1, 2} lies on the plane Al
R Verify that a point of § lies on the plane 1]
Form scalar product of & direction vector of § with a vector nonmal 1o p Mi
Werily scalar product is zero and { is parallel o p Al 3
(W) EFFHER: Lse scalar product of relevant vectors (o form on egquation in e, b, ¢, g a 2h4+po=0
ora+ 2h+3e=0 Mi*
State two porrect equations ina, b, ¢ Al
Solve simultanemes equations and find one ratio, e.g. a: b M 1{diep)®
Oibtaim erz bz =41 : =2, or equivalenl Al
Substitute correctly in4x =y 2= = o to find of 1
Cibtnin equation 4x + y — 22 = |, or eguivalent Al
R Afempl b calculate veclor procuct of relevant veclors, &g (i =2j + ki + Ej +3k) h2
Ohbtain 2 correct componems of the produs Al
DHotzin correct product, e -8 =2j + 4k Al
Subsatitute correctly in dx + p -2 = o o lind o M
(ibiain equaig 4 +y— o=, or equivalent Al
[SR: IF the outcome of the vector product Is the negative of the correct answer alloy the
final mark 1o be pvailable, i.c. MZADADMIA lis possible. |
AR Altempl o form 2-parameeler equation for the plane with relevant veciors % e
Stwie a correct equation. c.g. r= 20 +j + dh + Al 2§ = k) 4+ i = 25 + k) Al
w3 equalions inx, w5 A 0 Al
Eliminate A and n MI
(¥hain equstion dx 4 y =2z = 1, or equivalent Al ]
TR - : A H C
B (i} ENTHER: Siate orimply fix) = + + Bl
v+l x4+l (x4 I
Lise any relevaml method to obtain a constan M1
(¥otain one of the valuess 4 =2 B=-1.C=1 Al
(FaLain the remuining two values Al + M1
| A& correct salution starting with third term — or . jf s also possible, |
(x+1)°  ix+1)°
5 State or imply fix) = = + L B
25+1  [xe1y?
Lize any relevand method to obtaln a comstang M
Obilxin one of the vals A =2 1==], E=2 Al
Cvtin the remaining two values Al + Al 5
(i) Integrate and obtain terms £ 2 [n(2x + 1j— In(x + 13— . - or exjuivalen BlS + B, + B
o X+
Lise limits correctly, having integrated all the panial fractions Mi
C¥hiain gl\ cn answer lidlowing full and exact uuﬂ;ing Al g

[The f.£. ison A, 8, O ale.]
[SK: T &, O, or E are omitted, give BIMin part (i) ond B1SB S in par i) max 5010,
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9 iy EFTHER: Multiphy numerator and derominabor by 2 + 0, or equavalem M
‘_i.irnplil': mumierator fo 5 + 5 or denominalor b 5 Al
Obitain angwer 1+ 4 Al
(I Ciliain two equations in x and ¥, and solve for x or for y Ml
Ortain x = | Al
Citzin y = | Al
IR Lising cirmest prooeises express o bn polar form M
Obtain &=+ (cos 45° + i sin 437}, or equivalent Al
CHalain amswer 1+ | Al A
{if} State that the modulus is 2 ar 141 (L] P
State that the argament is 43% or { & lor D.TES) Y .
{imiy Show the p:linl. r|,11r|.':pe.:ntin]_1r'in a relatively cormect pm:il!iun Bis
Show a circle with centre &t the point representing w L1
Indicate ar imply the radivs is 1 Il 3
|™E: If the Argand disgram has unegual scales the locus is not circular in appearance, but an
ellipse with centre & and equal axes parallel 1o the axes of the diagram earns BLS. and B if
bath sermi-axes are indicated or implicd o be equal W 1, [n sech a siwation only award B1S°
for a cincle with centee & and a horizontal of vertical radius indicaved or implied o be 1.]
(iv) Carry oul complete stralegy Tor calculating mand = || for the locus %11
Obtain answer 2 —1 (o 0.414) AlS 2
[The 4, is on the valoe of W]
Iy (i) Lise product nele B
Olbtain correct derivative cos v — 2x sin 2y Al
Equate derivadive o zero andd obtain given answer eomectly A1 ]
(R} Us the iverative formula correctly al least once Kl
Olbtain final answer (.43 Al
Show sufficient iterations to ot least 3d.p. te justify its securacy o 2 dp., or show there is a sign
change in the interval (0,423, 0,435) Al 3
(i) Adtempt integration by pars and obitain £ brsln 2o+ J.l'!-:in Zxde, where k, /=1 1,0r2 L i
(Hlwin 7 ¥ 5in 2x J‘l; sin 2 iy Al
Obiain indefinite imegral - rsin 2x+ -+ oos 2x Al
Use limits x = b andx = _1;.!' having mbegrated twice M lidepy®
(hlain unw-l.'r';' T L , O eX0et equivalent Al 3
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