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Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation meeting attended by all examiners and is the scheme
which was used by them in this examination. The standardisation meeting ensures that the
mark scheme covers the candidates’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for the standardisation
meeting each examiner analyses a number of candidates’ scripts: alternative answers not
already covered by the mark scheme are discussed at the meeting and legislated for. If, after
this meeting, examiners encounter unusual answers which have not been discussed at the
meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of candidates’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year's document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.

Further copies of this Mark Scheme are available to download from the AQA Website: www.aqa.org.uk

Copyright © 2008 AQA and its licensors. All rights reserved.
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Key to mark scheme and abbreviations used in marking

M
m or dM
A
B
E

Jorftor F

CAO
CSO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—X EE
NMS
Pl

SCA

mark is for method

mark is dependent on one or more M marks and is for method
mark is dependent on M or m marks and is for accuracy

mark isindependent of M or m marks and is for method and accuracy

mark isfor explanation

follow through from previous

incorrect result

correct answer only

correct solution only
anything which falls within
anything which roundsto
any correct form

answer given

specia case

or equivalent

2 or 1 (or 0) accuracy marks
deduct x marks for each error
no method shown

possibly implied

substantially correct approach

No Method Shown

Where the question specifically requires a particular method to be used, we must usualy see evidence of use of this
method for any marks to be awarded. However, there are situations in some units where part marks would be appropriate,
particularly when similar techniques are involved. Your Principal Examiner will alert you to these and details will be

provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the correct answer can
be obtained by using an incorrect method, we must award full marks. However, the obvious penalty to candidates
showing no working is that incorrect answers, however close, earn no marks.

MC
MR

ISW
FIW
BOD
WR
FB
NOS

dp

mis-copy

mis-read

required accuracy
further work

ignore subsegquent work
from incorrect work
given benefit of doubt
work replaced by candidate
formulae book

not on scheme

graph

candidate

significant figure(s)
decimal place(s)

Where a question asks the candidate to state or write down aresult, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably alow the solution of the question directly, the correct
answer without working earns full marks, unless it is given to less than the degree of accuracy accepted in the mark

scheme, when it gains no marks.

Otherwise we requir e evidence of a correct method for any marksto be awarded.
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MFP3
Q Solution Marks | Total Comments
1(a) | y(2.1) =y(2) + 0.1[2° — 17 M1A1
=1+0.1x3=1.3 Al 3
(b) | y(2.2) = y(2) + 2(0.1)[f(2.1, y(2.2))] M1
....=1+2(0.1)[2.1% - 1.37 A1, Ft on cand’ s answer to (a)
... = 140.2x2.72 = 1.544 Al 3 CAO
Total 6
2(a) 1 1
Area= EJ‘(1+tan¢9)2 de M1 Use of Ejrzde
.= %J.(H 2tan 6 + tan® 6) d6 Bl Correct expansion of (1+tand)?
_1 2 2 2
—Ej(sec 0+ 2tan6) do M1 1+ tan? 6 = sec? 0 used
1 3 .
= E[tan¢9+ 2In(secd)] 3 AL/ Integrating psec®@ correctly
0 B1/ Integrating gtané correctly
_1 J3 _3 . .
_E[( 3+2|n2)—0]-7+ln2 Al 6 | Completion. AG CSO be convinced
(b) 1 A0 = n
OP=1, OQ=1+ tang B1 Both needed. Accept 2.73 for OQ
Shaded area =
‘answer ()" — %OPXOQXSH’][%) M1
3 J3
=5t In2—7(1+ V3) Al 3 | ACF. Condone0.376... if exact ‘value
N 3 for area of triangle seen
= —+In2——
4 4
Total 9
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MFP3 (cont
Q Solution Marks | Total Comments
3(a) (m+ 2)2 -1 M1 Completing sq or formula
m=-2%i Al
CFis e?*(Acosx+Bsinx) M1 If misrea give MO
{or e*A cos(x + B) _ AlS Ft on wrong a’s and b’ s but roots must be
but not A% + Bey complex
Pl try y=p =5p=5 Plisy=1 Bl
GS y=e?(Acosx + Bsinx) +1 B1/ 6 | Their CF + their Pl with two arbitrary
constants.
(b) | x=0, y=2=A=1 B1/ Provided previous B1/" awarded
y'(X)= — 2e *(Acosx+Bsinx) + M1 Product rule used
+ € 2(—Asinx+Bcosx) A1,
y(0)=3=3=-2A+tB=B=5 AlS 4 Ft on oneslip
y = e ?(cosx + 5sinx) +1
Total 10
4(a) | Theinterval of integration isinfinite E1l 1 OE
(b) 1 1
J' xe ¥dx = —=xe > — J ——e¥dx M1 Reasonable attempt at parts
3 3 Al
=—Zxe¥-Ze¥{+q} A1, 3 Condone absence of +c
(©) = a
= J. xe ¥ gx= M J.xe‘:‘”‘ dx
1 1
lim _3a _3a 4 _5 . L -
{-=ag™-=€7} - |——e M1 F(a) — F(1) with an indication of limit
a— 3 9 ‘ ;
a—ow
lim a3 =0 M1 For statement with limit/limiting process
a— oo shown
_4.s
1=3° Al 3
Total 7
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MFP3 (cont
Q Solution Marks | Total Comments
5 '[4X dx
IFis g X'+ M1
_ eZIn(x2+l) Al
_ _In(x+1), 2 2 pin(x*+1)
= ¢ :(x +1) INNS Fton e
d 2 2\ o2 L 2 M1 LHS as d/dx(yxcand's IF) Pl and also
&(y(x +1) )_X(X +1) RHS of form kx(>?+1)°
AL,
y(x* +1)° =J. X(x? +1)2 dx
2 n2_Lli2 )3 . I .
yO& +1)? ==(x* +1) +c M1 Use of sitable substitution to find RHS
6 Al or reaching k(>x*+1)° OE
Condone missing ¢
yO)=1=> c=§ ml
1, 1 5
Y—g(x + )+6(x2+1)2 Al 9 | Accept other forms of f(X)
x2 2xt X
—+—+—+1
eg 6 4 2
y= >
(x2 +1)
Total 9
6(3) | r225n@cosH =8 M1 sSin26 =2sin@cosé used
X=rcosf y=rsnéd M1 Either one stated or used
4 . 8
=4 =— Either OE =—
Xy y " Al 3 egy ox
®|
ﬁ B1 1
(€) | r=2sech is x=2 B1
Subx=2inxy=4 =2y=4 M1
In cartesian, A(2, 2)
_Y_ T
>tnfd=-=1= =—
X 4 M1 Used either tan 6 = Lorr = (%% + y?
—r=x*+y?> =8 X
9:% r=4/8 Al 4 r must be given in surd form
Altn2: Eliminating r to reach egn. in cos@ Altn3: rsin @ =2 (B1)
. m Solvingrcosg =2 andrsin 6 =2
and sing only (M1) 9—2 (A2) simultaneously (M1)
. tan @ =1 or r’=2%+2* (M1)
Substitution r=2$zec(—j (m1) -
4 ‘922 =48 (A1) need both
r=+/8 (Al) OE surd
Total 8
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MFP3 (cont
Q Solution Marks | Total Comments
7(a)(i) s 8 3 M1 Use of expansion of In(1+x)
In(L+2x) = 2x—2x X Al 2 | Simplified ‘numerators'.
(i —1 < X< 1 Bl 1
2 2
b)(i .
(b)) y=Incosx = y'(X) = i(—smx) M1
COSX
y' (9 =— sec’x Al ACF
y"" (X) = — 2secX (sec x tan X) M1 Chainrule OE
{y" (x) = —2tan x( sec’X)} AlS 4 Ft adip...accept unsimplified
(ii) | y""(9=—2[sec(sec’) +
tanx(2secx (secx tanx))] M1 Product rule OE
Al ACF
y""(0)= —2[(1)*+0] = -2 AL, 3 Ftadip
(iii) 2 4
Incos x:0+0+x7(—1) +0+%(—2) M1
X x |
~ 512 Al 2 CSO throughout part (b). AG
(©) i i
[ xIn(1+2x
Limit = lim #
— 0] x* ~Incosx |
x(2x— 22 + ) |
_ lim
T x>0 2 X Xt M1 Using earlier expansions
2 12
o lim  2x2-0(x3) The notation o(x") can be replaced by a
Limit = X—0 15 + o(x) term of the form kx"
_lim 2-o(x) _ 4
~ x-015+007) 3 M1 Need to see stage, division by X?

Al 3
Total 15
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MFP3 (cont
Q Solution Marks | Total Comments
8(@)(1) | dx _ ¢ ,_
¢ =3 B1
xﬂ = dy dt M1 Chainrule
dx dt dx
= dy 1. Al 3 Completion. AG
dt » dt ompl etion.
(i) | d?y d( dy)
—_— = —| X— |=
dt?  dtl dx
dxdy d(dy
Tt ax Nar\dx M1 Product rule
dy dxddy
L= X——| —
dt dt dx(dxj M1
_dy o d’y o
. _E+x Bl Al 3 Condone leaving in this form
2 2
LSy dy & AG
dx>  dt?
(b)
Zdz 6xdy+6y 0
dx dx
d? d
dz 7dy 6y=0 M1 Using resultsin (a) to reach DE of this
form
Auxl eqgn n*-7m+6=0
(m-6)(m—-1)=0 ml PI
m=1and 6 Al Pl
y=Ae® + Be' M1 Must be solving the ‘ correct’ DE.
(Give M1AO for y = Ae®™ + Be¥)
y=Ax® + Bx AlS 5 Ft aminor dip only if previous AO
and all three method marks gained
Total 11
TOTAL 75
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