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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 events which all examiners participate in and is the scheme which was used by them
in this examination. The standardisation process 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 standardisation each examiner analyses a number of candidates’
scripts: alternative answers not already covered by the mark scheme are discussed and legislated for.
If, after the standardisation process, examiners encounter unusual answers which have not been
raised 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 from: aga.org.uk
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Key to mark scheme abbreviations

M mark is for method

m or dM mark is dependent on one or more M marks and is for method
A mark is dependent on M or m marks and is for accuracy
B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

Jor ftor F follow through from previous incorrect result

CAO correct answer only

CsO correct solution only

AWFW anything which falls within

AWRT anything which rounds to

ACF any correct form

AG answer given

SC specia case

OE or equivalent

A21 2 or 1 (or 0) accuracy marks

—X EE deduct x marks for each error

NMS no method shown

Pl possibly implied

SCA substantially correct approach

c candidate

sf significant figure(s)

dp decimal place(s)

No M ethod Shown

Where the question specifically requires a particular method to be used, we must usually see evidence
of use of this method for any marks to be awarded.

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.

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

Where the permitted calculator has functions which reasonably allow the solution of the question
directly, the correct answer without working earns full marks, unlessit is given to less than the degree
of accuracy accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marksto be awar ded.
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MFP3
Q Solution Marks | Total Comments
1) k=01x(3+44) (=05) M1
k, =0.1f (3.1,4.5) M1
k, =0.1x(3.1+/45)=0522132... Al Pl accept 3dp or better
1
¥E.D =y@3) +J[k +k]
—4+05x 1.022132. . ml Dep on previous two Ms and
numerical valuesfor k's
y(3.1) =4.511 Al 5 Must be 4.511
Total 5
2(a) | pcosx—qgsinx+5psinx+5gcosx=13cosx M1 Differentiation and subst. into DE
p+59=13; 5p-qgq=0 ml Equating coeffs.
1 5
P=5 A4=5 Al 3 | OE Need both
(b) | Aux.egn. m+5=0 M1 Pl. Or solving y'(X)+5y=0 as far asy=
(Yor =) Ae™ Al OE
Naasx Lo 5 ¢'sCF + ¢'s Pl with exactly one
(Yos =)A€ +Esmx+zcosx B1F 3 arbitrary constant OE
Total 6
3(@) | r+rcosf=2 M1
r+x=2 B1 r cosé = x stated or used
r=2-x Al
X +y*=(2-x)° M1 r’=x*+y’ used
y? = 4—4x Al 5 Must be in the form y? = f(x) but accept
ACF for f(x).
(b) : : 3 3
Equation of line: rcosé?:zr:>x::1 M1 Use of T cosd = x
Al 4x=3 OE
2 3 . 3
y'=4-4 2 =1= y=+1; [Pts Z,il ] M1
Distance between pts (0.75, 1) and (0.75,-1) Al 4
is2
Altn:
. : 5 3 (M1 élimination of either r or 6)
At pts of intersection, r =2 and cos¢9=§OE (M1A1) (For A condone slight prem approx.)
Distance PQ = 2rsind (M1) Or use of cosine rule or Pythag.
— 5 5 4 _ 5
= xzxg = (A1) Must be from exact values.
Total 9
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M FP3(cont)
Q Solution Marks | Total Comments
4 _ ej_z o M1 Award even if negative sign missing
IFise *
= @20 (+0) = gn(0? (+0) Al OE Condone missing ¢
= (K)x 2 A1F Ft earlier sign error
X2 d_ 2x %y = 2xe**
dx

i(x‘2 )= 2x e
Y= M1 LHS as d/dx(yxIF) Pl

2\, _ 2X
Xy= J 2x e dx

_ J- X d(€)=x &~ _[ & dx Xi Integration by partsin correct dirn

—2\, 2X 1 2X
XTy=xe"——e" (+0) Al ACF
Whenx=2,y=¢€'s0
1, .. 1, ml Boundary condition used
2° =2¢€ S e to find c after integration.
c=—2¢

4
1 5
y=xe" - > x’e™ 2 x’e’ Al 9 Must be in the formy = f(x)
Total 9
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M FP3(cont
Q Solution Marks | Total Comments
5(@) | 12x+8-12x-3 _ 5
(Ax+D(Bx+2)  (4x+1)(3x+2) Bl 1 | Accept C=5
(b)
J.de=2j.( 4 - 3 de M1
(4x+1)(3x+2) 4x+1 3x+2
= 2[In(4x+1) - In(3x+2)] (+c) Al OE
| = fim J'a _ 10 dx M1 oo replaced by a and lim (OE)
asee J1 | (4x+1)(3x+2) ame
=2;:‘ [In(4a+1) - In(3a+2)] - (In5—In5)
1
lim da+1 lim 4+5 Limiting process shown.
=2 . In[3a+2) =2 . In 2 m1,ml Dependent on the previous M1IM 1
3+—
a
_y 4_I 16
- g =g Al 6 |CSO
Total 7
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M FP3(cont)
Q Solution Marks | Total Comments
. 2 1
6 | Area= %J' (25|n26\/cosé?) de M1 Use of Ejrzde
_1c3 .2
= E,[oz (4cost sin*20) de B1 r? = 4cos@sin®26 or better
B1 Correct limits
— 1 2 H} 3
= gfoz (16sin°0 cos'9) de M1 sn220=ksin?0cos? 8 (k>0)
=].O§ (8sin’0 (1-sin’6)) dsing mi Substitution or another valid method to
integrate sin®é@cos’ @
z
-3 -5 2 . . -2
_ [85"‘ 6 8sin 9} A1F Correct integration of p sin6 cos’d
3 5
0
- (ﬁ_ﬁj_o_ﬁ
3 5 15 Al 7 CSO AG
Alternativesfor thelast four marks
Area = : 9 40c0s8) do 2cos@sin’ 20 = Acos@ + 1 cos46 cosd
rea= JO (cosé — cos48cosh) (M2) (411 %0)
.[ (cos4gcos6) do m) Integration by Eartstwmeor use of
1 cos48cosf = —(cos56 + cos36)
=——(cos40sin@ — 4sin46cosb) AL _ 2
15 (A1F) Correct integration of pcos46 cos@
1. 1.
—sin5¢ +—-sin3¢
09 p| 5450+ sino |
1 16
Area=(1-0) + —[(1-0)-(0)]=—
(1-0) + £l(1-0)- (O] =" (Al) CSOlAGl .
{1-+2=2)
10 6 15
Total 7
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M FP3(cont
Q Solution Marks | Total Comments
7(a)(i Bl 1 Accept coeffs unsimplified, even 3!
@) cosx+sinx:1+x—%x2—%x3 forgp S tnsmpitt
ii Bl 1 Accept coeffs unsimplified
(i) In(1+3x)=3x—i(3x)2+l(3x)3:3x—gx2+9x3 ® P
2 3 2
(b)) mx 0y 2 tanx M1 Chainrule
y=€e, o =scxe Al ACF eg ysec’
d2y e - ml Product rule OE
O = 2sec” xtanx €™ +sec’ x € Al ACF
= sec® x €™ (2tan x + sec® X)
dy(2tanx+1+tan X)
d’y _ (1+tanx)2dy Al 5 | AG Completion; CSO any valid
dx? method.
(i) | &’y dy d’y
= 2(1+ tan x) sec’ x—+ 1+tanx
w4 JRX gt e M1
d’y
When x =0, K—Z(l)(l)(1)+(1)(1) 3 Al 2 CSO
(i) | yO) =1, y(O) =1, y"(O) =1 Y"'(O) =3
M1
y(x) =y(0) +xy'(0) + - x yO+ X °y"(0)
anx 1 1
€= 1hx+ X+ 2 Al 2 |cso AG
(© | lim [e™ —(cosx+sinx)
x—0 xIn(1+3x)
2 3 2 3
li Tex+ o+ X o xe X4 X
_ im 2 2 2 6
X—0 ( 9, ) M1 Using series expns.
X| 3X—=X"+...
2
, 2 4 Dividing numerator and
Cdim [ XFPX ] gim [ TEgXS denominator by X to get constant
X —0 3x2—gx3.. X —0 3 9x... ml terms. OE following adlip.
2
_1 Al 3
3
Total 14
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M FP3(cont)
Q Solution Marks | Total Comments
8(@) | dx dy _ d M1 Chainrule
t dx dt
e‘d—:ﬂ: xﬂzQ Al 2 CSO AG
dx dt X dt
b 2 2
O 3, dy, o) dy |y, oe 4[,8)- 4ty
dt\ dx dt dt dx\ dx dt dx\ dx/ dxdt
dxﬂxﬂ =ﬂ ml Product rule (dep on previous M
dtldx ¢ ) d? oduct rule (dep on previous M)
2 2
Ay, o dy Al OE
dx dx dt
2
xzd—2 dy+4y 2Inx  becomes
dx dx
2
d—zlf & —3xﬂ+4y: 2Inx
dt dx dx
2
ﬂ —4%+4y 2In€ (using (a) ml
d’y ,dy
=>— 4—=+4y=2t
a2 ot y Al 5 CSO AG
(c) | Auxl egn nP—4m+4=0 M1 PI
(m-27%=0, m=2 Al Pl
CF: (y. =) (At+B)é&* M1 Ft wrong value of m provided equal roots
and 2 arb. constantsin CF. Condone x for
t here
Pl Try (y.=) at+b M1 If extras, coeffs. must be shown to be 0.
1
—da+dat+ab=2AA=a=b= 5 Al Correct Pl. Condone x for t here
GS {y} = (At +B)e™ +0.5(t + 1) B1F 6 Ft on c’'sCF + PI, provided PI is non-zero
and CF has two arbitrary constants and
RHSisfn of t only
(d) | = y=(Alnx + B)x* +0.5(Inx + 1) M1
y=15when x=1 = B=1 AlF Ft one earlier dlip
y'(X)=(Alnx+B) 2x+Ax+05x * ml Product rule
y'(1)=05=>A=-2 AlF Ft one earlier slip
y:(1—2lnx)x2+%(lnx+1) Al 5 ACF
Total 18
TOTAL 75
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