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Key to mark scheme and abbreviations used in marking

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

VorftorF  follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CSO correct solution only RA required accuracy
AWFW anything which falls within FW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivalent FB formulae book
A2,1 2 or 1 (or 0) accuracy marks NOS not on scheme
—x EE deduct x marks for each error G graph
NMS no method shown c candidate
PI possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method 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. 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.

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, unless it 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 marks to be awarded.
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MFP3
Q Solution Marks | Total Comments
1@ | 13.1) = y3) +0.1432 +2+1 MIAI
= 2+0.1x+/12 =2.3464(10..)
=2.3464 Al 3 Condone > 4dp if correct
(b) | ¥(3.2) = ¥(3) +2(0.1)[f(3.1, ¥(3.1))] M1
=24 2(0.1)[ (3.1 +2.3464+1) | AI1F ft on candidate’s answer to (a)
e =2+0.2%3.599499.. = 2.719(89..)
=2.720 Al 3 CAO Must be 2.720
Total 6
2 IF is eI ~tanx dx Ml Award even if negative sign missing

= gln(cosx) (+c) Al OE Condone missing ¢
= (k) cos x AlF ft earlier sign error

dy .
COSX———ytan xcosx=2sin xcos x

dx
a(ycosx)z 2sin x cos x Mi LHS as %(yX IF) PI
yCOSx:J. 2sin x cos xdx dx AIF ft on c’s IF provided no exp or logs
ycosx= J sin2x dx ml Double angle or substitution OE for

integrating 2sinxcosx
ycosx——Ecos x(+¢) Al ACF
- 1
__5+ ¢ ml Boundary condition used to find ¢
5
c==
oS ——10052 + >
yEOSE= 2 * 2 Al 9 ACF eg ycosx—2+sin” x
Apply ISW after ACF
Total 9
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MFP3 (cont)

Q Solution Marks | Total Comments
3(a) | Centre of circle is M(3, 4) Bl PI
A(6, 8) Bl 2
(b)() | k=04=10 Bl
v 4
tang=""=2 Bl 2 |SC*r=10andtan 6="> »=Bl only
4 6
(b)(ii) | ¥* +)* —6x— 8y +25=25 Bl If polar form before expansion award the

B1 for correct expansions of both
(rcos(9—m)2 and(rsint?—n)2 where
(m,n)=(3,4)or(m,n)=(4,3)

¥ —6rcos @ —8rsin 8 =0 MIM1 1st M1 for use of any one of
X +y'=r, x=rcos @, y=rsin
2nd M1 for use of these to convert the
form x°+y° +ax+by=0 correctly to the
form 7* +arcos@+brsin@=0

{r=0, origin} Circle: r = 6¢cos@ + 8siné Al 4 NMS Mark as 4 or 0

ALTn

Circle has eqn = OA4 cos(ax— 8) (M2)

7= Q0Acosa cos@ +OAsinc sin@ (ml) OE

Circle: r = 6cos@ + 8siné (A1)

Total 8
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MFP3 (cont)

Q Solution Marks | Total Comments
4 1 4
— dx=Inx—In(4x+1){+c
3-15) (sx+0)frdd | ot
I lim J‘a 1 4 dx 1 d b (OE) d Iim
= — oo replace a an
a—o 1 \x 4x+1 Ml P Y a—
lim a
= [lnx—ln(4x+1)]l
a—>oo
lim a 1 ( a j
= In —In— Ina—In(4a+1)=In
4500 { [4a+1] 5} ml (4a+1)=In| 2755
and previous M1 scored
i
= In ;1 —lnl a 1
a—> h In =In and
i ml (4a+1j (4+1J
a
previous M1m1 scored
1 1 5
= I —to=ln> Al 5 | Cso
Total 5
5(a) | —ksinx+2kcosx+5ksinx=8sinx+4cosx Ml Differentiation and subst. into DE
Al
k=2 Al 3
(b) | Auxleqn m*+2m+5=0
—2++4-20
m :f Ml Formula or completing sq. PI
m=-1+2i Al
CF: { y.}=e*(Asin2x+Bcos2x) Al1F ft provided m is not real
GS {y} = e " (4sin2x+Bcos2x)+ ksinx B1F ft on CF + PI; must have 2 arb consts
Whenx=0,y=1=B=1 BIF
% =—¢ " (4sin2x+ Bcos2x)
+e " (24cos2x—2Bsin2x)+ k cos x Ml Product rule
dy
When x =0, a=4:4=—B+2A+k Al PI
= A:i
2
(3. .
y=¢e€ ESIH2X+COSZX +2sinx Al 8 CSO
Total 11
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MFP3 (cont)

Q Solution Marks | Total Comments
6(a)() !
f(x)=(9+tanx)
1
so f'(x)= l(9+taln x) ?sec? x Ml Chain rule
2 Al
1 _3
f"(x)= ——(9+tanx) ?sect x
4 ! M1 Product rule, OE
1 _1
+§(9+tanx) ? (2sec” xtanx) Al 4 | ACE
(a)(ii) | f(0)=3 Bl
1
£(0) = l(9) 1
2 s 6 Ml Both attempted and at least one correct ft
£7(0) = _1(9)_ o L onc’s f’(x) and f ”(x)
4 108
f(x) = f(0)+x f'(0)+ %xz £"(0)
1 2
(9+tanx)’ ~34 XX Al 3 CSO AG
6 216
®) XX
f(x)-3_ 6 216~ M1 . :
sin3x e (3x)° Using series expns.
X RETRE
1 x
6 216 ml Dividing numerator and denominator by x
R to get constant term in each
lim | f(x)-3 ] _ 1
x—0 | sin3x 18 Al 3
Total 10
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MFP3 (cont)
Q Solution Marks | Total Comments
7(a) A% 1
Area=lj (1+6e nj de M1 Useof—J',f2 deo
2 2
1 2n _e _20 _e :
= EJ.O (14'126 T+36e T ] de B1 Correct expansion of (1+6e “]
B1 Correct limits
1 e _267]2n
= E{H—l?.n e "—18ne } ml Correct integration of at least two of the
0 _e _20
threeterms 1, pe ®, ge
=m (16 —6e2—9¢™) Al 5 ACF
(b) B1 Going the correct way round the pole
01
B1 Increasing in distance from the pole
End-points (1,0) and (¢’, 2m) B2,1,0 4 Correct end-points
B1 for each pair or for 1 and e shown on
graph in correct positions
] ¢ _8 6
e"=1+6e " M1 Elimination of ror @ [r=1+ —]
r
A L4 _e
em | —em—6=0 ml Forming quadratic in €™ orin e ©
orin r. [P—r—6=0]
2 8
(e" —3}[6" +2]=0 ml OE
4 4
e">0 so e"=3 El Rejection of negative ‘solution’ PI
[r=3]
Polar coordinates of P are (3, 7 In 3) Al 5
Total 14
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MFP3 (cont)

Q Solution Marks | Total Comments
8(a)@ 1
@0 | & _,, B1 Plorfor &=L
dt dx 2
dx dy dy
dr dx  dr M1 OE Chain rule %— or% =...
T N e Al 3 | AG
dx d dx df
(a)(ii) d( dyj d (dyj dt d(dyj dt d
df Y| dfdr)_drdidy —(f(r))—— L (£(1) OF
A\ dy) deldr)  dxde\dr Mi
eg —(g(x A d X
g dt(g( ) P dx(g( )
dy -ldy 14
2\/;§+x ZE:Z? M1 Product rule OF
d’y Tdy d’y
4t\/;§+2tx 2327
d’y dy_ &%
=4 @"‘25_ a2 Al 3 AG Completion
b 2
(b) 4xjx—);+2(l+2\/;)d—y—3y=0
d’
(4x—2+ )+2(2f 2)-3v=0
d’y . dy M1 Use of either (a)(i) or (a)(ii)
o T2y eo Al 2 | AG Completion
© | d°y _dy
——+2—=-3y=0 (*
PEAEFTE G
Auxl. Eqn. m*+2m—3=0
(m+3)(m—1) =0 M1 PI
m=-—3and 1 Al PI
GS of (*) {y} = Ae™' + Be' M1 Ae > + Be* scores MO here
= y=dAe 4Bt Al 4
Total 12
TOTAL 75






