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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 special case

OE or equivalent

A2,1 2 or 1 (or 0) accuracy marks

—x EE deduct x marks for each error

NMS no method shown

PI possibly implied

SCA substantially correct approach

c candidate

sf significant figure(s)

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.

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
Uk =01x(3+44)  (=0.5) M1
k, =0.11(3.1,4.5) Ml
ky =0.1x(3.1+4/4.5) =0.522132... Al PT accept 3dp or better
1
y3.1)=y(3) +5[k1 +k, |
—4+405x1.022132.. . ml Dep on previous two Ms and
numerical values for £’s
y(3.1)=4.511 Al 5 Must be 4.511
Total 5
2(a) | pcosx—gsinx+5psinx+5gcosx=13cosx M1 Differentiation and subst. into DE
p+5¢=13; 5Sp—-g=0 ml Equating coeffs.
1 5
pP=5. 4=y Al 3 | OE Need both
(b) | Aux.eqn. m+5=0 M1 PI. Or solving y'(x)+5y=0 as far as y=
(yCF :)Ae_SX Al OE
P 5 ¢’s CF + ¢’s PI with exactly one
_ Sx - =
(gs =)de™ + 5 S * 5 O8Y BIF 3 arbitrary constant OE
Total 6
3(@) | r+rcosf=2 M1
r+x=2 B1 rcos@ = x stated or used
r=2-—x Al
¥ +y ' =2-x) Ml r*=x"+y" used
' =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?:szzz M1 Use of 7cos@ = x
Al 4x=3 OE
) 3 3
Yy =4-4 2 =1= y=4%1; [Pts Z,il ] Ml
Distance between pts (0.75, 1) and (0.75,—1) Al 4
is 2
Altn:
. . 5 3 (M1 elimination of either » or 6)
At pts of intersection, r = 2 and cosf= 3 OE | (M1A1) (For A condone slight prem approx.)
Distance PO = 2rsin@ M1) Or use of cosine rule or Pythag.
_5 5.4 )
- xzxg - (A1) Must be from exact values.
Total 9
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MFP3(cont)
Q Solution Marks | Total Comments
4 [-2 a Ml Award even if negative sign missing
I[Fis e’ ~
= 2 () = i) (re) Al OE Condone missing ¢
= (k)x * AlF Ft earlier sign error
x7 Y_ 2x7y =2xe™
dx

)= 2
AR A Ml LHS as d/dx(yxIF) PI
x’zyzvl. 2x e dx

_ J‘ x d(@)=xe* - _[ o2 dy Ml Integration by parts in correct dirn

Al
x—2 _xe2)c _162.1( (+ )
Y= > ¢ Al ACF

Whenx=2,y= e* s0
1, 4 1, ml Boundary condition used
Ze =2e _Ee te to find c after integration.
c=-2¢

4

3 2x 1 2 2x 5 2 4 .
y=xe ——xe"——x"e Al 9 Must be in the form y = f(x)

2 4
Total 9
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MFP3(cont)
Q Solution Marks | Total Comments
5(@) | 12x+8-12x-3 5
(4x+1)(Bx+2) (4x+1)(3x+2) Bl I | Accept C=5
(b)
ILC‘F%( 4 3 jdx M1
(4x+1D)(3Bx+2) 4x+1 3x+2
= 2[In(4x+1)—In(3x+2)] (+¢) Al OE
[= lim J‘ “ 10 dx Ml o replaced by a and fim (OE)
a—ee Y1 | (4x+1)(3x+2) a—e
) “j’ [In(4a +1)— In(3a + 2)] - (In5— In5)
a—>oo
1
lim 4a+1 lim 4+ ; Limiting process shown.
=2 dyo0 In 30+ =2 doo In ) ml,ml Dependent on the previous M1M1
3+—
a
4 16
=2Inz=ln-> Al 6 |cso
Total
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MFP3(cont)
Q Solution Marks | Total Comments
2 1
6 | Area= %J. (2sin2€\/cosé?) dé M1 Use of Ej.rz dé
12 .
B EIOZ (40050 sin 29) do Bl r* =4cos@sin’ 26 or better
B1 Correct limits
— 1 7 fa2 3
=2 (16sin°6 cos'0) do M1 sin”26 = ksin® Ocos’ 6 (k>0)
:I OE (SSin29 (I'Sinzg)) dsind ml Substitution or another valid method to
integrate sin” §cos’
z
. . 2
_ | 8sin’6 _8sin 6 AlF Correct integration of p sin’@cos’
3 5
0
_ (§_§j _o=16
3 3 15 Al 7 CSO AG
Alternatives for the last four marks
7 2cos@sin’ 20 = Acos @ + ficos46cos b
Area = IO (cos@—cos4fcosh) do (M1) (s %0)
,[ (cos4Bcos8) d@ ) Integration by E)arts twice or use of
1 cos48cos @ =—(cos56 + cos36)
=——(cos48sin @ —4sin46cos ) ALF 2
15 (ALF) Correct integration of pcos48cosé
1 1
e —sin 50 +—sin36
[eg p[l 0 p }]
1 16
1 1 16
l-——+—=—
{ 10 6 15 }
Total 7
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MFP3(cont
Q Solution Marks | Total Comments
7(a)(i) o 1, 1, B1 1 Accept coeffs unsimplified, even 3!
cosx+s1nx—1+x—5x —gx for 6.
(ii) In(1+3x) = 3x— l(3x)2 +l(3x)3 3 9 405 Bl 1 Accept coeffs unsimplified
2 3 2
(b)() Cae o W0 Ml Chain rule ,
YEe g e re Al ACF eg ysec’x
d*y ) e 4 ne ml Product rule OE
?:2%0 xtanx e +sec’ x e Al ACF
= sec’ x ™" (2tan x +sec’ x)
= d—y(2‘tanx+1+tan2 X)
Ty gt Al 5 | AG Completion; CSO any valid
2 dx method.
ii 3 2
@) 3x—i}=2(1+tanx)seczx%+(1+tanx)2 jx—); M1
d3
When x =0, Kf=2(1)(1)(1)+(1)(1):3 Al > |eso
(i) | »(0)=1; »'(0)=1; y"(0)=1; y"'(0)=3;
' 1 2 1 3 m Ml
y(x) = p(0) +xy'(0) + S*Y 0) + ETREAA
etanx~l+ +12+l3
STy Ty Al 2 | CSO AG
© | lim |e™ —(cosx+sinx)
x—0 xIn(1+3x)
X' X x X
. I+x+—+——-1-x+—+—
_ lim ) 2 6
=0 x(Sx _gxz N j M1 Using series expns.
, 2, Dividing numerator and
_ lim A gx + _ lim 1+ gx te denominator by x” to get constant
x50 3 —2x3 x50 ; 9 ml terms. OE following a slip.
27 2
_1 Al 3
3
Total 14
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MFP3(cont)
Q Solution Marks | Total Comments
8@ | dx dy dy M1 Chain rule
dt dx dt
etd_y:d—y: xd_y:Q Al 2 CSO AG
de dt de dt
b 2 2 2
dr\ dx dt dr dx\ dx dt de\ dx/ dxdt
de(dy dy)_d% .
Ul dr +x o ml Product rule (dep on previous M)
2 2
xzd—); + xd—y = d_g/ Al OE
dx de df
2
x’ d—);—3xd—y+4y =2Inx becomes
dx
2
d—g}*xd—y —3xd—y+4y =2Ilnx
dt dx dx
d’y  dy .
—— —4—+4y=2Ine" (using (a ml
o gty (using (a)
d’y _,dy
— 44— +4y=2¢ Al
ar a1 y 5 CSO AG
(c) | Auxleqn m’—4m+4=0 Ml PI
(m—2)Y=0, m=2 Al PI
CF: (y.=) (At+ B)e* Ml Ft wrong value of m provided equal roots
and 2 arb. constants in CF. Condone x for
t here
PI Try (y,=) at+b Ml If extras, coeffs. must be shown to be 0.
1
—4at+dat+4b=2t=a=b= 9 Al Correct PI. Condone x for ¢ here
GS {y} = (At +B)e* +0.5(t+ 1) B1F 6 Ft on c¢’s CF + PI, provided PI is non-zero
and CF has two arbitrary constants and
RHS is fn of # only
(d) | = y=(4lnx + B)x* +0.5(Inx + 1) Ml
y=1.5when x=1 = B=1 AlF Ft one earlier slip
y'(x)=AInx+B)2x+Ax+0.5x " ml Product rule
y'(1)=05=>4=- AlF Ft one earlier slip
y:(l—2lnx)x2+%(lnx+l) Al 5 ACF
Total 18
TOTAL 75






