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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
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particular examination paper.
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Key to mark scheme and abbreviations used in marking

M
m or dM
A
B
E

JorftorF

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 rounds to
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 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 aert 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 aresult, 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.

MC
MR

ISW
Fw
BOD
WR
FB
NOS

dp

mis-copy

mis-read

required accuracy
further work

ignore subsequent 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)

Otherwise we requir e evidence of a correct method for any marksto be awarded.
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Q Solution Marks | Total Comments
1(8) | y(1.1) = y(1) + 0.1[1+3+sin]] M1A1
= 1+0.1x4.84147.= 1.4841(47.)
=1.4841 to 4dp Al 3 Condone > 4dp
(b) | y(1.2) = y(1) + 2(0.1){ f[1.1, y(L.1)]} M1
oo =1+ 2(0.1){1.1+3+sin[1.4841(47..)]} | A1F Ft on cand' s answer to (a)
=2.019to 3dp Al 3 CAO Must be 2.019
Note: If using degrees max mark is
4/6 ie M1A1A0;M1A1FAQ
Total 6
2(a) | —4ksin2x+ksin2x =sin2x M1 Substituting into the differential equation
Al
1
k= _:_3 Al 3 Accept correct Pl
(b) | (Aux.egn nP+1=0) m==i B1 Pl
CF:. Acosx+ Bsinx M1 MO if misreal
AlF OE Ft onincorrect complex valuesfor m
For the A1F do not accept if left in the
form A€+ Be™
. 1.
(GS:y=) Acosx+Bsinx— 55' n2x B1F 4 | ¢'sCF+c'sPl but must have 2 constants
Total 7
3(a) | Theinterval of integration isinfinite El 1 OE
®)| . [ [t
j4xe “dx = —xe " — I— e dx M1 kxe™ — I ke **dx for non-zero k
Al
— _Xe—4x _Ee—4x{+c}
- 4 A1lF 3 Condone absence of +c
©| = lim 2
I= j 4xe™™ dx= J‘4xe‘4X dx
1 A= M1 F(a) — F(1) with an indication of limit
lim {_ae_4a_ée_4a}— _Ee“‘ ‘a— 0’
a— oo 4 4
lim ae™® =0 M1 For statement with limit/ limiting
a > oo process shown
1= et
=4° Al 3 |CsO
Total 7
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M FP3 (cont
Q Solution Marks | Total Comments
4
3
IFisexp (J; dx) M1 and with integration attempted
=™ Al Pl
=x Al
d 3
&[ =X (¢ +3)? M1 LHS. Useof ¢'sIF. Pl
Al
:>yx3-i(x4+3)g+A k(x“+3)g
10 ml
Al Condone missing ‘A’
1_ 1,40
= 5 10 (42 +A ml Use of boundary conditionsin attempt to
find constant after intgr. Dep on two M
marks, not dep on m
= A=-3 *)
1/, 5 Al 9 ACF. The Al can be awarded at line (*)
= yx= 1_O(X +3)2 -3 provided a correct earlier egniny, x and
‘A’ isseen immediately before boundary
conditions are substituted.
Total 9
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MFP3 (cont)
Q Solution Marks | Total Comments
5(a) (4x)2 (4x)4 M1 Clear attempt to replace x by 4xin
cosdx =1 +-— expansion of cos x...condone
4 missing brackets for the M mark
Al 2
< 1-8X° + 28
3
b)(i M1 Chainrule
O | dy_ 1 1
dx 2-e¢*
d2 2_ef=e*)=(-e* )= e M1 Quotient rule OE
y oekel-telel |
dx (2-e)
. —2€"
(2-ef

3 X R 9ax)_ [ 9ax _ax Y ax ml All necessary rules attempted
d 2/2(2 € ) ( 2e ) ( 264 )2(2 € )( € ) (dep on previous 2 M marks)
dx (2_ ex)

Al 6 ACF
(i) | y(0)=0; y'(0)=-1; y'(0)=—2; y"(0)=—6 M1 At least three attempted
2 3
X X

Ln(2—€)=y(0)+xy ’(0)+7y”(0)+€y’”(0)---

X=X Al 2 | CSO AG (Theprevious 7 marks
must have been awarded and no
double errors seen)

© {xln(Z— ex)}~ -x?=x =Xt
1-cos4x 8x2 — 32 4 M1 Using the expansions
o —x?—0(x%) The notation o(x") can be
Limit = X—0 8 —o(x") replaced by aterm of the form
kx"
lim  —1-o0(x)
T X550 8-0(x) mil Division by x* stage before
taking the limit
1
...... = —g Al 3 CSO
Total 13
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M FP3 (cont
Q Solution Marks | Total Comments
6(a)(i) | X*+y*=r% x=rcosf, y=rsiné B2,1,0 B1 for one stated or used

r? =2r(cos@—sing) M1
X2 + y2 — Z(X_ y) Al 4 ACF

() | (x-2+(y+17=2 M1
(<=1 + (y+1) ML
Centre (1, —1); radius2 A1F 3

(b)(i) 1
Area= —j(4+sim9)2d9 M1 Use of ljrzde.
2 2
1 2r
= Ej(l6+855n9+55n29)d9 B1 Correct expn of [4+sing]?
0 Bl Correct limits
2n
- .!; (8+4sing+0.25(1 - cos20)) do M1 Attempt to writesin? @ in terms of
cos 26
1 1. 2r

= |86 —4cos6 + 29 - gs' n2e 0 A1F Correct integration ft wrong coefficients
=16.57 Al 6 CSO

(ii) | For the curvesto intersect, the eqn
2(cosf@—sin@) =4+sin@ M1 Equating rs and simplifying to a suitable
must have a solution. form
2cosf—-3snf =4
Rcos(@ + o) = 4, M1 OE. Forming arelevant egn from which

valid explanation can be stated directly
2
where R=+/2° +3” and cosar = R Al OE. Correct relevant equation
4
cos(f + &) = —— > 1. Since must have
V13

—1< cosX <1 there are no solutions of
the equation 2(cosf —sing) =4+sin6 | g 4 | Accept other valid explanations.
so the two curves do not intersect.

(iii) | Required area=

answer (b)(i) — z(radiusof C,)* | M1
= 16.5n — 2n =14.5¢n AlF 2 Ft on (a)(ii) and (b)(i)
Total 19
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M FP3 (cont
Q Solution Marks | Total Comments
7)) | dx dy _ dy |
dt dx  dt M1 OE Chainrule
1, 5 dy_dy dy .5 dy
2 dx dt dx dt Al 2 CS0 AG.
(@(ii) | 42 1 1
Ay _ Al dtdfpzdy) |y —(f(t)) ——(f(t))
dx® dx dt )] dxdt dt
O.E. eg
d dx d
—(g(X) ) =——(9(X
dt(g( ) ) p OIX(g( )
2 1 142 2
d Z: 2t2 {th d 3/ dy} ml Product rule O.E. used dep on previous
dx dt dt M1 being awarded at some stage
d? d’y _dy
+2—
2 at? ot Al 3 CsSO AG.
(b) | ? 2
t2| 2t 9Y oY | grinyoz Y : &Y M1 Subst. using (3)(i), (a)(ii) into given DE to
e dt dt eiminate all x
3 5
+12t2y = 12t 2
3 42 3 3 5
a2 Y gee Wogprzy o1
dt adt
3
Divideby 4t? gives
d’y ,dy
4—+3y=3t
a2 a Y Al 2 |CSO AG.
(© - diy Y
Solvin +3y=3t (*
9 2 g T *)
Auxl. Eqn. mf—4m+3=0
(m-1)(m-3)=0 M1 Pl
m=21and3 Al
CF A€ +Be* M1 Condone x for t here; ft ¢’s 2 real values
for ‘'m’
ForPl try y=pt+q M1 OE
4
—-4p+3pt+3g=3t = p=1, ng Al
o " 3t 4 CF + Pl with 2 arb. constants and both CF
GSof (*)isy=Ae +Be” + t+§ B1F and PI functions of t only
GSof
2
xd—z’ —(8x* +1) & +12x%y =12x°
dx dx
2 2 Al 7
is y=Ae* +Be* +x2+g
Total 14
TOTAL 75
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