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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.
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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 isindependent of M or m marks and is for method and accuracy
E mark isfor 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 roundsto

ACF any correct form

AG answer given

SC specia 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

Pl 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 thismethod 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 werequire evidence of a correct method for any marksto be awar ded.
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MPC2
Q Solution Marks | Total Comments
1(a) | Arc=ré M1 arc =ré@ seen or used. Pl by correct 6
4=5¢9:¢9:ﬂ:0.8 Al 2 C =)£OE
5 5
1, 1, s
(b) | Areaof sector = Er 0 M1 Area:Er 6 seen or used within (b). P
I B 2 Ft on 12.5xc’s exact valuefor € in part (a)
= x5 x08=10 (cm’) ALF 2| provided 5< c'sarea< 20
Total 4
2@)@i) | (p=)3 B1 1
(i) | (q=)-3 B1F 1 If not correct, ft on —p
1
@iii) | (r=) > B1 1 OE
1 1x Using alaw of indices or logs correctly to
) | 22x2*=2%= 22" =27 M1 combine at least two of the powers of 2 P
_ 1 If not correct, ft on x =q—r provided
= X= 32 ALF 2 method shown
Total 5
3(a) | 10° = 8 + 5% — 2x8x5c0s6 M1 Use of the cosinerule Pl by next line
2 2 102
cosd = §+5-10° (= _i —-0.1375) ml Rearrangement
2x8x5 80
0=97.90(32...) =97.9° (to nearest 0.1°) Al 3 CSO (Must see either exact value for
cosé or at least 4sf value for either cosd
or @ before the printed answer 97.9°) AG
. 1 .
(b)(i) | Area= Ex8><55|n0 M1 OE
=19.810... =19.8 (cm?) to 3sf Al 2 | Condone> 3¢f
(i) | Areaof triangle= 0.5x BCx AD M1 Or valid method tofindsinBor sinC
orBorC
AD = [Ans.(b)(i)]+[0.5xBC] ml Or AD =5sinB;or AD =8sinC OE
AD = 19810 _ 3.962..=3.96 (cm)to3sf | Al 3 Condone > 3sf
Total 8
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MPC2 (cont)
Q Solution Marks | Total Comments
4(a) | h=05 B1 Pl
f(x) = V27 +4
I ~h2f{...}
{...}=1(0)+ f(1.5)+2[f(0.5)+ f(1)] M1 OE summing of areas of the ‘trapezia’ ..
{...}=V4+95.125 + 2(\7.375 + \31) Al OE Accept 2dp rounded or truncated as
=2+9.7532... +2(2.7156...+5.5677...) evidence for surds
(=) 0.25%x28.32012... = 7.08 (to 3sf) Al 4 Must be 7.08
) | 900 = 27(1)()3 PR v M1 Any form which simplifies to/ke¢ +4,
3 k#27, k#0 or which simplifiesto x* + 4
Al 2 ACF
Total 6
5@) | 1-x)°=1-3x+3*-x° M1 3termscorrect or 1 (+)3 (+)3 (¢)1 seen
Al 2 All correct
O) | A+y)*=1+4y+6y* +4y° +y* M1 4 terms correct, accept unsimplified
Al All 5 terms correct and simplified at some
stage
(L+y)' -(1-y)’=
(4y+3y) +(6y" —3y") +(4y° +y°) +Y*
= 7y+3y* + 5y + y* A21 4 A2 Beconvinced as part answer is given
(as required with p=3 and g=5) (Al for three termsfound correctly or if
found correct values for p and g but did
not show 7y+y*.)
4 3
©| | [(1+\&) ~(1-vx) } dx =
.[(7\/;+3x+5x\/§+x2) dx M1 Use of part (b)....y— Vx OE before any
integration
_[(YXO'S +3x+5x"° +x*) dx
_TX® 3¢ 5 X Correct integration of an x term where k
= —+—+=—— 4+ (+0) ml . .
15 2 25 3 IS non-integer
A2,1F 4 Coeffs simplified; condone absent (+c
=W s B oy (+c) S SImpi 0 (+c)
3 2 3 Ftonc'spandgie 2™ term +EX2 and
3%termis +2—5qx2'5.
(A1F for three of these four ft terms or for
four correct ft terms unsimplified)
Total 10
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MPC2 (cont)
Q Solution Marks | Total Comments
- 2 _ap. a5 — g0 For ar® =36 or ar> = 972 or for seeing
6(a)(i) | ar*=36; ar’>=972; M1 36r% = 972
3 972 . :
r°= ET) =27 =>r=3 Al 2 CSO AG Full vaid completion.
(i) |ax3?=36 M1 OE. Pl

a=4 Al 2 Correct answer without working scores
the two marks

20 a(l—r?

B0 | Su,= S, =2 w1 O
n=1 -
20
= 4(1_—23) =-2(1-39) = 2(3°-1) Al 2 | CSO AG Beconvinced
(ii) | u,=ax3"* B1 Seen or used

4x3" > 4x10° = 3" > 10"
Or finds values of u,, for appropriate

(n-1)log3 (>) logl0® M1 adjacent integer values of nso that u,’s
are either side of 4x10%

n-1> 15 ; n—-1>314..

log,, 3
(n>32.4... and nisaninteger so
least valueof nis) n=33 Al 3 €SO
Total 9
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MPC2 (cont)
Q Solution Marks | Total Comments
7(a
@ y:x+3+£4:x+3+8x‘4 B1 For E4=8X_4 Pl by correct
X X
differentiation of 3% term
dy " 32 M1 kx> OE
o saxorl=ce Al 3 | For either
(b) | When x=1, y=12 B1
When x=1, % =1-32=-31 M1 Attempt to find value of ;—di when x=1
X
Tangent: y—12=-31(x-1) AlF 3 Only ft on ¢'sanswer to (a). Any correct
(ft onc’'s(a)) form.
()| 1-32x°=0 M1 1-32x°=0o0rc's ;ﬂ:o
X
=X =32 ml Attempt to form Xx"= const (#0). Pl by
next line
= X=2 Al CSO
(Coordinates of M) (2, 5.5) Al 4 CsO
@@ | | (x+3+ﬁ4j dx
X
X2 8 M1 Power —3 correctly obtained
= —+3X—=X"+cC 8
2 3 —_ X73
Al 3
X2
Bl 3 —+3x+cC
2
) 2
. 8
(i) | Area= {7+3x——x }
1
Attempting to calculate F(2) — F(1)
_ 2+6—} (1 3_§ M1 where F(x) is ¢’ s answer to part (d)(i)
2 3 provided F is not just the ¢’ sintegrand
(x+3+8/x%)
_9. 7 4 OE Accept 6.83 or better provided d(i)
= 4= Al 2
2 3 6 used
(e | k=-55 B1F 1 Fton —y,, from part (c).
Total 16
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MPC2 (cont
Q Solution Marks | Total Comments
8(a) | log, x*—log, 5=1 M1 A valid law of logs used correctly
X2 Another valid law of logs used correctly
log, =" 1 M1 or correct method to reach log f(x) = log
5k
XZ
Iogkgzlogkk [or logx® =log5k] Al Pl by next line
X2 X2
=—=Kk ie k= 3 Al 4 Accept either of these two forms.
()| log,y=2;  log,a=b+2
3
=>y=a’ =>a=4"* M1 For either equation
beans mi Elimination of a from two correct
y=(4"7)? equations not involving logarithms
y =230+ .y = o6 Al 3 | CSO Either form acceptable
Total 7
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MPC2 (cont)
Q Solution Marks | Total Comments
9(a) | tanx=-3

— x=tan*(-3) (=-71.56...)° M1 Pl eg by 71(.56..) or —71(.56..) seen

x = 108°, 288° AlAl 3 Condone more accurate answers.
(108.4349..., 288.4349...).
[Ignore answers outside interval; If more
than 2 answersinsideinterval —1 from A
marks for each extrato amin of Q]

(b)(1) | 7sin?@+sin@cosé = 6(cos’ 6 +sin®6) M1 cos’ @+sin® @ =1 used; OE
7sin’0—6sin*6+sinfcosd —6cos’ 6 =0
= sin®@+sinfcosd—6cos’ 8 =0
2 : .
N6, SN0 60 M1 NP _tan6 used
cos" @ cosé cosé
= tan®f+tanf-6=0 Al 3 CSO AG
. Factorise or other valid method to solve
(ii) (tan6+3)(tand-2)=0 M1 quadratic

tand =—3 or tangd =2 Al Need both

6 =108° 288°% @ =63° 243° B2F,1F 4 Only ft on (a) for the c’stwo +'ve
tan '(=3) vals. [B1if 3 correct (ft)]
Condone more accurate answers.
(108.4349..., 288.4349...;
63.4349..., 243.4349...)
[Ignore answers outside interval; If more
than 2 answers for each inside interval,
—1 for each extrafrom Bsto amin of 0]

Total 10
TOTAL 75
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