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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 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
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 to download from the AQA Website: www.aga.org.uk
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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 isindependent of M or m marks and is for method and accuracy
E mark isfor explanation

JorftorF 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 roundsto ISW ignore subsequent work
ACF any correct form FwW from incorrect work
AG answer given BOD given benefit of doubt
SC specia 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 usualy 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 alow 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 requir e evidence of a correct method for any marksto be awarded.
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MFP2
Q Solution Marks| Total Comments
1 i 1 2
LHS=1+ =(e*’ -2+¢&? Expansion of =(e’ —e™)" correctl
1(a) Al ) M1 p > y
Al Any form
=%(e29+e‘25’)=cosh29 Al 3 | AG
(b) | 3+6sinh?@=2sinhH+11 M1
3sinh’6 —sinh—-4=0 Al OE
(3sinh@—4)(sinh@+1)=0 M1 Attempt to factorise or formula
sinh@ = g or -1 AlF ft if factorises or real roots found
f=1In3 AlF
=In(v2-1) A1F
Total
2(a) B1 Circle
Bl Correct centre
B1 Correct radius
B1F 4 Inside shading
(b) | Correct points B, and P, indicated B1F Possibly by tangents drawn
ft mirror image of circlein x-axis
sinoc:g M1
4
a=2 Al
6
. T 2n .
Range|s§< argzg? Al 4 Deduct 1 for angles in degrees
Total 8
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MFP2 (cont
Q Solution Marks| Total Comments
3(@) | f(r)-f(r-1)
1 2 2 l 2 2
=—r°(r+1) ——(r=1)r M1
T (r+ 1 - 5(r-1)
=%r2(r2+2r +1-r?+2r -1) Al Correct expansions of (r + 1)? and (r — 1)°
=r® Al 3 AG
0| =n: n3=1n2(n+1)2—1(n—1)2n2 I\Alli For either r =norr = 2n. Pl
r=2n:
3 1 2 2 l 2 2
(2n) :Z(Zn) (2n+1) —Z(Zn—l) (2n)"| Al
2n 1 2 1 2
D r¥==.4n*(2n+1)" —=(n-1)"n? M1
r=n 4 4
=%n2(5n+1)(n+1) Al | 5 |AG
Alternatively
2n n-1
dr¥and Y ristated MI1AIA1
r=1 r=1
(M1for either)
Difference M1
Answer Al
Total 8
4a) | Useof (Do) =S o?+25 op M1
1=-5+2> of Al
D ap=3 Al 3 |AG
(b) | A(-5-3)=~-23-3aBy M1 For use of identity
ofy=-5 Al 2
(© | 2-22+3z+5=0 M1
AlF 2 For correct signsand “= 0"
(d) | &®+/°+y*<0= nonreal roots B1
Coefficientsreal .. conjugate pair B1 2
(e) | f(-1)=0= z+1lisafactor M1A1
(z+1)(Z*-2z+5)=0 Al
z=-11+2i Al 4
Total 13
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MFP2 (cont
Q Solution Marks| Total Comments
5(a .
@ % = 2cosh xsinh x M1 Any correct method
= sinh2x Al 2 AG
x=1 du ..
(b) ' ZJ-X:OW M1A1 Ignore limits here
_ A x=1
- [tan u:|x=0 Al
» 1
= [tan *(cosh® X)]O Al Or A1 for change of limits
= tan™*(cosh®1) —tan™ (cosh® 0)
= tan™* (cosh?1) ——- Al 5 |AG
4
Total 7
6 | Assumeresult truefor n =k
Then 'il 2'xr SC If no series at al indicated on LHS,
= (r+1)(r+2) deduct 1 and give EO at end

okt 2 (k+1)

= + -1
k12 (k+2)(k+3) MIAL
k +
_2 (k+3+k+1) M1 Putting over common denominator (not
(k+2)(k+3) including the —1, unless separated | ater)
212(k+2
(k+2)(k+3)
k+2
2 Al
k+3
1 2°
k=1: LHS==, RHS=— -1
3 3 Bl
R = R, andR true El 7 | Must be completely correct

Total 7
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MFP2 (cont
Q Solution Marks | Total Comments
@ | d 1 1 1 d
Al osntd )= L iy
dx( x) 1 1( sz M1A1 MO if i f(y) and no attempt to
N substitute back to x
-1
=—F Al 3 AG
Xv1—x2
L)@@ | d ( 3 ) =2 Bl For numerator
dx 21— X B1 For denominator (not (1-x2)*)
dy —X 1
dX  1-x2 x\/l— X2
1—2 h_y2 M1 For att(_ampt to put over acommon
= == denominator
xy1-x X Al 4 |AG
(ii) 3 2
. 4 14 For use of 1+(ﬂj
S= I dx =] ; M1 ax
4 AlAl
=[In x]a‘ M1
2
3
In——In— In3 Al 5 AG
4 4
Total 12
8(a) | Correct multiplication of brackets M1
e’ +e'’ = 2c0s6 Al 2 Clearly shown
(b) | 2cosf =1 M1 SC If *hence’ not used and, say,
p 22— 7' +1=0 is solved by formula, lose
0=— Al T
3 _ » M1A1, but then continue M1ml etc if 3
Z'=edore® M1 is obtained
ni 2k i 2kmi
z= eE 4 oor ez 4 m1l
s 71[| 57‘L| 111[| A2 1 .
e 7 62 g1 g2 oF 6 Alif 3 roots correct
(©)
B2,1,0 B1for 4 rootsindicated correctly on a
circle.
CAO
Indicationthat r =1 B1 3
Total 11
TOTAL 75






