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Mark schemes are prepared by the Lead Assessment Writer 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 associates participate in and is the scheme which was
used by them in this examination. The standardisation process ensures that the mark scheme covers
the students’ responses to questions and that every associate understands and applies it in the same
correct way. As preparation for standardisation each associate analyses a number of students’
scripts: alternative answers not already covered by the mark scheme are discussed and legislated for.
If, after the standardisation process, associates encounter unusual answers which have not been
raised they are required to refer these to the Lead Assessment Writer.

It must be stressed that a mark scheme is a working document, in many cases further developed and
expanded on the basis of students’ 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 from aqga.org.uk
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AQA retains the copyright on all its publications. However, registered schools/colleges for AQA are permitted to copy material from this
booklet for their own internal use, with the following important exception: AQA cannot give permission to schools/colleges to photocopy any
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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

Jorftor F  follow through from previous incorrect result

CAO correct answer only

CSsO 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

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 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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Q Solution Mark | Total Comment
1| 4 generations M1
sotime = 4x15=6(0 minutes =1 Al 2
hour
SC1 90 minutes
Total 2
2(a) t
N=N_j2¢ M1
E
12000 =4500 x 2 ¢
12000 _ %
4500
12000 _ 30 M1
4500 G
G= 302 =212
1 12000 Al 3 |SC22.21 (use of N=1 at t=0)
4500
2(b) In2 In2 M1,
k=—=——=0.0327
3
N = 4500e°%" Alft
Total 6
3(a) | General shape of curve Bl
Asymptotic to both k and G axes Bl 2
3(b) | As G increases k decreases Bl
For very small values of G, k is very Bl 2
large
For very large values of G, k is very
small
Total 4
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Q Solution Mark | Total Comment
4
W _ v
dz
dv M1
[~ =[kar
N Al
So, WN=k+c
N=Ny when =0
So, InN,=c Al
Therefore,
INnN =kt+InN,
INN —InN, =kt M1
I~ _kt
NO
N _ e
NO
N = Ne Al 5
Total 5
5()(i) M1, In either part
Q =2.2x0.029¢*" Al
dr Alternative
=0.0638e""* dr
o =0.029P=0.029x3.6=0.1044
(M1, A1)
dpP
—=0.101
Att=16 dr Al SC1 3.50
(a)(ii) dar
—=1.033
Att=96 dr Al 5(31(;)1 35.6
o =0.029P,=0.029 x36 =1.044
(M1, A1)
4
(b)(i) | Average growth rate M1, Method mark can be gained in either
e N, —N, part
L, -1
p= 0022 33 4410 Al
32 32
b)(ii — Al 3
(b)(ii) e 51.0-227 _ 283 0834
112-80 32
Total 7
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Q Solution Mark | Total Comment
®|whent=0, InP, =3.045, 50 Fo=210 | M.
dP
E:OZJA-: kPo :kXZlO M1
0.214
SO
Total 4
7|Fort=90tot=210 B1 Allow within range 90-240
when the relative growth rate is Bl 2
approximately constant
Total 2
8(a) | 16.8 Bl
7.5 Bl 2
(b) | when n =180 B1
29" June B1 2 | allow between 28™ and 30"
c
()| 7.5 100 = 44.6% M1, | |Ftfrom (a)
168 Alft
Total 6
9 M1
Siarch = ijgo 4.5+ 3sin (n—” —ﬁj dn
31750 180 2
1 3x180 _(nz x\["| Al
=—|4.5n- coS -——
31 4 180 2)]| A1 3 | SC2 using 58 and 89 leading to 3.66
=3.71 SC2 using 60 and 91 leading to 3.76
Total 3
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Solution Mark | Total Comment
10 | The sine wave is centred on s = 4.5, El
because of symmetry with the areas El 2
enclosed by the function and the line
s =4.5, above and below the line, are
the same.
Total 2
11
s=4.5+3sin m_z
180 2
ds 3r n r« M1
—=——C0S| ——— Al
dn 180 180 2
S is decreasing most rapidly when ;i_s
n
has its greatest negative value, that is
when
[ nx 7:) M1
cos| ———|=-1
180 2
nrt w
—_— =
180 2
nz 37 4
180 2
n=270 Al
Total 4
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