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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 aga.org.uk

Copyright © 2015 AQA and its licensors. All rights reserved.

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
material that is acknowledged to a third party even for internal use within the centre.
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Key to mark scheme abbreviations

M
m or dM
A
B

E
JorftorF
CAO
CSO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—X EE
NMS
Pl
SCA

c

sf

dp

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 is independent of M or m marks and is for method and

accuracy
mark is for 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

special case

or equivalent

2 or 1 (or 0) accuracy marks
deduct x marks for each error
no method shown

possibly implied

substantially correct approach
candidate

significant figure(s)

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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Q1 Solution Mark | Total Comment
la
X
5 1xInd = 138629 B1 All 4 correct X values (and no extras
used) PI by 4 correct y values
3 e IxIn7 = 0.71586
4 e 2 xIn10 = 031162 M1 At least 3 correct Y in exact form or
5 e 3x1In13 = 0.12770 decimal values, rounded or truncated

to 3dp or better (in table or formula)
(PI by correct answer)

f = (1%) z y m1l Correct substitution into formula, with
h=1 of 4, and only 4, correct y values
(as above) either listed (with + signs)
or totalled.
= 2.541 Al 4 CAO, must be this exactly and no error
seen
o L =)—e’*In(3x-2)+e"* 3 Ae* ™ In(3x—2)+e** B
3x-2 M1 3x-2
Al A=-1
Al B=3
(When x=2)
dy .3 3 1
—=)——In4 or —+In— Al
x4 4 4 4 |ISW

Total 8

(@) NMS: An answer of 2.541 without anything else earns 0/4
The ‘1 x” may not be seen but implied

(b) NMS: An answer of —0.636 without anything else earns 0/4
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Q2 Solution Mark | Total Comment
a y
M1 Correct shape, inverted V, roughly
symmetrical, with vertex in the 2™
quadrant
Al In all 4 quadrants
(1.5, 0) and (-2.5, 0) B1 Shown on sketch or coordinates stated
0,3) Bl 4 Shown on sketch or coordinates stated
(diagram takes precedence)
b (x =)l B1 OE
X=4+(12x+1) M1
(x=)-5 Al 3
c -5<x<l1 B2 2 Orfor x>-5AND x <1
d Reflection in y = Kk M1 . 0
x-axis (or line y = 0) Al Translation 0 (M1)
(followed by)O D=4 (A1)
Translation { } M1 (followed by) (PI)
P Reflection iny =k (M1)
p=4 Al 4 k=4 (A1)
(0[5
Total 13

(a) For M1 must be attempt at straight lines. Condone correct values on axes for B1, B1

(b) NMS: x =-5 scores SC1
If squaring: X*> —8X+16 = 4x> +4x+1therefore 3x* +12x—15=0 scores M1, then Al, B1 as above

(c) x>-5,x<1 scores SC1 x>-50rx<1 scores SC1
SC1 for -5<x<1 or

—-5<x<1 or

-5<x<1

(d) There are other correct possible transformations, but for full marks the order of the two transformations

must produce the correct answer.
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Q3 Solution Mark | Total Comment
ai f(X)=6Inx—8x+x>+3 (or reverse)
f(5)=-23
f(6)=1.75 M1 Both values correct to 1sf (rounded or
Change of sign(or different signs) truncated)
>5<a<é6 Al 2 Must have both statement and interval
in words or symbols AND f(x) defined
OR comparing 2 sides:
6ln5=9.7 8x5-52-3=12
6ln6 =11 8x6—62—3=9 (Ml)
at 5, LHS <RHS;
at 6 LHS > RHS
=>5<a<6 (A1)
i x=4+13-6Inx
X—4=413-6Inx
(X— 4)2 —13-61InX M1 Correctly eliminate square root
W —8%+16 =13 —61n x AL Must see squared term correctly
) expanded
6lnx+x"—8X+3=0 Al 3 AG, CSO
iii x, = 5.828 B1
x3 = 5.557 B1 2
bi dy 6 6Xx’
—=—+2X-8 -
X x B1 Condone =
dy _ 2 _ .. )
(& =0) 6+2x"-8x=0 M1 Equate to zero (PI) and eliminate their
fraction correctly.
X=1, x=3 Al
(x=1), y=-4 Al
(x=3), y=6In3-12 or In729-12 Al . Oe for other exact correct values
If MO then SC1 for ( 1, -4 ) and/or
(3, 6In3-12)
ii Xx=5, y=-8 M1 their X + 4 and 2 xtheir Yy on either of
B B 3 their ‘pairs’
X=7, y=12In3-24 Al 2 All correct :  oe exact
Total 14

(a)(i1) Condone all terms in any order on one side but must have =0

(a)(it) No credit for any answers not to this accuracy
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Q4 Solution Mark | Total Comment
a M1 flx) <5, **<35
f(x)<5 Al 2
bi Xx=5—¢ M1 Swap x and y at any stage.
e’ =5-x
3y =In(5-x) M1 Correctly converting to In.
0 1
(CINEY) =)§1n(5 —X) Al 3 |ACF
i x=) 4 B1 1
c 1
[ee(X¥) =] ———— M1
2 -3
(2x—3)
B 1
-~ 2-6X+9 Al r e
X3 2-3(2x-3)
_2x-3 Al 3
11-6X
Total 9

(b)(i) Must be convinced that final answer is not In

X or In(5-x)/3
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Q5 Solution Mark | Total Comment
a dy _cos’X+sin’ X +cos” X +sin’ X
) M1 ;
dx cos” X cos” X
_ ! 1+ tan’
"~ cos? X or +lan-X Must see this line
=sec’ X Al 5 AG:; no errors seen and all notation
correct
b '[ xsec” xdx
dv )
u=xX ——=8sec” X
(dx)
du M1 All 4 terms in this form with 2 correct
d_ =1 V =tan X d dx
X \"
(@) and [— attempted
dx
V = tan X Bl
Xtan X — j tan X (dx) Al
= Xtan X—Insec X +C Al OE (e.g. xtanx + In cosx);
must have constant of integration
4
C 1
(V =)nI25 xsec” Xdx Bl Must include 7, limits and dx
0
= (25m)[(1tan1—Insecl)—0] M1 Must have (k) I xsec” X then correct
substitution of 0 and 1 into
axtan X + bIn(sec or cos)x
Condone missing 0.
=74 Al 3 Condone AWRT 74
Total 9

(a) Use of product rule scores MO

2
(©) [(5\/; )sec X} must be correctly expanded for B1 to be available.

If the integration has been re-started, then M1 must be for substitution into axtan X+ blnsec X
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Q6 Solution Mark | Total Comment
a
y B1 Correct shape passing through origin
X
1 n B1 Must be stated
372
1 = B1 . Must be stated
372
" ax_ lcos y
iy 3 M1
% = or 3secy Al 5 l?loth ;
X X
cosy — and Ll seen and used correctly
dy dx
Total 5

(a) Coordinates must be stated NOT just indicated on axes, but BOTH correct end points clearly labelled on
axes scores SC1.
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PMT

Q7 Solution Mark | Total Comment
du
&:_2)( or du=-2xdx M1 Condone 3—u:2x or du=2xdx
X

6-u_du TP :
IT X— Al OE correct unsimplified integral in terms

u -2 of U only, with du seen on this line or later
- _%j(6u°'5 —u®)du m1 Terms in the form J.(a u™ +bu’)du

1 u®» 2u” : 0.5 15
== (6—-— ) ALF Ft must be in the form cu™> + du™
203 3 Oe (eg allow cJu )

_ 05 1 15

(=—6u~+-u")
3

.. 2 2
(Limits [x] =[u];)
2 1 2
J': [_6u0.5 +_ul.5:|
5 3 5
=(-6x2" + 1, 2'9) = (=6x5% + 1, 5'%) ml Correct substitution into expression of

3 3 the form eu®> + ful®
and F(2) — F(5), or
if using X, F(2) — F(1)
13 16
- ?\/E — ?\/E AlA1 oe any correct exact form
7
Total 7

For first A1 allow:

(6—u)% du
.[ 1 X—_2
Ju(6-u)?

For second m1 the substitution must be in the correct order
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Q8 Solution Mark | Total Comment

LHS =4(1+cot’* @) —cot* & M1 Use of a correct trig identity (or
identities if using sin/cos) to get an
expression/equation in a single trig
function

4(1+cot ) —cot’ 0 =k Al All correct, including = k

Or 4cosec’d—(cosec’ —1)=k

cot? @ = k-4 ml Correctly isolating trig function — must

3 be tan or cot or cos or sec, from their

CORRECT equation

tan’ @ = 3 m1 Correct inversion (at some stage) from

k—4 their equation
[sec 6 = 3 +1] Must see at least one line of working,
k-4 be convinced
2 k _1
sec” 0= P Al AG: no errors seen
5
sec’d=4 or tan” 0 =3 B1 PI by expression for eg sec X =2
or cot’@=L or cosec’O=2
3 3

secl =12 M1 or cosf = +£0.5
or tanf@=+/3 or sin® :ig

(0 =)

60, 120, 240, 300, 420 Al Sight of any four of these answers

X =22.5° 82.5° 112.5°,172.5° Bl 3 correct

Bl 5 | All correct and no extras in interval
(ignore answers outside interval)
Total 10

(a) The two m1 marks can be earned in either order.

There are many different approaches

(b) If working in radians then max mark is B1, M1
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()

Different approaches:

|
LHS = 4(1+ cot* @) —cot* 6

4(1+cot’ @) —cot’ 8=k

k—1=3+3cot*@
k—4=3cot*8

_3+3cot26?

k-1
k—4  3cot’é

sec2¢9:u
k—4

1

4 cos’ 6
sin”6@ sin’6
_4—cos’ 0
~ 1-cos’ O

LHS =

4-cos’6
1—cos* 6@

4sec’ 0-1
Tk
sec” @ —1

4sec’ @—1=ksec’ @—k

k—1=sec’ O(k —4)

seczé?:u
k—4

M1

Al

ml

ml

Al

M1

Al

ml

ml

Al

Use of a correct trig identity (or
identities if using sin/cos) to get an
expression/equation in a single trig
function

All correct, including =k

Both correct equations from their
equation in K.

Correct equation from their 2 previous
equations

AG: no errors seen

Use of a correct trig identity (or
identities if using sin/cos) to get an
expression/equation in a single trig
function

All correct, including = k

Correct ‘inversion’ (at some stage)
from their equation

Must see at least one line of working,
be convinced for final Al

Correct equation in the form
asec’@=b or acos’d=b
from their CORRECT equation

AG: no errors seen
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