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Principal Examiners have prepared these mark schemes for specimen papers. These mark schemes
have not, therefore, been through the normal process of standardising that would take place for live

papers.

Key to mark scheme abbreviations

Jor ft
CAO
CSO
AWFW
AWRT
ACF
AG
SC

oe
A2, 1
-X EE
NMS
Pl
SCA
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

Significant figure(s)

Decimal place(s)
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No method shown

Where the question specifically requires a particular method to be used, we must usually see evidence of
use of this method.

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 Answer Marks Comments
(@) B1 px° x % +0x? In X
[QZJ 3 x L +3x2Inx B2 -
dx X where p and q are integers
p=1,9g=3
1(b)() dy ) a2 4 ap? _ 402 - i oo dY
[&_] e“+3e“Ine (=4e) M1 Substituting e for X in their vl
but must have scored Bl in (a)
y= e3 Ine (= eS) oe but must have evaluated In e
(twice) for this mark (must be in
Bl :
exact form, but condone numerical
evaluation after correct equation)
y —e3 = 4e?(x — €) Al
1(b)(ii) —e3=4e%(x—e) or 4e’x =3¢* oe correctly substituting y = 0 into a
M1 o .
correct tangent equation in (b)(i)
¥ = %e AL CSO;
ignore subsequent decimal evaluation
Total 7
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Q Answer Marks Comments
2(a)(i) Alternative method 1
5x-6=A(X-3)+BX M1 Multiply by denominator and use two
values of X
x=0 x=3 Al Set up and solve simultaneous
A=2 B=3 equations for values of A and B
Alternative method 2
-6=-3A 5=A+B M1
A=2 B=3 Al
2(a)(ii) 2 3 _
I—+ dx=1{2InXx B1ft | Their Alnx
X x-3
+3Inx-3) (+C) Their B In (X — 3) and no other terms;
B1ft
condone BInx -3
2(b)(1) Alternative method 1
2x%> - x + 3
2x +1i4x3 +5X — 2
4ax3 + 2x2 Sivis f o? + x4
"o 4 5x M1 !;/;SIOH aE)s ar ::1)5 P>I( px +q
_2X2_L WI ,pi ,qi
6x — 2
6x+ 3
-5
p=-1 Al Pl by 2x* — X + q seen
q=3 Pl by 2x* — X + 3 seen
Al
and must state p=-1,q = 3,
r=-5 AL = -5 explicitly or write out full correct

RHS expression
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Q Answer Marks Comments
2(b)(i) Alternative method 2
4x3+5x-2=
4+ (2+2p) x>+ (p+20) X+
_ Clear attempt to equate coefficients,
2+2p=0 M1 Plbyp=-1
p+2q=5
q+r=-2
p=-1 Al
q= 3 Al
r=-5 Al
2(b)() Alternative method 3
A3 +5x—2=(2x+ 1) +px+q) +r
1 13 1 M1 x=— 1 used to find a value for r
= (ol 2
2 2
r=-5 Al
p= -1 Al
q= 3 Al
2(b)(i) 4x3 +5x -2 2 r
22 T e +px+q+
[ 2x +1 JZX PXF A% M1 ftonpandq
§x3— %x2+3x+kln(2x+1) (+C) | Alft
2.3 1.2 5
§X _EX +3x+§|n(2x+1) +0O Al CSO
Total 11
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Q Answer Marks Comments
3(a) R= .10 a1 Accept 3.2 or better
Can be earned in (b)
tan oo = -3 M1 oe; MO if tan o = -3 seen
o = 71.6° or better Al o = 71.56505
3(b) sin( X + o) = % M1 or their R and/or their o.; PI
X (=-39.2 + 71.6) = 32(.333) Al 32 or better
or condone 32.4
X—71.6=219.2 ml must see 219 and 72 or better
Pl by 291 or better as answer
condone extra solutions
X =291° condone 290.8 or better CSO
Al withhold final Al if more than two
answers given within interval
Total 7
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Q Answer Marks Comments
4(a) M1 f(x)>0,f>0,x>0,y>0, range >0
f(x) >0
Al condoney >0
4(b)(i)
fg(x) = Z(E) -5
X
B1 No ISW
[: 20 _ SJ OE
X
4(b)(ii . .
(b)(ih) 20 ¢ _¢ correctly squaring their fg(x)
X M1
% =52+5 correctly isolating their X term
_ 2
X= 3 Al No ISW
4(c)(i) M1 | Swapxandy
y= [ox — 5 Either order
M1 Correct squaring
2
_ 5
(0 =) = AL
4(c)(ii 2 -
(©)i) x°=9 Candidate must have scored full marks
M1 . o
orif +/9 or 3 seen in (c)(i)(ie no follow through)
X=3
_ Al must see both
and x=-3rejected
Total 10

Copyright © 2017 Oxford International AQA Examinations and its licensors. All rights reserved. 8




Q Answer Marks Comments
5(a)(i) 1 o
a- x)3 =1-=Xx M1 condone 1° + —§x for M1
must simpli fficients includi
U SV " . plify coefficients including
signs
5(a)(ii) Alternative method 1
1 1 1
125 - 27x)° :1253(1— ﬂx]?’ _ 1
125 May have 5 instead of 1253
1 2 M1 Attempt to replace X by + 20y
120 Bt 2 2 o 125
125 3125 9l 125 condone_mlss_lng bra_ckets,
or start binomial again.
=52 _ 8L 0 A2 | Condone 5+ —2x+ —8L 2
25 3125 25 3125
Alternative method 2 using (a + bx)"
1 T _2
(125 — 27x)3 =1253 + = x 125 3 x (-27x)
3 Allow one error; condone missing
(M1)
1( 2\1 5 brackets
+=|—-=1|=x125 3 x (-27x)
3\ 3)2
=5_9 _ ixz (A2)
25 3125
5(b) X= % used in answer to (a)(ii) M1
2 6 —
3119 ~5-— 9 2 81 [gj Condone 57 or X = 0.222 or better
25 9 312509 Al
This answer only and must follow
=4.91872 from correct expansion
Total 7
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Q Answer Marks Comments
6(a)(i) L Pl by sight of 194.5 etc
(sin"+0.25=)+ 145 M1
condone 14.4
0= 194.5°, 345.5° Al no extras in interval, ignore answers
outside interval
6(a)(ii) 2cot?(2x + 30) = 2 — 7cosec(2x + 30) M1 | condone replacing 2x + 30 by Y
2 correct use of cosec?Y = 1 + cot’Y
2(cosec“(2x + 30) — 1) = 2 — 7cosec(2x + 30)
2cosec?(2x + 30) + 7cosec (2x + 30) —4(=0) | Al | must be in this form
2cosec(2x + 30) + 1)(cosec(2x +30) £ 4)(=0) | M1
_1 attempt at factorisation
2X+30)= = -4 o :
cosec( ) 2 or Al must be in line using f (2x + 30)
2X +30=194.5, 345.5 B1 one correct answer, allow 82.3,
ignore extra solutions
X =82.2°, 157.8° CAO both answers correct and no
Bl extras in interval, ignore answers

outside interval
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Q Answer Marks Comments
6(b) Alternative method 1
stretch (1) M1 | and either Il or lll
scale factor %(II) Al
parallel to x-axis (lll) El [+ 10+ 10
Bl Condone '15 to left’ or *-15 in

-15
translate{ 0 }

X (direction)’

Alternative method 2

-30
translate{ 0 }

(E1)

stretch (1) (B1)
scale factor %(II) (M1) | as above
parallel to x-axis (lll) (A1) | as above

Total 12
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Q Answer Marks Comments
7(a) J‘xe‘ide M1 | All 4 terms in this form, k = %, l1or6
u X div e6x
i (dx) Al
=1 v=kebx
(ax
1yeex _ J.leﬁx (dx) Alft Correct substitution of their terms into
6 6 parts
1 1 oe
=6 X 568 (+0) Al | o
No ISW for incorrect simplification
7(b) 1
V=) nj xeéx dx Bl Must include =, limits and dx
0
_ 16 1 1 Correct substitution of 0 and 1 into their
= (m) (Ee ~ 3¢ ) - (_ %) 1 | @nswer in (a), must be of the form
axe®™ — be® wherea>0,b>0
and F(l) - F(0) seen
_ 5 6, 1 .
= (m) [%e + 36} Al CAO; ISW
Total 7
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Q Answer Marks Comments
8(2)() [% ] psin26 or rsin@cosd

dx dx M1

=2 -1 -6sin20, [:] 2siné dx
[d& ] do [dg ]qs'“e

Al Both correct
dy _ -2sing dy . dx
== Use chain rule condone
dx —-6sin26 M1 do’ do
one slip
_ 2sind _ 1 Al k = 6 must come from correct working
6x2sindcosd 6Cc0sé seen AG
8(a)(ii) 1
i 1 ft onk -
0= 3 m; =2 B1ft kx5
k need not be numerical
my =-3 B1ft ft onm,
xy =321 B1
3 CAQO; any correct form, ISW

Normal y-1=-3 x+E Bl

2y+6Xx+7=0
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Q Answer Marks Comments
8(b) Alternative method 1
sin2x = L (1 - cos2x) M1 p+q (?032x; allow different letters for
2 X or mixture eg deven for Al and the
Al | following Alft
1 .
dex= px Jq cost:Eqsmzx
Both integrals correct
: Alft o q
onpan
Isnz dx:F——}sian P q
i 2
T4
~ (n ~ 1] - [_ T (_ 1)) Correct use of limits
U (3] -#(-5) or 2#(3)
4 4 4
ml | F(X) = px + rsin2x and sing
sin [— gj must be evaluated correctly
for m1
T 1
=— - = Al CSO oe ISW
4 2
Alternative method 2
J.Sin2 X dX = —sinX cosX — J.—COSXCOSX dx M1 Use parts; condone Sign S|ips
=_—sinXcos X+ Il—sinzxdx mi Use cos? X = 1 sin® X
2J‘sin2 dx = — SiNXCoSX + X Al
% T T
J‘sin2 dx = G(Zj -~ G(— Zj m1l Correct use of limits
%
2
. o n 1
sin“ dx=—-=
jﬂ 1 Al
4
Total 13
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Q Answer Marks Comments
Ox% — 6xy + 4y? =3
yr B1 =0PI
18x =0
d d(6 d
_6y_6x_y or M :6y+6x_y
dx Bl dx dx
seen separately
dy dy
+8y— Bl —(-6x + 8y) = 6y — 18X
dx dx
dy
Use — =0 M1
dx
—y = 3X orx:% Al | CSO
Substitute y =ax into equation and
y =3x = 9x? —6x x3x + 4(3x)? =3 m1 | solve for avalue of x ory.
Condone missing brackets.
27x2=3:>x=i% OE Alft | oe
Both values of x or y required.
ft on theiry = 3x
CSO
1 1 Correct corresponding simplified
(5’1) [— 5,—1j Al values of x and y
Withhold Al for any additional answers
given
Total 8
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Q Answer Marks Comments
10(a)()) | 1000 x 1.03° ~ (£)1160 B1 | condone missing £ sign; 1160 only
10(a)(ii) 3\
2000 <1000 [1+ — Bl condone ‘= or ‘<’ used throughout
100 A
take logs, any base, of their initial
expression correctly
In2<nInl1.03 M1
(n>23.499...) (N=)24 Al condone 23
10(b) 3\ 15" condone use of T for n
1000 x [1+ —J > 1500 x (1+ —j Bl
100 100 condone ‘= or ‘<’ used throughout
In1000 + nIn1.03 > In 1500 + n In 1.015 M1 take logs, any base, of their initial
expression correctly
In(1.5)
n 1.03 Al correct expressionfornor T
1.015
(n>27.63...) (T=)28 Al condone 27
Total 8
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Q Answer Marks Comments
11(a) . a4 5 -1 + (CTA—(%)
AB=|-1|-|1|=|-2
3 -2 5 B1 Coordinate form only is BO
Condone one component incorrect
Line through A and B ML OA +Ad or OB + Ad where d = AB
or BA allin components and identified
[ 5 -1
r=1|+A|-2] or X
-2 S oe r or |y]| required
) Al ,
4 -1
r=-1+4|-2
3 5
11(b)(i) 5-1=-8+5u Clear attempt to set up and solve at
_ least two simultaneous equations in u
1-24=5 M1 )
and a different parameter
—2+51=-6-2u _
Allow in column vector form
A=-2 u=3 Al One of A or ucorrect oe
2+45x-2=-12 —6-2x3=-12 Verify intersect, A and u correct or
E1l verify (7, 5, —12) is on both lines
Both equal -12 so intersect statement required
Pis (7,5,-12) B1 CAO
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Q Answer Marks Comments
1)) | . [-8+54] [4 -
BC = 5 -1-1 M1 BC =0C -0B or CB =0B - 0OC
-6 -2u 3
S| ML 1 Clear attempt at + BP or+ AB or =
6 |«BC=0 AP in components sp with BC =0
-15 —
Linear equation in g using their BC
-36+ 154+ 36 +135+30u=0 ml and solved for u
Condone one arithmetical or sign slip
y7; =-3 Al
Cis(-23,5,0) Al CSO
Total 12

Copyright © 2017 Oxford International AQA Examinations and its licensors. All rights reserved. 18




Q Answer Marks Comments
12(a) dh Useof2-h
— Bl
dt
derivative = * x (2 -h) M1 Is a constant or expression in h
and/ort
All correct; must be (2 — h)
Al
4 v 2-n
dt
12(b)(i) Alternative method 1
1 Correct separation and notation;
x,/2x—1dx=‘[—dt paratior ) ’
.[ 15 Bl condone missing integral signs
= it Bl
15
Suitable substitution and attempt to
Substitute U = 2% — 1 M1 write integral in terms of U including
dx replaced by % or 2 du
1 1
Ix,/Zx—ldx:j—(u+1)«/U—du Al % need not be seen
2 2
3 1
= (EJ Iu 2 +U2 Al
4
5 3
=1 Eu2 +Eu2 +C) 1
4\ 5 3 M1 Integration correct including "
Xx=1,t=0
u=1t=0 1[2,:2) +c=0 Al Use x = 1, t = 0 to find a value for
’ 4\5 3 constant C from equation in X and t
=_4 C =-0.2666...
15
Al = —0.267 or better

1 5 3
t= —[3(2X—1)2 +5(2x —1)2
2

J_4

3
ISW t=(2x-1)2 (3x+1)-4
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Q Answer Marks Comments
12(b)(i) | Alternative method 2
Ix,/Zx—ldx=J'idt B1
15
= 1t Bl
5
d 1
u=x, —y(2x—1)2
dx M1
3
du=1 v=k(@2x-1)2
— 1 2or1 3
'[X 2x—1dx=xg(2x -1z —Ig(Zx—l) 20X aq Attempts to use parts
1 S| °
=x=(2x-1)2 -——(2x-1)2 (+C) Al Condone missing dx
3 15
1 1 Use x =1, t =0 to find a value for
X=1t=0 —-—+C=0 M1 constant C from an equation in X
3 15
andt
_ 4
C= I Al
= -0.2666...
3 5 Al C =-0.267 or better
t=5x2x -2 -(2x -2 -4 5
ISW t=(@2x-1)2(3x+ 1) -4
12(b)(ii) | x=2 t=32.4 (minutes) B1 32.4 or better (32.373...)
Total 12
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Q Answer Marks Comments
13 u=x*+2
du _ 0 Bl | or du=4x%dx
dx
X7 dx M1 Either expression all in terms of u
(x4 +2)2 including replacing dx, but condone
omission of du
7
k(u-2 k(u-2)a4
J‘ ( ) du or ,[ ( ) du :
uz uz (U_2)4 o1 kJ.auleru2 du where k, aand b
1 1 2 are constants
21
4 u u?2
_ (1 | 2 Must have seen du on an earlier line
)|ty where every term is a term in u
3 Al 1 5 1
f-(2)ru 2 2oz 2]
4 5 4 (x* +2) ],
Dependent on previous Al
Correct change of limits, correct
(1) (h3s+2)_ (n2+1) m1 | substitution and F(3) - F(2)
Correct replacement of u, correct
substitution and F(1) — F(0)
_1 3 1 .
b In AT Al oe in exact form
Total 6
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