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GCE Advanced/Advanced Subsidiary (AS) Mathematics
Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, W and MW as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.
W indicates marks for correct working.
MW indicates marks for combined method and working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct method,
then the candidate’s individual working must be followed through from the error. If no further errors are
made, then the candidate is penalised only for the initial error. Solutions containing two or more working
or transcription errors are treated in the same way. This process is usually referred to as “follow-through
marking” and allows a candidate to gain credit for that part of a solution which follows a working or
transcription error.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidates’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(a) a numerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b)  readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion of
the marks will be available (based on the professional judgement of the examining team).
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. 3n+2 _A B C AVAILABLE
=44 +
O i Dns2 n nel ni2 M1 Wl
3n+2=An+1)n+2)+Bn(n+2)+ Cn(n+1) M1
n=0 2=24 A=1 Ml
n=-1 -1=-B B=1
n=-2 4=2C C=2 W1
N
n n+l n+?2
1 2
Sum = 1 + 5 - 3
1 1 3
= = _ > Ml
o2t 3 4
1 1 2
s Sy
1 1 2
* —1 * n - on+1
1 1 2
* n * n+1  n+2 W1
1 2 2 1 2
= + — — = — —
Sum =2 n+l n+l1 n+?2 2 n+l n+2 MW
(i) -2-0-0=2 MW1 9
2 y=tan'(x)
Y=l =1+ Ml
1+x
V' =—1+x)722x)=-2x(1+x)7?
Y =2(1 +x%) % = 2x(-2)(2x)(1 +x)7 w2
y0)=0 HYO)y=1 H'©0)=0 Hy"0)=-=2 MWI1
2 3
() = 3(0) + 1/(0) + - y"(0) + 3, "(0)
z0+x+0—%x3+"' M1 W1
1.3
~X—=x +- 6
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25 ’

a?=25 a=5 e% w1
P=da(1-e)=b=3 MW1
2 2 2 2
2 1 5579 1 M1 W1
= §
(b) a > MWI
Y?=4aX=10X
Vertex is (13, 1) MW1
(y—1)= lO(x—%) M1 W1 10
4  Auxiliary equation  m*+2m+3=0 M1
m=(2+44-12)2=-1+2i W1
Complimentary function
vy = € ¥ (Acos J2x + Bsin V2 x) M1 W1
For particular integral substitute
Ypy =P €0s 2x + g sin 2x MWI
y' =-2p sin 2x + 2g cos 2x MW1
V" =—4p cos 2x — 4q sin 2x MW1
Substituting into d.e.
—4p cos 2x — 4q sin 2x — 4p sin 2x + 4¢ cos 2x M1 W1
+ 3p cos 2x + 3¢ sin 2x = 3 cos 2x
Comparing coeffs  cos 2x: —4p +4qg +3p =3
sin2x: —4g —4p +3g=0 M1
Vos = € " (Acos J2x + Bsin «/Zx)—%cosbc—lr%sin 2x MW1 12
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5 (@ = + MI MW1 W1 BI
® (1+2x%)(1—2x) 1+2x> 1-2x MARKS
3=(1-2x)A4x+B)+ (1 +2x*)C M1
_1 _3 -
Putx—2 3 2C c=2 M1
Compare x':0=-2B+4
xX:3=B+C B=1 A=2 W1
_2x+1 . 2
1+2x* 1—2x

(i) (1+2xY)"

=1-2x%+ (@4x*) +-- Wl
(1+20)(1 +2x) 7 '=1—2x% + 4x* + 20 — 4x° + 8X°
=142 —2x% —4x® +4x* 4+ MW1
(1-2x)"'=1+2x+4x*+8x° + 16x* MW1
expr =3 + 6x + 6x° + 12x° + 36x* + - - W1
iii) 20 < 1=>- L <x< L MW1
(iii) [2x7] 77 77
1 1
N I | 1 MW1
2x| <1 = 2<x<2
1 1
S - = MW 14
© 2 S¥3
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6 Whenn=0 LHS:d(L—Oo (excos«/gx)zexcos«/gx

RHS = 2% cos Y3 x = LHS

.. true whenn =0 () MWI
Assume dkk [e oS fx] 2%e* cos («/§x+%t) M1 MW1
d
dx( )[e cosfx] M1
_ d [Hk.x kT
_d.x(z e cos(@x+3>)
= 2ke* cos(fx+ 3> +2%e* {3 (- l)sm<«/7x+ ) MW2

=2k“ex< cos(fx ?ﬁ) ‘/;sin<«@x+lgt>>

_ Ak+1 x kt | w
287 e cos(@x+ 3 +3) MW1

= 2k+le¥ cos <J§X+W) (%)

(1—)+(*)implydd;l[]=2”excos<«/§x+’/l37t> neZ, n=0 M1 8
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7 () Z"=cosnl+isinnf MW1
MARKS

Z " = cosnf - 1isin nf MWI1
cosnf = 2(Z”+Z ") W1
.e 1 1\
(i) (COSH) [§<Z+7>] Ml
_1 6Z5 152*  207° (157> ,6Z . 1
_ 11 1\, 6 1\, 15 1
2[2<Z+ >+ <Z4+Z4> 2<Z +Z>+10 M1 W1
%(cos 660 + 6 cos 40 + 15 cos 20 + 10) MW?2
_ 1 ,_3 _15 ,_35
a=35 b=16 ¢=33 4= 7
U | 3 15 5
(i) g cos 6t9+4cos46’+ g cos26’+4
_ 1
—4<32cos66’+ 6cos4t9+3200s29+16) M1
=4 cos® Wil
1
4 cos 0—5
1
6p_ 2
cos 9—8
1
cos =+ —~— MWI1
J2
9=2n7ri7z[ M2 W1
orznni%7t w1 16
Total 75

713101 7



