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GCE Advanced/Advanced Subsidiary (AS) Mathematics
Mark Schemes
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 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 candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(a) anumerical 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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1@ (revr DGr-VrD=r-

(r-1)=1

Ir=r-1

@Zf%f-ZfWﬁinJ

=SV D)

=(1-0)+(/2-1)+...+
—
2 3tan’f=2sind
)
3SH12(9 =2sind
cos

3sin’f = 2sin (1 - sin’0)
3sin = 2(1-sin*f) or sinfd=0
2sin” @+ 3sinf-2=0
(2sinf- 1)(sind+2)=0
sinHZ% or sinf=-2
sin@ =-2 = no real solution
sin¢9=%:>(9=2mt+% or 2n7c+%t
sind=0=¢g=nr n=0,1,2,...

z=1-1

3 @ O

(Vn=vn-1)

reason — equation has real coefficients or equivalent

(i) [z- (1+i)]=7"-2z+2
*—4z+13

2= 2z+2)z - 62+ 232 - 342+ 26
-2+ 27
—473+ 217 - 34z
- 473+ 822 - 8z
1322 - 262+ 26
1322 - 26z + 26

(1-1)]lz-

0
<-4+ 13=0 4+/16- 52
=y
=2+3i
. T, . . T
(b) 1+1—/§(cos4+1s1n4>
. T .. T
1—1—\/5(0054 1sm4>
(1+1)* = 2*(cos nm + i sin nm)
(1 -i)* = 2*"(cos nr - i sin nr)
A+)*"-1-D*"=2"*"isinnn=0
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d
4 (i) ay=seczx=l+tan2x=1+y2
d’y dy
2 = Y = Uy
L& dy 2 dy
(i) @ZZyQyEJF(HYVa
d d
= 6> o+ 2 = (67 + 2)(1+ ) = 6y + 8>+ 2

o d_y> x_z(dz_y) x_3(d3_y>
(m)y_y(o)+x<dxx:o+2! N T el N
X3
x=0y=0 y=0+x+0+?-2
3
_ X
_x+ 3

(iv) For small x

xsin’x x°
tanx - xcosx ., x> (1_x2>
S T S
_ X _6
s
5 Letn=1 L.H.S.= cos x
_ sin2x _ 2sinx cosx _
R.H.S.= 2sinx  2sinx oS

Assume true for n = k
i.e.cosx+ cos3x+ cosSx+ ...+ cos(2k— 1)x

Letn=Fk+1

COS X + €08 3x + ... + cos (2k —1)x + cos 2k + 1)x
_ sin2kx

dsinx cos(2k + 1)x

_ 8in2kx + (cos 2kx cosx — sin2kx sinx)2 sinx
N 2sinx

_ cos 2kx sin2x + sin2kx (1-2 sin’x)
2sinx

_ cos2kxsin2x + sin2kx cos2x

_sin2(k+ 1)x
2sinx B

2sinx

Truen=k=truen=%k+1
Truen=1

.. True for all n
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6  Auxiliary Equation m*+n*=0

m==+in

Complementary Function x = A cosnt+ Bsinnt
Let x = C cos ot + D sin ot

dr _ —oCsinwt + oD cos of

dr

2

((jjtf =-w?Ccosof — ®>Dsin ot

-(0*-nHC=1 ..C= 21 5 OFn
n-o

(-o’+n)D =0 ..D=0 ®Fn

General Solution  x = Acosnt+ Bsinnt + — L 5 COs
-

n

dx . ) .

= — + —

T nAsinnt + nB cos nt 7 ol sin of

x=0whent=0 = A=- 21 )
n -

v whent=0 - v:o+nB:>B:%

dr

Solution x= — L 5 (cos of — cos nt) + V. sin nt
n--o n

7 () b=d(1-€
4=9(1-¢) .. e=§

(i) foci(+4/5,0) directrices x=+
2

2
XY
(iii) 9 "1 1
2 dv_ b4
9 "4 dx dr ~ Oy
dy _ —2cosf
AP 40T T3sing
neop_ 2cosl ,
y 281n8_73sin<9 (x—3cosf)

3ysinf - 6sin’f =-2xcos 0+ 6 cos* 0

ysind  xcosf _
2 3

1
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(iv) line L to tangent m= % MW1

. . _ 3sinf
Equation of line y = 2cosf MW1
3sin*f xcosf _
Meets tangent Acosh © 3 1 M1
(9sin*@+ 4cos*f)
X 12 cos B
12 cos
= __£9087 Wi
T (5sin?0+ 4)
18sinf
=_—°sint Wi
Y7 (5sin?0+ 4)
2 .2 .2
2, 2 — 144cos"0+324sin"0 _ 180sin 0+ 144 M1
) #ty (Ssin20 + 4)> (5sin20 + 4)2
_ 36
(5sin’0+ 4)
2
2. 22 = 36
(Y G20+ 4y
9 x 144 cos* @ + 4 x 324sin* 0 36°
Ox* + 4y* = = M1 W1
o (5sin20+ 4)> (5sin20+ 4)>
P+ Y =0+ 4y? W1 17
Total 75
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