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Mark schemes are prepared by the Principal Examiner and considered, together
with the relevant questions, by a panel of subject teachers. This mark scheme
includes any amendments made at the standardisation meeting attended by all
examiners and is the scheme which was used by them in this examination. The
standardisation meeting ensures that the mark scheme covers the candidates'
responses to questions and that every examiner understands and applies it in the
same correct way. As preparation for the standardisation meeting each examiner
analyses a number of candidates' scripts: alternative answers not already covered
by the mark scheme are discussed at the meeting and legislated for. If, after this
meeting, examiners encounter unusual answers which have not been discussed at
the meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases
further developed and expanded on the basis of candidates’ 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.
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Mark Scheme Advanced - Mathematics A

Key to Mark Scheme
Mo MATK 1S TOT 1.eeeiiiiieiee e e method
11 U RRUPRRRPRRRPRRI 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 ..........ccccceeeeiriennne accuracy
B mark is independent of M or m marks and is for ......... method and accuracy
Eooeeeeeeeee, J00F:1 4 G I 1) TSR explanation
UOF FEOF Foooiiii et follow through from previous
incorrect result
O X J PR correct answer only
AWEW Lottt ettt anything which falls within
AWRT L.ttt ettt ettt ettt beesbe e bt e naeas anything which rounds to
. N RSP answer given
S ettt sttt sttt ettt ettt e be et eaneen special case
OE ettt ettt ettt s st s st st e or equivalent
. N0 USRS SPPRRPR 2 or 1 (or 0)accuracy marks
X EE e e deduct x marks for each error
1107 N T USSP no method shown
o PSSP possibly implied
SCA e et b e b e et e be e beereennes substantially correct approach
C ettt ettt e et ettt bt e e tee e bt e e ahte e et e e e atee e bt e e hteeehbeeeatee e baeeehteeeabee e bt e e bteeeabeeeabeeeabte e bteeeat sbaeeeabeenateas candidate
S ettt et e significant figure(s)
) ) PSSP decimal place(s)
Abbreviations used in Marking
IMIC — Xttt ettt ettt e s ta e seae st e s sbeesbeenbeensaenraenras deducted x marks for mis-copy
IMER — Xttt ettt ettt et et e et e bt e et e s beeeare s deducted x marks for mis-read
IOV ettt ignored subsequent working
BOD ...ttt e et e e tae et e e s aae e raeesnaaeerraeen given benefit of doubt
WR .ottt ettt sttt e st e st eesb et beesbeerbeenraens work replaced by candidate
3 2 OO USSP formulae booklet
Application of Mark Scheme
No method shown:
Correct answer Without WOTKING........c.covvviieiiiiiiieciie e mark as in scheme
Incorrect answer without WOrking ............cceeevevivevveneeneeneennnns zero marks unless specified otherwise
More than one method/choice of solution:
2 or more complete attempts, neither/none mark both/all fully and award the mean mark

crossed out rounded down
1 complete and 1 partial attempt, neither crossed out  award credit for the complete solution only

Crossed out work do not mark unless it has not been replaced
Alternative solution using a correct or partially award method and accuracy marks as
correct method appropriate
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Mathematics A - Advanced

Mark Scheme
MAP3
Q Solution Marks | Total Comments
1a) | dy dydr -11 Ml
@) _y:_y_:_z_ attemptd—y&%; used—y-ﬂ
dx drdx 2t 2 dr dr dr dx
& o
dr dr
Al 2 Use chain rule (ISW at this stage)
dy -1 d
by| =1 —==— BIF ft =1 subst in their >
(b) 4 u o
Foll dient——
gradient of normal = 4 BIF oTow on gradient—
their — —
4
y=dx+c t=1 x=1 y=l Ml Use(l,;_)andgradient
2
1
1 Y=
— =their4 + c; =their 4
2 x—1
7
y=4x— 3 AIlF 4 OE: F on gradient; y = (their m, )x + ¢
Special Cases
Eliminate 7 in part (a)
+
= ! ; d_y: 1 M1
x+1 dv (x+1)?
-1
= angent instead of norma
( )2 Al Tangent instead of 1
2t
m,= ! BI1F m, = l
T 4 T 4
1 1 3 1
—=——Xl+4+¢; c=— Ml —=—Xl+¢; c=—
4 4 2 4
1 3 1 1
=——x+— AT1F(5/6 =—x+— 4/6
y=-g*+y (5/6) yE4rT (4/6)
Common_error
b dy o, dx NB late substitution for ¢
Y= by 2t ar 2675 o 2 (could be retrospective) ~ BI1F BI1F
dy 272 5 . but if #’s in final answer & no subst’n:
a: 5 =—t"(ort") MIAO either 0/4
m,=-1,+1 BIF or 1/4if (1,1/2) and gradient
=+ _ 1
th ) L ) ! ;SOF (no ft for just used in linear equation
changing sign
_ _ 11 1
x=1ly=—, —=-l+c or —=l+c¢
272 2
Ml
MAP3 (Cont)
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Mark Scheme

Advanced - Mathematics A

Q Solution Marks | Total Comments
1 cont | Special Cases (cont)
Ins in d_y
dx
x=2t-1 y= L
4 2t
dx dy Int
-~ - 5 — =In2¢
dt dr 2 dt
Int
dy _Inz 1 _Int MI1AO d_y:ln21
dx 2 2 4 dx 2
t=1, Y BIF Y _In2
dx dx 2
_ _ In2 -2
my=0, m, =eo m,=—=_ m,=—= BIFIF
2 In2
lis)x=1 4 _
(normal is) x (3/4) 12_2 e M
2 In2
; -2 1 2
tangent 1s y:l (2/4) y=——x+ —+— AI1F
normal is 2 In2 2 In2
Total 6
2(a) ! 111 ?
(+x)s =l+-x+—|——1]2 M1
3 3\3 2
=l+-—x-——x" Al 2
3 9
1
(b) 1 1 \)3
(8+4x)3 :(8[1+5x Bl
2 . . .
11 1(1 M1 for expression inside bracket
=2 1+——x——(—x] +... Ml 1
32 9\2 SC: (8 +4x) 3
1 2 3 2
g lg g 1 2 ()
3 3003 2
23
Milfor83 8 3,83
2
M1 for 4x, (4x) ]
2
1 1
=2+—x——x"
3 18
_9 +l Y24 Al 3 Accept recurring decimals or equiv
3 18 fractions
Total 5
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Mathematics A - Advanced

Mark Scheme

MAP3 (Cont)

Q Solution Marks | Total Comments
3a) | 30=A(7- 2x)+ B(x + 4) Ml PFs: any valid method
x=—4 30=154 A=2 Ml for substituting values of x to find 4, B
xzz BO:EB B=4 Al 3
2 2
T2 4
®| [ ——+
o x+4 T-2x
= [2In(x + 4)-21n(7 - 2x)[} MIAIF MI for ,[‘71,“(“4”‘““ (7= 2x)
Ignore limits here
=2In7-2In1-2In4+21In7 mlA1F ml for (cIn7 + dInl) — (cIn4 + dIn7)
m1 Use limits right way round.
A1 All correct and with In1 = 0.
AlF forcin7—dIln 7 —cln 4
4 2
—2In—or —4In—
Al 5 or—2In 19
or—1In 16 or 1ln 2401
16
Total 8
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Mark Scheme Advanced - Mathematics A

MAP3 (Cont)

Q Solution Marks| Total Comments
4@a) | 9y +2)° =5+4(x-1)
x=2 9(y+2)=5+4 M1 Substitute x = 2

9y +2)2=5+4x3%ie. (x+1)

y+2=+1 y=—1,-3 mlAl 3 Find two y values. Coords not required

(v+2)%= %,y+2= IR VIVN:
3

(b) % (9(y + 2)2 )= % (5 + 4(x— 1)2 ) M1 Attempt implicit differentiation with

. d
use of chain rule: ay attached to y
term, not x term

18(y+2)%= 0+8(x—1) AlAlL

(2,—1) (2,-3) ml Use x =2 and candidate’s y values

d 4 dy 4
AL L =—— Al 5 OE; CAO
dx 9 dx 9

Alternative: explicit differentiation

2
e /5+4(;c—1) 5

dy 1(5+4(x-1) E 8
e e

(M1A2 fully correct; M1A1 if 9 of g
missing

R T I B
dx 2 9 9

Total 8
s@) |
V=—mr’h and r=h(both)
3
1
=V= Enh3 Bl 1 | AG
(b) d_V — 3
ds B1
d M1 U . hai 1
32— =
3=nh ar se O in chain rule
dh . ) . .
h=2 — =0.24 (cm/ min) Al 3 CAO; Condone omission of units unless
dr
candidate converts to some other units.
Total 4
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Mathematics A - Advanced Mark Scheme

MAP3 (Cont)

Q Solution Marks| Total Comments
6(a)() | flx)= sin(2x + %) Alternative f(x) = sin[Zx + gj
P M1 for o T N o T
v) = had =sin2xcos—+cos2xsin—
f(x) 2005(2x+ 6) M1Al cos[2x+£j 6 6
” . T
f(x)=—4sm(2x+g) Al 3 = @ sin2x+%cos2x

f{x) = /3 cos 2x —sin 2x MIAI
f(x)=2+/3sin2x —2cos2x Al

T . T
(cos " & s1ng terms need not

be simplified)
Iff(x)= sin(Zx + %) expanded incorrectly

. ) . T
i.e. =sin2x +s1n€
f{x) =2cos2x

£(x) = —4sin 2x, must be fully correct for
M1AOAO

If f{x) =cos(2x+%) MIAO

£x) = 2 sin[zx + gj AIF

1o 3 1
=0,f(0)=—, f(0)=—, f(0)=——
x=0,10)= 2, £(0)= 2, ()=
M1AO for part (ii)
(ii) e
f(x) = f(0)+ £'(0)x + (0)7
2
f(x) = %+ 2£x - 4%% M1 Use x = 0 in Maclaurin series, P.I.
1 >
£(x)= 9 +A3x-x Al 2 AG convincingly obtained: show how x * term is
obtained
x° X -
®) || 1- (1 _ _J Bl Useof cosx =1— 7 ; may be derived from
2
first principles
1 2 )C2 1 2 . 1 .. . .
E + \/gx -X 7 = Z b Either £k = —explicity stated or expression in
MIAL | 3 4
= l question written with & replaced by %
4
Total 8
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Mark Scheme Advanced - Mathematics A

MAP3 (Cont)

Q Solution Marks | Total Comments
dx Attempt to separate and integrate.
(@) I ? - I (1 B kt)dt Mi MO if mixture of x’s and #’s
1
lnx=t—5kt2 +c AlA1 ¢ required
1,2
. et — k" Ml Alternatives
x=2000,r=0 =4 =2000 M1 (1) ¢=1n2000 M1
1,2 X 1
1=kt Al 1 =t— —kt*
x=Ae 2 ,whered=¢° 6 n 2000 2
(if 4 suddenly appears without x t—%ktz
justification: AO) 5000 ¢ Ml
Py
x=2000e 2 Al
(2) ¢=1n 2000 M1
Ly
x=¢e 2 +1n2000 M1
1.2
_ e"gkt 112000
Ly
=2000 e 2 Al

3) £ (—kn)dt M1

Al forlnx
Al for

1 ' 1
Inx[l,. =|t——kt’ t——kt’
[ x]zooo ‘: 5 } B

0
A1 For both
sets of limits

Inx—1In2000=¢— %kﬁ Ml

In|—> :r—lkt2 Al
2000 2

L2
x=2000e 2 AG
AG convincingly obtained

(b) | Substituting r=12 x=2000 B1 No simplification required
1
12— Ek(lz)z =Inl Ml For taking In
1
k= Al 3 OE
6
Total 9
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Mathematics A - Advanced

Mark Scheme

MAP3 (Cont)

Q Solution Marks| Total Comments
8(a) 2 31 -1
2 2 0
ot O 5 A 1
egr=0|+A|—
[;has equationr =| —1 [+ A| 1]. Al 2 & ) 0
2 0
(b) 3-A=4+u Ml Set up at least 2 equations and attempt
-1+A=1 to solve.
2 =—1-u
A=2 u=-3 Al
Confirm in third equation Al
Alternative: showing (1, 1, 2) lies on
Intersect at (1, 1, 2) Al 4 both lines A2
4 1 9
(©
1|+ U 0= 1 Ml
-1 -1 -6
is satisfied by 4 =5 Al 2
-1 1
(d | CDe AB=0 Bl CD-| 1|=0o0rCD-|-1|=0
0 0
3 -1 9 -1
—1|+A 1|-| 1||e] 1|=0 M1 .
o) 0 —6 0 not CD -/, unless corrected later
(~6-A)(-1)+(-2+4)=0 ml
=-2 Dis(5-3,2) Al 4 Answer may be in vector form
Alternative to part(d)
[x-9] [-1
y—1[] 1[=0 B1
|z+6 0
=>x—y=8 Mi
x
y |=their r from (a) M1
_Z
(5,-3,2) Al
Total 12
Total 60

10
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