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9801 Advanced Extension Award Mathematics

Mark Scheme

Q. Scheme Marks Notes
1(a) A +16 =9+ x+1+ GM M1 Initial squaring -both sides
3+x=3Vx+1 (0.e.) Al Correct collecting of terms
9+6x+x>=9(x+1) or y=+vJx+1—-3TQiny M1 gnzsq”a””g
x*-3x=0 or (y-2)(y-1)=0 Al Both values
x=0o0r3 B1 (5) | (S+ for checking values)
For use of nlogx rule
(b) | $log, x =log, x Bl
For reducing xs to a single log
| 7)~ log, vx = log, * " M1
093(x—~7) - log, vx =log, Jx M1 for getting out of logs
. ALl for correct equation
So 2x-14=3Jx (0.e. all x terms on same line) M1Al
2 Attempt to solve suitable
2(\/;) ~3Jx-14=0 M1 3TQinxor Jx
(2\/; B 7)(\/; * 2) =0 Either solution for ~/x or
. Must be rational a/b
Vx = ! or -2 Al i ¢
2 49/4 oe only
49 Al (7) (S+ for clear reason for
x= T rejecting x = 4)
[12]
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Q. Scheme Marks Notes
2(a =20a+(p-Dd) and »=2(2a+(g-1d M1 Attempt one sum formula
@1 q 7 (2a+(p—1)d) p=3(2a+(g-1)d) Al Both correct expressions
qg p Eliminate a. Dep on 1" M1
2(———j=d(p—1—q+l) M1 Must use 2 indep. eqns
P g Al Correct elimination of a
go2a-p).  _-2Ap+q)
- pa(p—q) ’ - Pq Al (5) | Correct simplified d =
Substitute for d in a correct
_ 20 Ay 20 sum formulai.e. eqnina
) | 2a=24,p=D2q+p) . _4ag=D-p'(p-] ML | ony
P P P4(a—p) dMm1 Rearrange to Dep M1
a=.
¢ +ap+p°—p=q 4 +(p-Dg+p) P’ +(@-(g+p)
A1l (3) | Correctsingle fraction
pq pq pq ®) with denom = pq
p+q(2q9 (p-D2(q+p) -2(p+q) Attempt sum formula with
©) . T(_"‘ + (p+q-1) M1 n = (p+q) and ft their a
p pq and d
2 2
) 209" +qp+p° —p-q) 2(p+q-1(p+q) ML Attempt to simplify-
pq pq denominator = pq or 2pg
pP+q - Al (3) | Atfor-
- =-[p+ or -(p+q)
pq [ pq] [p+al [11] (S+ for concise
simplification/factorising)

Marks for Style Clarity and Presentation (up to max of 7)

S1or S2

For a fully correct (or nearly fully correct) solution that is neat and succinct in question 1 to question 7

Tl

Fora good attempt at the whole paper. Progress in all questions.
Pick best 3 S1/S2 scores to form total.
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Q. Scheme Marks Notes
3(a) Correct attempt to diff’n
2x+2))'+ fr+ fi =0 ML 20
Al All fully correctand = 0
o, 2x+ fy
VT 2y + £] dM1 Isolate y' Dep on 1% M1
At (a, B) gradient, m = _2at]B (0. Al (4) | Subaandp
28+ fa]
) M1 Sub m =1 and form linear
(b) | ™= lgives: 2a+fp=-2p-fa equation in ezand 4.
. _ _ —_ *
S(a+B)(f+2)=0=a=-p (orf=-2) (*) Alcso (S+ for using/ = -2)
Fromcurve: o’ +a’—fa’-g*>=0 (0.e.) M1 g?gu(ﬁ,: ~Ainto equation
2 +
nd’2- =g = a’=-2 _andso a(or f)=—=2—_ (¥) |ALCSO | simplify to answer,
2-f N2 f 4) (S+ for considering /< 2)
() 2, M1 Attempt to complete the
(x—y) =g or x—y=41g square, allow +
Orshows m =1
Line y =x+g sketched Al Sketches should show y
Line y =x—g sketched Al (3) intercept or eq’n at least.
[11]
4(a) -5 0 B1 \C/ec':jors AC or AF.
S . . . ondone +
AC=|10 |, AF =| 10 |; [4C|=+125 [4F|=1/500 B
0 20 Bl correct mods
AC e AF =100 = c0s LCAF = __ 100 _2 or0.4 M1 ek methoctfor x
= = \/]E\/% ,—i . Al (4) COS(CAF)
| (s) (5] (55 [ 5 ) | M| At orac
OX =|0|+¢/10 |=| 10¢ |or [10-2a |; FX =|10¢-10 _
M1 Attempt FX. Must be in
0 0 0 0 -20 T terms of one unknown
FXeAC=0 = 25:+100-100+0=0, [7=0.8] M1 Correct use of . to get
linear egnin ¢
. 1 . —4 . Al t=0.80.e.
OX=|8 | FX=| -2 |and |FxX|=+/420 Al Correct vector OX
M1 Attempt + FX
0 -20 AL ) 420 o.e.
[‘ﬁ’(‘ =/420 earns M1 M1 Al; OX earns MIM1A1A1]
(© S 5 -2.5 Bl B1 for each vector
L:(r=)2| 5 |and 1,:(r=)| 0 |+x| 10 Bl equation
10 0 20 M1 Clear attempt to solve
Solving: 54=5-2.5x and 54=10u (0..) leading to 4 =or =
41=08, u=04 ﬁi (5) Accept position vector
Intersection at the point (4, 4, 8) [16] (S+ for clear attempt to

check intersection)
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Q. Scheme Marks Notes
5(a) . Ox 1 B1 Correct dx/du (0.e.)
x=l+u" =>—=-—
u u
= J ! (_izj du M1 Attempt to get 7in u only
uNu?+2u™t U
/ du (0.6) Al Correct simplified
- m ' expression in u only
=—(1+ 2u)% (+¢) M1 Attempt to int’ their /
Al Correct integration
1 . 2 1 x+1Y :
Uses u=——-togive/ =—(1+—)*+c, I=—]—| + Sub back in xs
x-1 J ( x—l) (x—lj ¢ | Ml )
Alcso Including + ¢
sec +1 seCa +1 )
(b) | =— Use of part (a)
sec f—-1 seca 1 M1
_ (14 cosﬂ 1+ cosa M1 Multiply by cosx
1-cosp l c03a
1 M1 Use of half angle
2c0s2 (% 2 FARE . formulae
= _ C?i (ﬂ)j ( C?i (2)j [“2” is needed]
2sin”(3) 2sin“(%) M1 Correct removal of /.
- ) . Alcso
= COo 2 —CO 2 ) (5) [12]
6(a) | 4= 24 y=xty (1—x4)% B1 A as function of x only
d4 -1 For some correct diff’n.
a =2x—(2x°)(1-x*) M1 More than just 2x
940, x=0or = 1-x*)? Al For x2 = (1-x")2
dx Bl For x = 0[=by min=1]
i.e. x2=y2:>x:iy;and x“:y“:%, S0 x2+y2:\/5 M1; Bl M1 for reaching y = +x
- . . i B1 for max = /2
So minimum is 1 [and maximum is +/2 ] B1 (7) |Formin=1
(b) 7§
: Bl Circle, centre (0,0) r =1
t: jjo B1 Other curve
©) X2 +y2 =42 [Bli(L)](S) (S+ for some explanation
ALT(a) | Let x = rcos6 and y = rsind then »*(cos* §+sin* ) =1 Bl
1 1
4 . 2
rt=— ——= ——————; S01l<r"<2 M1A1,
cos"@+sin" @ 1-3sin” 20 B1B1
Max value when § =Zsox =y M1A1
st Then differentiat
OR | 42 (¥ +y?)* =1+ 2x%y* =1+ 2x* (1 -x*) 1"Bl bef?re iierentiate as
OR | 4°~1=2)" > (£ =1’ =4x*(1-x") ;=4G-(-+")") | BLm1AL | BY ComPleting the square
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Q. Scheme Marks Notes
7(a) | f(x)=[1+(cosxcosZ—sinxsinZ)][1+ (sinxcosZ +cosxsinZ)] | M1 Use of sin(4+B) etc
=[1+ 5 cosx —Z=sinx)J[1+75sin x + - cos x] B1 sin%zcos%zvla
(1+ COSx) —(—sm x)?or =1+2 COSx+ Lcos® x—1sin® x M1 Multiply out and
_1+ \/_ cosx+1 COS x—l(l COS x) remove sinxcosx terms
M1 Eqn in cosx only
Sof(x) =3}+Zcosx+cos’x =(f+cosx)® (¥) Alcso
(b) 2 - ©) M1 20 or f< (L +1)°
Range: 0<f(x)< (f+1)° orequivalente.g. 3+=% M1 2000 f< (5 +1)
Al (2) | Alboth [M1AO for <]
(c) | cosx=1gives maximaat (0,2 ++/2) and at (27,3 : ++/2) B1 B1ft | If yco-ordis wrong
allow 2" B1ft
Minima when (% +cosx) =0 = cosx=—— soatx=3% or & | M1 M1 for y = 0 at cosx =
Al Al for x co-ords
f'(x)=-2sinx(;+cosx)=0at x=r, M1 For f'(x)=0 and x = 7
so at (7,2 —~/2)there is a (local) maximum Al (p) | Alformax point
= = L 2= _ 2 Form and solve correct
(d) | ¥ =2 meets y = f(x) so (ﬁ+COSx) 2 = C0Sx =2 M1 con
Lx=%Z or I Al Both
Area = I(Z—f(x)) dx [or correct rect - integral 0.e.] M1 Correct strategy
= j(l—\/ECOSx——COS Zx) dx M1 All terms of integral in
] ] suitable form
= [x—x/ESInx—%SIn Zx} dM1A1 | M1 for some correct
int’ Dep on previous M
Al for all correct
14 1 1 1 1
= ( +v2x —+4><1j (4 \/EXT_ZJ dM1 Use of their correct
2 limits. Dep on 1% M1
37 5
- 7 E Al (8) NB Rectangle =3x
[21]
ALT | (@) f(x) =1++/2 COS(x + % — =) + sin(2x + £) 1°M1B1
= 1+~/2cosx +2C0s 2x ond nqq | Remove sin(2x + %)
= 1++/2cosx—1+cos? x 39 M1 | Thenas in scheme
d P T
ALT | (@) I(%+003x)2dx:j%+ﬁ003x+%+%0032x dx 3" M1 | Alltermsin form to int
= lx++2sinx+isin2x+ix 4" M1
2" Al

Will score 2" M1 when
they try to subtract from
area of rectangle
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