edexcel

dvancing learning, changing lives

Mark Scheme (Results)
Summer 2009

GCE Mathematics (6666/01)

A PEARSON COMPANY
——



edexcel

June 2009
6666 Core Mathematics C4
Mark Scheme

Question

Number Scheme Marks
Q1 1 !
= = 4 2
(x) @) (4+x) M1
1 1
= 4 2 1 - 1
(4)*(1+ ..) (1+ )Oer(1+) B1
_ 1+(_l)(£j+(_;)(_g)(£j2+(_;)(_;)(_g)(fj3+ M1 A1ft
4 2 4 3! 4
fit their (fj
4
L SR VO B S B N A1, A1 (6)
2 16 256 2048
[6]
Alternative
1 1
f(x)= =(4 :
()= "4+ M1
:4,i+(_%)4 x+(_%)(_%)4 %XZ (_%)(_%)(_3)4 2x3+ i mM1 A1
— 1.2 1.2.3
B R VR: S S B A1, AT (6)
2 16 256 2048
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%L:jens]ggp Scheme Marks
Q2 (a) 1.14805 awrt 1.14805 B1 (1)
1 3x
b A~ —x—( ... B1
(b) 5% (...)
= .. (3+2(2.77164+2.12132+1.14805)+0) 0 can be implied M1
= %(3+2(2.77164+2.12132+1.14805)) ft their (a) A1ft
RY/4
=E><15.08202 ... =8.884 cao A1 (4)
3sin(xj
(c) j3cos(£]dx:—3 M1 A1
3 1
3
=9sin(fj
3
3z
2
A={9sin(£ﬂ =9-0=9 cao A1 (3)
3 0
[8]

6666/01 GCE Mathematics June 2009 3




edexcel

%uestion Scheme Marks
umber
Qa3 f(x)z 4-2x _ A N B N C
@) (2x+1)(x+1)(x+3) 2x+1 x+1 x+3
4-2x=A(x+1)(x+3)+B(2x+1)(x+3)+C(2x+1)(x+1) M1
A method for evaluating one constant M1
x— -1, S:A(%)(%) = A=4 any one correct constant A1
x—>-1, 6=B(-1)(2) => B=-3
x—>-3, 10=C(-5)(-2) = C=1 all three constants correct A1 (4)
) 4 3 1
b - dx
®) @ j(2x+1 x+1+x+3)
:gln(2x+1)—31n(x+1)+1n(x+3)+C Al two In terms correct M1 A1ft
All three In terms correct and “+C” ; ft constants A1ft 3)
(i) [2m(2x+1)-3In(x+1)+In(x+3)]
=(2In5-3In3+In5)—(2In1-3In1+1In3) M1
=3In5-4In3
3
=ln(gj A1 3)
81
[10]
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%uestion Scheme Marks
umber
Q4 (a) e’zxd—y—2ye’2x =2+2yd—y Al correct RHS M1 A1
dx dx
d —2x —2x dy -2x
—(ye )= —=-2ye " B1
ye™)=e o2y
_ dy _
e -2y)—==2+2ye™ M1
(™ =2y) 3 =2+2y
2+2ye™
d_yzz—ye A1 (5)
dx e -2y
2+2¢"
(b) AtP v_ £y M
dx e-2
Using mm' =-1
m':l M1
4
1
y—1= Z(x—O) M1
x—4y+4=0 or any integer multiple A1 (4)
[9]
Alternative for (a) differentiating implicitly with respect to y.
e’2x—2ye’2"£ = 2g+2y Al correct RHS M1 A1
dy dy
d —2x —2x —2x dx
—(ye )= =-2ye " — B1
o) ¢4
(2+2ye'2*)9:e-2*—2y M1
dy
E B e—2x_2y
dy 2+2ye™
2 2 —2x
dy _2+2ye At (5)
dx e7-2y
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dx  2x3v3 2

Question Scheme Marks
Number
dx . dy
5 —=—-4smn2t, —=6co0st B1, B1
Q5 (a) q &
d 6
dy _ c.ost __ 3 M1
dx 4sin 2t 4sint
Vs 3 V3 .
Att=—, m=———r—=—— accept equivalents, awrt —0.87 A1 (4)
4><V—23 2
(b) Use of cos2t =1-2sin*¢ M1
costhf, sint:Z
6
2
Xo1o90 2 M1
2 6
Leading to y=+(18-9x) (=3\/(2—x)) cao A1
—2<x<2 k=2 B1 (4)
(c) 0<f(x)<6 either 0<f(x) or f(x)<6 B1
Fully correct. Accept 0< y <6, [0, 6] B1 (2)
[10]
Alternatives to (a) where the parameter is eliminated
® y=(18-9x)°
dy 1 L
—=—(18=-9x) 2 x(-9 B1
Y L (18-0x)7 x(-9)
T 2
Att=—, x=cos—=-1 B1
3 3
LR S O TR M1 AT (4
dx 2 \/(27) 2 “)
@ y* =18-9x
dy
2y—=-9 B1
e
Atr=2, y=6sinZ =373 B1
3 3
d 9 V3
L S M1 AT (4)
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%ﬁggp Scheme Marks
Q¥ (@ J.\/(S—x)dx:_[(S—x)%dx:( :f) (+C) M1 AT (2)
(259 vc)
| @ I(x—l)\/(S—x)dx=——(x—1)(5—x)g+§J(5—x)xdx M1 A1ft
_ +§x(5_f)z (+C) M
= 2o )(5-x) —2(5-x)  (+C) M@
3 15
(ii) [——( ~1)(5-x) ——( —x)i} =(0—0)—(0——x43j
=%(=8§z8.53j awrt 8.53 M1 AT (2)
15 15
[8]
Alternatives for ( b) and (c)
b) uw=5-x = 2u%=—1 ( = %=—2uj
dx du
2 dx 2
I(x—l)x/(S—x)dsz(4—u )uaduzj(4—u )u(—Zu)du M1 A1
= (2u4—8u2)du:—u5—§u3 (+C) M1
=259 560 (50) 3
(©) x=1=>u=2, x=5=u=0
[Eus—g } :(0_0)_(ﬁ_ﬁj M
5 , 5 3
=%(= 8i ~8 53] awrt 8.53 A1 2)
15 15
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%uestion Scheme Marks
umber
10 8 2 -2
Q7 (a) AB=0OB-04=|14 |-| 13 |=| 1 or BA=| -1 M1
—4 -2 -2 2
8 2 10 2
r=[13|+A4] 1 |orr=|14 [+4] 1 accept equivalents M1 A1ft (3)
-2 -2 —4 -2
10 9 1 -1
(b) CB=0B-0C=|14|-|9|=| 5 or BC=| =5
—4 6 -10 10
CB=(1”+5"+(-10)" ) =V(126) (=3714~11.) awrt 11.2 M1 AT (2)
(c) CB.AB = ‘@‘ ‘A—B‘cos o
(£)(2+5+20)=~126v9cos @ M1 A1
cos¢9zi = 0=~36.7° awrt 36.7° At 3)
V14
(d)
——=sind M1 A1ft
V126
d=3V5(=6.7) awrt 6.7 A1 (3)
(e) BX*=BC*-d’=126-45=381 M1
1 1 2745
!CBX:EXBXxd:EX9><3\/5= (=30.2) awrt 30.1 or 30.2 M1 AT (3)
[14]
Alternative for (e)
! CBX:%xdeCsinéXCB M1
= %x 3V5x~126sin(90-36.7)° sine of correct angle M1
~30.2 2745 , awrt 30.1 or 30.2 A1 (3)
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Question Scheme Marks
Number
» | 11
Q8 (a) [sin Hdé?:Ej(l—COSZQ)dQ:EH—Zng@ (+C) MIAT (2)
dx
b x=tand = — =sec’ 0
(b) 0
2 de . 2 2
njy dxzﬁJ.y —denJ(Zst@) sec’0dd M1 A1
do
zﬂj(2x2sin9cose)2d0 M1
cos’ @
:167zjsin29d9 k=167 A1
1 1 T
x=0 = tanfd=0 = =0, x=— = tanf=—— = =— B1 (5)
V3 V3 6
[V:W:J' 6sin2¢9d<9j
0
(c) V:167{10—sm29}6 M1
2 4 0
=16x i—lsmz -(0-0) Use of correct limits M1
12 4 3
7 3 5 4
=l6r| Z-2 =22 -2243 =2 g=-2 Al 3
(12 8) d P 3 1 )

[10]
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