edexcel

cing learning, changing live

Mark Scheme (Results)
summer 2009

GCE Mathematics (6666/01)

A PEARSON COMPANY
ee——



edexcel

June 2009
6666 Core Mathematics C4
Mark Scheme

Question

Number Scheme Marks
Q1 1
f(x)= —(4+x)*
()= T =14+ M1
(4 (s ) Le ) or —= B1
2 V(1+..)
_1)(_3 2 (_1)(_3\(_5 3
_ {H(_%)(ﬁ}( ) 2)(5) (=)(=3)( »(;} j L At
4 2 4 3! 4
ft their (f]
4
L3 e S ey AL, AL (6)
2 16 256 2048
[6]
Alternative
1 _1
f(x)= =(4+x)*
()=~ M1
o (1) T G G 7 P N o G G P T B1 M1 Al
1.2.3
11 .38 2 5 s AL, AL (6)
2 16 256 2048
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Question Scheme Marks
Number
Q2 (a) 1.14805 awrt 1.14805 B1 (1)
(b) axlx %”( ) B1
= .. (3+2(2.77164+2.12132+1.14805)+0) 0 can be implied M1
= i—g(:ﬂ 2(2.77164 +2.12132 +1.14805)) ft their (a) Alft
3
= EX15'08202 ... =8.884 cao Al (@)
) 3sin (Xj
-z = M1 Al
© J?:COS(?,]dX 1
3
=9sin (ij
3
3z
(x\|2
A= 9sm(—j =9-0=9 cao Al €))
3 0
[8]
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Question Scheme Marks
Number
. f(x)= 4-2x __A ., B _C
e @ (2x+1)(x+1)(x+8) 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—>-%, 5=A(})(3) > A=4 any one correct constant Al
x—-1, 6=B(-1)(2) = B=-3
x—-3, 10=C(-5)(-2) => C=1 all three constants correct Al (4)
. 4 3 1
b - d
() ® J(2x+1 x+1+x+3j X
=gln(2x+1)—3ln(x+1)+ In(x+3)+C Al two In terms correct M1 Alft
All three In terms correct and “+C” ; ft constants Alft (3)
(i) [2In(2x+1)-3In(x+1)+In(x+3)]
=(2In5-3In3+In5)—(2In1-3In1+In3) M1
=3In5-4In3
3
ﬁn(%) M1
125
=In| — Al 3
&5 @
[10]
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?\ltﬁggp Scheme Marks
Q4 (a) e’“d—y—Zye’zx:2+2yd—y Al correct RHS M1 Al
dx dx
d —2X —2X dy -2X
—(ye )= —-2ye
e )=er -2y B1
(e‘ZX—Zy)OI—y:ZJFZye‘2X M1
dx
—2X
dy_2+2ye A )
dx e“*-2y
0
0| AP, dy_2+2¢ _ 4 M1
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 Al 4)
(9]
Alternative for (a) differentiating implicitly with respecttoy.
g ¥-2ye™ L 2%4- 2y Al correct RHS M1 Al
dy dy
d -2X —2X —2X dX
—(ye™ )= -2ye " —
dy(y ) ey B1
(2+2ye’2x)%:e’“—2y M1
dy
%_ e—2x_2y
dy 2+2ye™
—2X
D _2rlye SEENNO
dx e -2y
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Question

Number Scheme Marks
Q5 (a) %:—4sin2t, d—i/:Gcost B1, B1
dy 6cost ( 3 j
b A = M1
dx 4sin 2t 4sint
V4 3 i
Att=—, m=-— =—— accept equivalents, awrt —0.87
3 4><§ 5 pteq Al 4)
(b) Use of cos2t =1-2sin’t M1
costhi, sintzl
2 6
X 2
_zl_gilj M1
2 6
Leading to y =+(18-9x) (=3\/(2—x)) cao Al
—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 =
—===(18-9x) 2x(-9
= —(18-9x) 2 x(-9) 51
Attzz,x:cosz—ﬂ:—l Bl
3 3
dy 1.1 4. 13 MLAL (4
dx 2 (27) 2 @
® y’ =18-9x
d
2y-2 =-9 B1
dx
Att=2, y=6sinZ =33 B1
3 3
dy___92 _. B8 MLAL (4
dx 2x 33 2 @
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?\ltﬁggp Scheme Marks
s (5-x)?
Q6 (a) [V(5=x)dx=[(5-x)"dx="—> (+C) MLAL  (2)
(:—%(5—x)3+cJ
(b) (i) J-(x—l)\/(S—x)dx:——(x—l)(5—x)g+§J(5—x)5dx M1 A1ft
_ +§x(5‘5x)2 (+C) M1
= Z(x-1)(5-%) - L (5-x)  (+c) AL @
3 15
(ii) [——(x 1)(5- x)% i(5—x)3}5 :(0—0)—(0—ix43j
15 . 15
128( 8£~8 53] awrt 8.53 M1AL (2)
15 15
[8]
Alternatives for ( b) and (c)
(b) u*=5-x = 2ud—u:—1[ %:—ZUJ
dx du
I( V(5—x)dx = J( ) du _[4 u?Ju(-2u)du M1 Al
j( du_— —u3 (+C) M1
:3( x)i -2 (5~ x)% (+C) AL
(©) Xx=1=u=2, x=5=u=0
|:gu5_§u3:| :(0_0)_(%_%j M1
5 , 5 3
=%(= Ez8.53} awrt 8.53 Al (2)
15 15
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Question Scheme Marks
Number
10 8 2 -2
Q7 (a) AB=0B-OA=|14 |-|13|= or BA=| -1 M1
—4 -2 -2 2
8 2 10 2
r={13|+A| 1 |orr=|14 |+ 1 accept equivalents M1 Alft (3)
-2 -2 —4 -2
10 9 1 -1
(b) CB=0B-OC=|14 |-|9|=| 5 or BC=| -5
—4 6 -10 10
CB = (I’ +5°+(-10)°)=(126) (=3v14~112) awrt 11.2 MLAL  (2)
© CB.AB = ‘C_B'Hﬁ‘cose
(£)(2+5+20)=+126v9cos @ M1 Al
cosé :i = 0~=36.7° awrt 36.7° Al 3
V14
(d)
L:sin 7 M1 Alft
V126
d =3V5(~6.7) awrt 6.7 Al (3)
(e) BX?=BC?-d’=126-45=81 M1
1 1 275
I CBX =5 xBX xd :§x9x3\/5: (~30.2) awrt30.10r30.2 MLAL (3)
[14]
Alternative for (e)
I CBX :%xdeCsin ZXCB M1
:%x3\/5x V1265in(90-36.7)° sine of correct angle M1
~ 30.2 2745 , awrt 30.1 or 30.2 Al )
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Question Scheme Marks
Number
Q8 (a) Isinzede:%j(l—COSZH)dH:%H—%Sin249 (+C) M1AL (2)
dx
X=tand = —=sec’ ¥
(b) a0
7r_|.y2dx:nIyZj—zdezﬁj(ZsinZH)zseczé’de M1 Al
2% 2sin@cos )’
:ﬂ.[( : cos’ @ ) % "
=167zjsin29de k=167 Al
1 1 T
Xx=0 = tand=0 = =0, X=—— = tanf=— = 0=—
3 73 6 Bl 0
(v =167zj Ssin29d0]
0
© Y, :167{16’—8”1 29}6 M1
2 4 0 |:
=167 K%—%sin%) —(O—O)} Use of correct limits M1
7 3) 4 , 4
=167 =22 |=242 273 =2 g=-2 Al 3
7{12 8) o p=r. )
[10]
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