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Question
Number Marks
2
Qf a AT
@ 4a’
Using “b° = a’ (e2 —1)”
a’ =4a’ Mt A1
Leading to e= 75 Al (3)
(b) "x — 2"
e
a=_ M1 Alft  (2)
2
[5]
ds
(07 p=— B1
dy
s=jtanwdty=lnsecy1 (+4) M1 A1
At s=0, y=— 0=Inv2+A => A=-InV2 M1 At (5)
secy
s =In 5
( & .
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Question

Number Scheme Marks
@ (a) 2sinhxcoshx=2| =% || £*€
2 2
2x —2x
& -° M
2
=sinh2x %k cso | Al (2)
(b) x=0 B1
2sinh xcosh x = 6sinh* x + 7 sinh x M1
2coshx=6sinh x+7
e'+e  =3e"—3e "+7 M1
2" +7e -4=0 A
(2ex—1)(ex+4)=0 M1
el Al
2
x=—In2 accept ln% Al (7)

[9]
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Question

Number Sheme Marks
4 (a) 1,=[1.(Inx)" dx
= x(Inx)’ —fx.n(lnx)“xldx M1 A1 Af
x
=x(Inx)" —n_[(lnx)n_ldx
=n(Ilnx) —nl,_, * cso | Al (4)
(b) I,=x(Inx) =3I, Mt
= x(Inx)’ —3(x(lnx)2 —211) M1
= x(Inx)’ =3x(In x)* +61,
= x(Inx)’ =3x(Inx)" +6(xnx~1,)
= x(Inx)’ ~3x(Inx)’ +6xIn x—6x M1 A1
With the limits 1 and e
I,=e-3e+6e—-6e+6=6-2¢ Mt Al (6)
[10]
If 1, is integrated directly
(b) I, =x(Inx) =31, Mt
=x(lnx)3 —3(x(1nx)2 —211)
= x(Inx)’ =3x(Inx)’ +61, Mt
1, :jl.lnxdx:xlnx—fxxldx:xlnx—x Allow if quoted | M1 Af
x
(I3 =x(Inx)’ =3x(Inx)’ +6x1nx—6x)
With the limits 1 and e
I,=e-3e+6e—-6e+6=6-2¢ M1 At (6)
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Question

Number Sheme Marks
dy .
(@3] (a) — =3sinh3x—-4 M1 A1
dx
3sinh3x—-4=0
sinh 3x :i M1
3
3x= arsinhi
3
X =—arsinhi M1
3
=—1n[§+\/((§)2 +1)} ~—In3 At (5)
(b) [ (cosh3x—4x)dx = Smg X o M1 A1
. 1ln3 . 2
A:{s1nh3x_2x2}3 :smh(lnS)_Z(lnS) M AT
3 . 3 9
_ 1n3_e—1n3_ :3_%_ M1
6 6
4 2(In3)
9 9
:—[2—(ln 3)2} % cso | Af (6)

[11]
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Question

Number Scheme Marks
a dx a

J'ﬁdx: \/(:2_ ZJ(M%]W M1 Al

= Larcoshu (+A) M
a

:—larcosh(ﬁj (+A) Al (6)
a pt

1 1 5
(b) ———dx=-——arcosh (—j M
JX\/(ZS—xz) 5 X

4
—l arcosh [2] = l arcosh £§j —arcosh (é) M1 A1
5 x)|, 5 3 4

=l[ln3—ln2]
5
=llné M1 A1 (5)
5 2
[11]
"""""""" Alternative for part 2)
a dx sinh u
X= = =T B1
coshu du cosh”u
1 .
) 1 o
a az_( a j M1 A1
coshu coshu
1 1
:—E_[ldu =——u (+A) M1 M1
:—larcosh(gj (+4) A (6)
a X
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Question

Number Scheme Marks
Q7 (a) u=karcsin2x, %=L
V(1-4x)
j—yZCOSLt
u
o (=47 M1 A1
cosu=\/(1—sin2u)=\/(1—y2)
dy ) 2k
a—\/(l—y )Xm Al
dy
1-4x* )= =2k+/(1-y’
V(1=42) == 26(1-57)
d 2
(1-4;8)(&] =4k (1-)") * cso | MIAT  (5)
Using u = arcsin 2x is marked similarly.
2 2
(b) —Sx(d—yj +(1—4x2)2d—yd f=—8k2yd—y M1 A1 A1
dx dx dx dx
dy d’y
—4xa+(1—4x2)g:—4k2y Mt
(1—4x2)d—2y—4 S a4’y =0 * cso | Al (5)
[10]
Alternative for part (a)
arcsin y = k arcsin 2x
1 dy 2%
dy
1-4x2) =2 =2k ~/(1-
V(1=42) - =26N(1-57)
[ dy ’ 2 2
(1-4 )(Ej =4k (1-y7) * cso | M1 A1 (5)
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Question

Number Sheme Marks
Q8 (a) Eliminating y between y = mx+c and y* =4ax
(mx + c)2 =4dax
m’x* +2(mc—2a)x+c*=0 M1 At
For a tangent “b*~4ac=0"
4(mc—2a)2—4mzc2 =0 M
Leading to c=2 % cso | Al (4)
m
(b) y=mx+< passes through (4a,5a)
m
Sa = dma+< wi
m
4m* -5m+1=0 Al
(4m—1)(m—1):0 M1
m= l, 1 Al
4
y=ix+4a, y=x+a both | A1 (5)
(c) Obtaining the points of contact between the tangents and the curve
e.g. Substituting m = %, ¢ =4a into the quadratic in part (a)
1, , [ x ?
—x"—2ax+16a"=|=-4a | =0 = x=16a M1
16 4
Point has coordinates (16a, 8a) Al
Substituting m =1, ¢ = a into the quadratic in part (a)
x*—2ax+a’ :(x—a)2 =0 = x=a
Point has coordinates (a, 2a) A
With all methods, M1 is for finding the x- or y-coordinate of one point of
contact. Al is for any two coordinates correct. The second Al is for all
four coordinates correct.
RQ? =(16a—a)2+(8a—2a)2 =261a’ M1
RQ=av261 (=3aV29) Al (5)

[14]
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Question

Number Scheme Marks
Q8 Alternatives for part (a)
@ Let the point of contact of / and C be (2at, atz)
dy y 2a 1
dx x 2at t
[ has the form y= 1)c +c Al
t
(2at, atz) lies on / 2at = 1at2 +¢c = c=at M1
t
a
c=at=— Xk cso | Al (4)
m
@ Eliminate y between y = mx + £ and y* =4ax
m
a 2
(mx + —j =4ax
m
a2
m*x® +2ax + — =4ax
m
Cl2
m*x’ —2ax+—=0 M1 A1
m
2
(m _ij -0 Mt
m
As this is a complete square, [ is a tangent to C when ¢ = 4 % cso | Al (4)
m
Note: Alternative @ allows the coordinates of R and Q in part (c) to be
written down using x = iz .
m
Alternative for part (b)
y=mx+ L tva passes through (4a, Sa)
m t
Sa = da + at M1
t
t*=5t+4=0 Al
(t-1)(t-4)=0 Y
r=1,4 Al
y:ix+4a, y=x+a both | Al (5)

GCE Further Pure Mathematics FP2 (6675) January 2010 8




htips2//xiremepape.rs/



Further copies of this publication are available from
Edexcel Publications, Adamsway, Mansfield, Notts, NG18 4FN

Telephone 01623 467467
Fax 01623 450481

Email publications@inneydirect.com
January 2010

For more information on Edexcel qualifications, please visit www.edexcel.com/ quals

Edexcel Limited. Registered in England and Wales no.4496750
Registered Office: One90 High Holborn, London, WC1V 7BH



