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1.

Find the set of values of x for which

3 X—4
_ > A
X+3 X
(7)
d?y X [ dy . j
— =€ | 2y—+ Yy +1]|.
% Yax )
(@) Show that
d*y _ |, d% (dyjz dy |
— e |2y—+2 — | +ky—+y +1},
dx® l: Y dx? dx Yax Y
where K is a constant to be found.
®)
. _ B dy _
Given that, at x =0,y =1 and i 2,
X
(b) find a series solution for y in ascending powers of x, up to and including the term in x°.
(4)
Find the general solution of the differential equation
Xd_y +5y: In_X, X>0,
dx
giving your answer in the form y = f(x).
(®)
Given that
@r+1)°=Ar+Br?+ Cr +1,
(@) find the values of the constants A, B and C.
(2)
(b) Show that
@r+1)°-(r-1)>=24r*+2.
(2)
(c) Using the result in part (b) and the method of differences, show that
dort = En(n +1)(2n + 1).
-1 6
®)
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The point P represents the complex number z on an Argand diagram, where
lz—i]=2.
The locus of P as z varies is the curve C.

(a) Find a cartesian equation of C.

)
(b) Sketch the curve C.
)
A transformation T from the z-plane to the w-plane is given by
w= Z+_I , 2% 3l
3+1z
The point Q is mapped by T onto the point R. Given that R lies on the real axis,
(c) show that Q lies on C.
(®)
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Figure 1

The curve C shown in Figure 1 has polar equation

r=2+cosd 0<6@< %
At the point A on C, the value of r is %

The point N lies on the initial line and AN is perpendicular to the initial line.

The finite region R, shown shaded in Figure 1, is bounded by the curve C, the initial line and the
line AN.

Find the exact area of the shaded region R.

9)

(@) Use de Moivre’s theorem to show that

sin50 = 16sin” @ —20sin® @ + 5 sin 6.

(®)

Hence, given also that sin 3¢ = 3 sin @ — 4 sin® 4,

(b) find all the solutions of

sin 56 =5sin 36,
in the interval 0 < @ < 2z Give your answers to 3 decimal places. ©

6
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The differential equation

2
d_;( e +9x=cos3t, t>0,
dt dt

describes the motion of a particle along the x-axis.

(a) Find the general solution of this differential equation.

8
(b) Find the particular solution of this differential equation for which, att=0, x = % and 3—1( =0.
®)

On the graph of the particular solution defined in part (b), the first turning point for t > 30 is the
point A.

(c) Find approximate values for the coordinates of A.

)
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FINAL MARK SCHEME

?\ll:enitt:gp Scheme Marks
1. 3x=(x—4)(x+3) X* —4x-12=0 M1
X=-2, X=6 Al
both
Other critical values are x=-3, x=0 B1, B1
—3<X< -2, O<x<6 M1 Al Al
(7
7
2.
dy d’y (dyjz dy ( dy | J M1 Al
— =" 2y—+2| = | +2y—= [+ 2y—=+y“ +1
@) dx? (ydx2 dx ydx ydx y
dy d’y (dy}z dy Al
—=e"2y—+2 = | +4y—=+y°+1 k=4
dx? (ydx2 dx ydx y ( )
3)
d? 0 Bl
— | =e (4+1+1)=6
(b) (dle (4+1+1)
d’y 0 Bl
— | =e"(12+8+8+1+1)=30
dx® ),
2 3
y:1+2x+%+3ox =1+2x+3x* +5x° ML ALft
4)
7
5
3. ﬂ+5l =In_2x Integrating factor eIX M1
dx X X
ef; — e5Inx — X5 Al
4 3
[ e =X ANX X gy M1 M1 Al
4 4
4 4
_X'Inx x* (+C) Al
4 16
4 4
oy Xnx xt o yInx_ 1 .¢ M1 Al
4 16 4x 16X X
(8)
8
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Question

Number Scheme Marks
4,
@ | (2r+1)"=(2r) +3(2r)* +3(2r)+1 M1
A=8 B=12, C=6 Al
(2)
(b) (2r—-1)° =(2r)’-3(2r)" +3(2r)-1 M1
(2r+1)’ —(2r -1’ =24r* +2 (*) | Alcso
)
(© r=1: 37 = 24x1*+2
r=2 5 -3 = 24x2°+2
: M1 Al
r=n: (2n+1)’—(2n-1)° = 24xn*+2
summing: (2n+1)°—1=24"r’+(}" )2 M1
(>2)=2n B1
Proceeding to Zn:rz =%n(n +1)(2n+1) Alcso
r=1
(5)
9
5.
@ @ (y-1f =4 M1 Al
)
(b) Al
Cw M1: Sketch of circle M1
> Al: Evidence of correct centre and radius Al
)
 (x+iy)+i x+i(y+1)
© YT ikriy)  Boy)+ix M1
_ [x+i(y+1)][(8-y)-ix] it
[(3=y)+ix][(3-y) -]
On x-axis, so imaginary part = 0: (y+1)(3-y)-x*=0 M1 Al
(y+DB-y)-x*=0 = x*+(y-1)*>=4,s0QisonC Alcso
)
9
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EDEXCEL FURTHER PURE MATHEMATICS FP2 (6668) — JUNE 2011 FINAL MARK SCHEME

Question Scheme Marks
Number
6. 2+c0s0=2=0=" B1
2 3
1 2 1 2
EI(2+COSO) dezzf(4+4cosé?+cos 0)do M1
=1{4¢9+4sin0+5m20+2} M1 Al
2 2
Substituting limits = —+ — [ :l 37 17\/_ M1
2| 6 8 2
Area of triangle = 1(rcosé’)(rsme)z1 LENEN [ —@ M1 Al
2 2 4 2 2 32
AreaofR—g—” ﬂ—ﬁ 3—” i M1 Al
4 16 32 4 2
©)
9
1.
(a) sin56 = Im(cos @ +isin §)° Bl
5cos” 4(isin 8) +10cos? A(i’sin® @) +i°sin® 6 M1
=i(5cos* #sin @ —10cos? Fsin® @ +sin® 6) Al
(Im(cos @+isin 6)° ) = 5sin O(1—sin® ) ~10sin° O(1—sin’ H) +sin® M1
sin50 =16sin® #—20sin®@+5sin@  (*) Alcso
5)
(b) 16sin° 6—20sin® 0+5sin @ =5(3sin 0 —4sin’ 0) M1
16sin® @—10sin@=0 M1
Sin4(9=g 6 =1.095 Al
Inclusion of solutions from siné = —f{/é M1
Other solutions: 8 =2.046, 4.237, 5.188 Al
sin@=0=>0=0, =7 (3.142) B1
(6)
11

GCE Further Pure Mathematics FP2 (6668) — mark scheme June 2011
3



EDEXCEL FURTHER PURE MATHEMATICS FP2 (6668) — JUNE 2011

FINAL MARK SCHEME

ﬁﬂﬁqs;g)rn Scheme Marks
8.
(a) m’+6m+9=0 m=-3 M1
CF. x=(A+Bt)e™ Al
P.l. x=Pcos3t+Qsin3t Bl
= —3Psin 3t +3Qcos 3t M1
#& —9P cos3t —9Qsin 3t
(—9Pc033t—9Qsin3t)+6(—3Psin3t+3Qcos3t)+9(Pcos3t+Qsin3t)=cos’3fvI1
-9P+18Q+9P =1 and -9Q-18P+9Q=0 M1
1
P=0 and Q= — Al
Q 18
Xx=(A+Bt)e™ +%sin3t Alft
(8)
1
(b) t=0: x=A:§ Bl
X =-3(A+Bt)e™ +Be™ +%c053t M1
. 1 4
t=0: X:—3A+B+E:O B:§ M1 Al
x=| L8 ea L gna Al
2 3 18
(5)
(c) t~ 59% (=30.9) Bl
X =~ —i B1ft
18
()
15
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