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Find the set of values of x for which

|2 —4]>3x.
()
The curve C has polar equation
r=1+2cosf, 0<6 < %
At the point P on C, the tangent to C is parallel to the initial line.
Given that O is the pole, find the exact length of the line OP.
()
(a) Express the complex number —2 + (2v3)i in the form r (cos @ + i sin 6), —~z< 0 < .
®)
(b) Solve the equation
Y =2+ (2\W3)i
giving the roots in the form r (cos 8 + i sin ), —-7< 0 < .
()
Find the general solution of the differential equation
2
d_;( +5d—x +6x=2cost-sint.
dt dt
9)
N Y
dx
(@) Show that
d’y dy
X—- +(1-2y)— =3.
ax TG
)

Giventhaty=1atx =1,

(b) find a series solution for y in ascending powers of (x — 1), up to and including the term

in(x—1)°%.

(8)
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(a) Express ! in partial fractions.
r(r+2)

)
(b) Hence prove, by the method of differences, that
Z”: 1 _ n(an +b)
~r(r+2) A4n+D)(n+2)
where a and b are constants to be found.
(6)
(c) Hence show that
2 1 n(4n+5)
Lr(r+2)  An+)(n+2)(2n+1)
®3)
(a) Show that the substitution y = vx transforms the differential equation
a2 =iy (1)
dx
into the differential equation
v =12 ()
dx
@)

(b) By solving differential equation (1), find a general solution of differential equation (I) in the
formy = f(x).

(6)
Giventhaty=2atx =1,
(c) find the value of j—i atx =1.

)
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The point P represents a complex number z on an Argand diagram such that
|z-6i|l=2]z-3].

(a) Show that, as z varies, the locus of P is a circle, stating the radius and the coordinates of the
centre of this circle.

(6)

The point Q represents a complex number z on an Argand diagram such that
37
arg(z—6)= R

(b) Sketch, on the same Argand diagram, the locus of P and the locus of Q as z varies.

(4)
(c) Find the complex number for which both lz-6il=2|z-3] and arg(z—16) = —377[.

(4)

TOTAL FOR PAPER: 75 MARKS
END
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EDEXCEL FURTHER PURE MATHEMATICS FP2 (6668) — JUNE 2012 FINAL MARK SCHEME

Question

Number Scheme Marks
x?—4=3x and x*—4=-3x, or graphical method, or squaring
1. . . M1
both sides, leading to x =...
(x=-4, x=-1) x=1 x=4 seen anywhere BlB1
Using only 2 critical values to find an inequality dM1
x<l x>4 both strict, ignore ‘and’ Al
()
5 marks
2. y=rsind=sin@+ 2sindcos Bl
d—y=c030+2c0529 M1
deo
4c0s*@+cosf@—-2=0 Aloe
cosg = —TEVI¥32 :3“32 M1 Al
0P=r=1+_1+‘/1+32=3+‘@ M1 AL
4 4
(7)
7 marks
3. (8) | r=4(-2?+(2J3)? =4 B1
tand=—/3  (Also allow M mark for tang = /3) M1
M mark can be implied by 6 = i%ﬂ or 0= i%
6 = 2z Al
3
©)
(b) Finding the 4™ root of their r: r=4% (=2) M1
For one root, dividing their @ by 4: 0= %’%4 =% M1
For another root, add or subtract a multiple of 2 to their & and
hat : M1
divide by 4 in correct order.
J2(cos 6 +ising), where 9= - 2% _% 2% Al AL
6 3 6 3
()
8 marks
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?\'L:ﬁr‘:'ggp Scheme Marks
4, m? +5m+6=0 m=-2, —3 M1
CF. (x=)Ae™® +Be™® Al
P.I. x=Pcost+Qsint 81
Xe=—Psint +Qcost
®& —Pcost—Qsint M1
(—Pcost—Qsint)+5(—Psint+Qcost)+6(Pcost+Qsint):2cost—sinM1
-P+5Q+6P=2 and —-Q-5P+6Q=-1,andsolveforPandQ | M1
P:i and Q:i Al Al
10 10
at a3 1.
x=Ae " +Be™ +—cost+-—sint B1 ft
10 10
(9)
9 marks
d’y dy dy o - .
5. (a) XW+&:3+2y& (Using differentiation of product or quotient M1
and also differentiation of implicit function)
d’y dy i
X—>+(@1-2y)—==3 ag Al cso
dx dx
)
d’y  d%
— = |+..... B1
(b) [ Tt
dy (dyY
..... 1-2y)—-2| —=| |=0 M1 Al
{( ) dx? (dxj
Atx=1: d_y:4 Bl
dx
2 3
iy _, 9Y_4 B1, B1
dx? dx?
" _1\2 " _1\3
(y W +F O (x -1+ (1)(; D, ! (1)2( D . M1
y:1+4(x—1)+5(x—1) +§(x—1) (or equiv.) Al ft
(8)
10 marks
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Question Scheme Varks
Number
1 1(1 1 1 1
o @ r(m)—z(rm}—a"m B1,Bloe
)
1/1 1
:1 _ - = —
(b) 2(1 3) M1
r=2: E(E_Ej
2\2 4
r=3: E(l_lj
2\3 5
r=n-1 E(L_L]
2\n-1 n+1
1(1 1
r=n: =—|=-——
Z(n n+2j Al
oo 1 1(, 1 1 1
Summing: =14 __=
: ;r(r+2) 2( 2 n+l1 n+2j M1 Al
1(3 — _
_1 (n+D)(n+2)—2(n+1)—2(n+2) _ n(3n+5) ML Alcao
2 2(n+1)(n+2) 4(n+1)(n+2)
(6)
a1 2n(6n +5)
- Bl
© ,Z:;‘r(r+2) 4(2n+1)(2n+2) o€
S, —S. ___2n(6n+5  n(Bn+5) -
42n+1)(2n+2) 4(n+D)(n+2)
~nGn+5)(n+2)-nBn+5)(2n+1)
4n+)(n+2)(2n+1)
_ n(6n*+17n+10—-6n°-13n-5) n(4n +5)
4n+1)(n+2)(2n+1) 4(n+1)(n+2)(2n+1) Al cso
(*ag™)
©)
11 marks
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Sombor Scheme Marks
%:v+xg—v
X X
7. (a) B1
seen
3,2 dv 3 3,3 2, dv 3
I WXt =1-2
3xv(v+xdx X° + VX = Vde vV M1 A1 cso
(**ag**)
(3)
3v? 1
dv = j—dx
() 1-2v° X M1
—%In(1—2v3)= Inx (+C) M1 Al
—In1l-2v¥)=Inx*+In A
A= M1
1-2v
1- 2y° 1
X2 AX?
x3 — Bx
y=1""> or equivalent dM1 Alcso
(6)
(c) Usingy =2atx=1: 123—y=1+8 M1
X
Atx=1 ~ W _38 Al
dx 4
2)
11 marks
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Question Scheme Marks
Number
8. (a) x+iy —6i] = 2x +iy —3 M1
X? +(y—6)° = 4[(x—3)* + y?| M1 Al
X* +y?—12y +36 =4x* —24x+36+4y*
3x? +3y* —24x+12y =0
(x=4)*+(y+2)* =20 M1
Centre (4,—2), Radius 20 =25= awrt 4.47 Al Al
(6)
1
/\ |
o IR SRR VR
‘ | Centre in correct quad for their
| M1
(b) /| Passes through O centre in 4"
Alcao
Bl
) Half line with positive Bl
gradient
Correct position, clearly through (6,
0)
(4)
(c) Equation of line y = x -6 Bl
Attempting simultaneous solution of M1
(x—4)’+(y+2)?=20 and y=x—-6
X = 4++/10 Al
(4=+10)+i(-2-+10) Alcao
(4)
14 marks




