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(a)
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Write down the value of the real root of the equation

X —64=0.
M

(b) Find the complex roots of x* — 64 = 0, giving your answers in the form a + ib, where a and b
are real.

C))
(¢) Show the three roots of x> — 64 = 0 on an Argand diagram.

2

f(x)=4cosx+te ™.

(a) Show that the equation f(x) = 0 has a root a between 1.6 and 1.7

2

(b) Taking 1.6 as your first approximation to a, apply the Newton-Raphson procedure once to
f(x) to obtain a second approximation to a. Give your answer to 3 significant figures.
C))
The complex number z is defined by
_a+2.1, aelR, a>0.
a—1i
Given that the real part of zis §, find
(a) the value of a,
C))
(b) the argument of z, giving your answer in radians to 2 decimal places.
(&)
(a) Find, in terms of £, the general solution of the differential equation
2
% + 4% +3x=kt+ 5, where kisa constant and ¢> 0.
t
(7
For large values of ¢, this general solution may be approximated by a linear function.
(b) Given that k = 6, find the equation of this linear function.
2
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(a) Find, in the simplest surd form where appropriate, the exact values of x for which
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2 X
5)
(b) Sketch, on the same axes, the line with equation y = % + 3 and the graph of y = ‘ 4 ,x#0.
X
3)
(c¢) Find the set of values of x for which % +3> 4
X
(2)
2 ) . .
(a) Express ————— in partial fractions.
(r+1)(r+3)
(2)
(b) Hence prove, by the method of differences, that
i 2 __n(an+b)
SHr+D)(r+3)  6(n+2)(n+3)’
where a and b are constants to be found.
(6)
30 2
(¢) Find the value of ) —————— to 5 decimal places.
= (r+1)(r+3)
3)
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7. (a) Show that the substitution y = vx transforms the differential equation

dy_x 3y

, x>0, y>0 (I
dxyxxy @

into the differential equation

X dv_ 2v+ 1 (II)
dx v
3
(b) By solving differential equation (II), find a general solution of differential equation (I) in the
form y = f(x).
(7
Giventhaty=3 atx=1,
(c) find the particular solution of differential equation (I).
2
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A
c
R
P
0 N Initial line
Figure 1

The curve C shown in Figure 1 has polar equation

r=4(1 —cos 6), OSHS%.
At the point P on C, the tangent to C is parallel to the line § = %

(a) Show that P has polar coordinates (2, %)

S))

The curve C meets the line 6 = % at the point 4. The tangent to C at P meets the initial line at the

point N. The finite region R, shown shaded in Figure 1, is bounded by the initial line, the line
0= % , the arc AP of C and the line PN.

(b) Calculate the exact area of R.
(3)

TOTAL FOR PAPER: 75 MARKS

END
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EDEXCEL FURTHER PURE MATHEMATICS FP1 (6674) — JUNE 2008 PROVISIONAL MARK SCHEME

%ﬂ?ﬁggp Scheme Marks
1. (@4 B1 (1)
b) | (x—4)(x* +4x+16) M1 Al
(
_A+ 416 —
X = %664 X =—2+2+/3i (or equiv. surd for 2v3) M1 Al (4)
(©
A
. Root on + ve real axis, one other in correct quad. Bl
. Third root in conjugate complex position
B1ft (2)
(7 marks)
2 (@ | f1.6)=.. fl.7)=.. (Evaluate both) M1
0.08... (or 0.09), —0.3...  One +ve, one —ve or sign change, .. root Al (2)
(b) | f'(x)=—-4sinx—e* B1
16— f(1.6) M1
f'(1.6)
_qg_ Acosl6+ e'® _1g.0-085.. AL
"~ (~4sin1.6-e™%) T —42.
Al (4)
(6 marks)
3 @ _(a+2i)a+i) a*+3ai-2 ML AL
(a—i)(@a+i) a’+1
a®*-2 1 2 2 NG J5 i
i1 2’ 2a° -4=a"+1 a=+/5 (presence of —/5 alsois A0) | M1 Al (4)
(b) | Evaluating their “2—1 ” or“3a” [% or 3\/5] (ft errors in part a) B1 ft
a+
tan @ :23;&2 (= %) : argz=1.15 (accept answers which round to 1.15) | M1 Al (3)
a —

(7 marks)
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Question

Scheme Marks
Number
4. (@) | m*+4m+3=0 m=-1 m=-3 M1 Al
C.F. (x=)Ae"' +Be™ must be function of t, not x Al
P.l. x=pt+q (or x=at’>+bt+c) B1
4p+3(pt+q)=kt+5 3p=k (Form at least one eqgn. in p and/or q) | M1
4p+3q=5
p_E _5 4k (_15—4kj ALG)
3’ 3 9 9
General solution: x = Ae™' +Be™® + % + 15— 4k (must include x = and be function of t) | A1 ft
(b) | Whenk=6, x=2t-1 M1
Al cao (2)
-6+
5 (a) ﬂ:§+3 X2 +6x—8=0 x=.., (B_T\@J —3+417 M1 Al
X
4 2
——==—4+3, X“+6x+8=0 X=-4 and -2 M1 Al
Three correct solutions (and no extras): —4, —2, —3+ J17 Al (5)
) R
X
/s
/ 4
/o \
\\\\
,‘g 2 4 6
Line through point on —ve x axis and + y axis Bl
Curve Bl
Intersections in correct quadrants B1 (3)
)| —4<x<-2 X >-3+/17 oe. M1 A1l (2)

(10 marks)
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Question

N Scheme Marks
umber
6 2 1 3 1 M: 2 A N B M1 AL (2
- @ (r+D(r+3) r+1 r+3 C(r+D)(r+3) r+1 r+3 )
b =1 2 111 M1
(®) 2x4) 2 4
r=2: 2 :i—1
3x5) 3 5
r=n-1: 2 1ot
nn+2)) n n+2
. 2 11 AL
" {(n+D(+3)) n+1 n+3
. 1 1 1 1
Summing: =t M1 Al
J Z 2 3 n+2 n+3
5(n+2)(n+3)-6(n+3)-6(n+2 n(5n+13
_5(M+2)(+3-6(+3)-6(n+2) | nGn+1y) VAL ©)
6(n+2)(n+3) 6(n+2)(n+3)
30 30 20
30x163 20x113 M1 AlAl
@2 =2 "2 =5 3.3 6x22x23 = 002738
21 1 1 X3 x xeex (3)
(10 marks)
dy dv
7 a)| —=V+X— B1
@) dx dx
dv X 3vx dv 1
VHX— |=—+— X—=2V+=— M1 A1l (3)
dx) wx X dx Vv
v 1
b dv = | —dx M1
(b) J-1+2v2 X
%In(1+ 2v?), =Inx (+C) M1 Al B1
Axt =1+ 2V M1
2 6 _ 2 4_
(c) Ax4=1+2(lJ SOy = AXTX or y=x Ax -1 ory = x,/(e" " ~1) M1 Al (7)
X
x=laty=3: 3= % A= M1
6 _ 2 4_
(d) yz,/lngX or yzx,/lgx2 ! Al (2)

(12 marks)
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Question

Scheme Marks
Number
8. (a) | rcosé = 4(coséd —cos® ) or rcos@=4cos6—2cos26 -2 Bl
d(rcosd) = 4(-sin @+ 2cossin @) or w=4(—sin9+sin 20) M1 Al
de de
4(—sin@+2cosdsind) =0 :cosH:% which is satisfied by 0:% andr=2(*) | M1A1(5)
(b) %jrzdez(8)[(1—2cose+cosze)de M1
:(8){49—25in¢9+sm29+§} M1 Al
in201%
:8[3—9—23in9+5m29} -8 (3—”—2j— T 3Bl 2r 164743 M1
2 4 7 4 2 8
3
Triangle:%(rcos&)(rsin@):%xlx\/_=§ M1 Al
Totalarea: (27 -16+73)+ @ = (27 -16)+ 153 Al A1l (8)

2

(13 marks)




