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Given that z, =1 —1,

(@) findarg(z,).

(2)
Given also that z, =3 + 4i, find, inthe forma +ib, a, b e R,
(b) z,z,,

)
© 2.

Z1

@)
In part (b) and part (c) you must show all your working clearly.
(a) Show that f(x) = x* + x — 1 has a real root « in the interval [0.5, 1.0].

)

(b) Starting with the interval [0.5, 1.0], use interval bisection twice to find an interval of
width 0.125 which contains .
®3)
(c) Taking 0.75 as a first approximation, apply the Newton Raphson process twice to f(x) to
obtain an approximate value of a. Give your answer to 3 decimal places.

(®)
A parabola C has cartesian equation y* = 16x. The point P(4t?, 8t) is a general point on C.
(a) Write down the coordinates of the focus F and the equation of the directrix of C.

®)
(b) Show that the equation of the normal to C at P isy + tx = 8t + 4t°,

(®)
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A right angled triangle T has vertices A(1, 1), B(2, 1) and C(2, 4). When T is transformed by

01
the matrix P = (1 Oj ,theimage is T".

(a) Find the coordinates of the vertices of T'.

(b) Describe fully the transformation represented by P.

4
The matrices Q = (3

transformed by the matrix QR, the image is T".

)

)

1 2
1] and R = [3 4] represent two transformations. When T is

(c) Find QR.
)
(d) Find the determinant of QR.
)
(e) Using your answer to part (d), find the area of T".
®)
The roots of the equation
2’ —87+222-20=0
are z,, z, and z, .
(@) Giventhat z, =3 +1, find z, and z,.
(4)
(b) Show, on asingle Argand diagram, the points representing z,, z, and z,.
)
(a) Prove by induction
C 15 2
r*=>-n(n+1
2=+
(®)
(b) Using the result in part (a), show that
- ()3 1 3,52
> (r*=2) = =n(n’+2n*+n-8).
-1 4
®)
50
(c) Calculate the exact value of Z(r3 -2).
r=20
®)

P40086A 3



A sequence can be described by the recurrence formula

u,, =2u, +1, nx1, u, =1

(@) Find u, and u,.

)
(b) Prove by induction that u, = 2" -1,
®)
01
A= .
s
(a) Show that A is non-singular.
)
(b) Find B such that BA? = A.
(4)
The rectangular hyperbola H has cartesian equation xy = 9.
. 3 3,
The points P| 3p, — |and Q| 3qg, — | lie on H, where p #+q.
Y q
(a) Show that the equation of the tangent at P is x + p%y = 6p.
(4)
(b) Write down the equation of the tangent at Q.
1)

The tangent at the point P and the tangent at the point Q intersect at R.

(c) Find, as single fractions in their simplest form, the coordinates of R in terms of p and g.

(4)

TOTAL FOR PAPER: 75 MARKS

END
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EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JANUARY 2012

FINAL MARK SCHEME

Question Scheme Notes Marks
Number
1(a) arg z, = —arctan(l) —arctan(1) or arctan(l) or arctan(-1) M1
= —% or -45 or awrt -0.785 (oe e.g 777[ ) Al
Correct answer only 2/2 (2)
(b) 2,2, =(1-i)(3+4i) =3-3i +4i — 4i° At least 3 correct terms (Unsimplified) M1
=7+ cao Al
)
(c) z,  (3+4i) _ (3+4i).(1+i) _ _
2 (1-i) = (1-1)-(1+1) Multiply top and bottom by (1 + i) M1
:%'(1“) (1+i)(1-1)=2 Al
__LT or —1H7! Al (3)
2 2 2

Correct answers only in (b) and (c) scores no marks

(7 marks)




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JANUARY 2012

FINAL MARK SCHEME

Question Scheme Notes Marks
Number
2 f(x)=x"+x-1
f(0.5) =-0.4375 !
(a) (0.5)=-0. (-E) Either any one of f(0.5) = awrt -0.4 or f(1) = 1 M1
f(1)=1
Sign change (positive, negative) (and f(x)is ] _ Aand f(1) = 1. sign ch
continuous) therefore (a root) « is between (0.5) = awrt-0.4 an (1) =1, sign change Al
and conclusion
x=0.5and x=1.0
(2)
17
(b) f(0.75) = 0'06640625(E) Attempt f(0.75) M1
£(0.625) = -0.222412109375(—%) f(0.75) = awrt 0.07 and f(0.625) =awrt -0.2 | Al
0.625,, «,, 0.75 or 0.625< < 0.75
0.625,, a,, 0.75 or [0.625, 0.75] or (0.625, 0.75). Al
or equivalent in words.
In (b) there is no credit for linear interpolation and a 3)
correct answer with no working scores no marks.
(c) rox A3 Correct derivative (May be implied later
X, =0.75
« —0.75— f(0.75) _ 0.06640625 A N Raoh M1
2 = V. (075 —2.6875(43/16) ttempt Newton-Raphson
Correct first application — a correct
l%56
X, =0.72529(06976...) = 499 numerical expression e.g. 0.75—V Al
688 16
or awrt 0.725 (may be implied)
499 0.002015718978
X, =0.724493 - Awrt 0.724 Al
3 (688 2562146811 j wr
(a)=0.724 cao Al
A final answer of 0.724 with evidence of NR applied twice with no incorrect
(5)
work should score 5/5
\ (10 marks)




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JANUARY 2012

FINAL MARK SCHEME

Question Scheme Notes Marks
Number
3(a) Focus (4,0) B1
_ _ X+“4”=0o0rx=-“4" M1
Directrix x+4=0
X+4=0o0rx=-4 Al
®3)
(b) 1 dy L dy 1
= —= —=kx?
y_4x2:>dx_2x2 dx
dy
y2=16x:>2yd—y=16 ax C
dx M1
dy dy dt 1
r—=—,—=8-— hei dy 1
dx dt dx 8t their —-x ix
their—
dt
1
Y o Zor ZyQ _160r W g L Correct differentiation Al
dx dx dx 8t
At P, gradient of normal = -t g:ec;rnrect normal gradient with no errors Al
Applies y —8t = their my (x — 4t*) or
y = (their my)x+c using M1
_ 2
y—8t=-t(x-4t%) x=4t>and y =8t in an attempt to find c.
Their my must be different from
their mt and must be a function of t.
y+ix=8t+4t°* €SO **given answer** Al
Special case — if the correct gradient is guoted could score MOAOAOM1A1 (5)
| (8 marks)




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JANUARY 2012

FINAL MARK SCHEME

Question Scheme Notes Marks
Number
Attempt to multiply the right
4(a
@ [0 1}(1 2 Zj - (1 1 4) way round with at least 4 M1
1 01 1 4 1 2 2) | correct elements
T'has coordinates (1,1), (1,2) and (4,2)
1\ (1) (4 1 1 4 i
or ’ , NOT just Correct coordinates or vectors | Al
1)12)(2 1 2 2
)
(b) Reflection Bl
Reflection in the liney = x
y =X Bl
Allow ‘in the axis’ ‘about the line’ y = X etc. Provided both features are mentioned ignore any
reference to the origin unless there is a clear contradiction.
)
(c) oR (4 4}(1 2] £_2 oj 2 correct elements M1
3 -1){3 4) (0 2 Correct matrix Al
1 2\(4 -2 10 -4 .
Note that RQ = = scores MOADO in (c) but
3 4)\3 -1 24 -10
allow all the marks in (d) and (e)
)
(d) det(QR):—2x2—0:—4 -27x727 —“07x0 M1
-4 Al
Answer only scores 2/2 (2)
1
det(QR) scores MO
e
(©) Areaof T = %xlx 3 :g Correct area for T Bl
Attempt at gx +"4" M1
" 3 -
Area of T =§X4=6 6 or follow through their Alft
det(QR) x Their triangle area
provided area > 0
©3)
(11 marks)




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JANUARY 2012

FINAL MARK SCHEME

Question Scheme Notes Marks
Number
50) (z,)=3-i Bl
Attempt to expand (z—(3+1))(z—(3—1))
or any valid method to establish the
quadratic factor e.qg.
7=3+i=>7-3=4i=7"-62+9=-1
(z—(B+)(z—-(3-i))=2"-62+10 M1
+ 4 /_
z=3+-1= 6_2 4 =b=-6,c=10
Sum of roots 6, product of roots 10
- 7% -6z+10
Attempt at linear factor with their cd in
, (2" +az+c)(z+d) =420
(z°-6z+10)(z—2)=0 5 M1
Or (z°—6z+10)(z+a) =10a=-20
Or attempts f(2)
(z)=2 Al
Showing that f(2) = 0 is equivalent to scoring both M’s so it is possible to gain all 4)
4 marks quite easily e.g. z, =3—i B1, showsf(2) =0 M2, z,=2 AL
Answers only can score 4/4
5(b)
Argand Diagram
Im
A
15
1 31 Bl
Bl
0.5
0 ; +—2—5 r r
0 05 1 15 2 25 3 35 Re
-0.5
-1 +-3—~1
-1.5
First B1 for plotting (3, 1) and (3, -1) correctly with an indication of scale or labelled
with coordinates (allow points/lines/crosses/vectors etc.) Allow i/-i for 1/-1 marked
on imaginary axis.
Second B1 for plotting (2, 0) correctly relative to the conjugate pair with an indication
of scale or labelled with coordinates or just 2 (2)
(6 marks)




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JANUARY 2012

FINAL MARK SCHEME

Question
Number Scheme Notes Marks
6(a) n=1,LHS=1° =1 RHS = %xf x2°=1 | Shows both LHS =1 and RHS =1 B1
Assume true for n =k
Whenn=k+1
kirs :lkz(k +1)% + (k +1)° Adds (k + 1) to the given result M1
r=1 4
Attempt to factorise out %(k +1)° dm1
1 - -
=7 (kK +D?[k* + 4(k +1)] Correct expression with
%(k +1)*factorised out. Al
:i(k+1)2(k+2)2 .
4 Fully complete proof with no errors and
Must see 4 things: true forn =1, comment. All the previous marks must Alcso
assumption true for n = k, said true for | have been scored.
n = k + 1 and therefore true for all n
See extra notes for alternative approaches ®)
b) d(r-2)=>r->2 Attempt two sums M1
dr*=>2n isM0
1 .
= " n? (n +1)2 —-2n Correct expression Al
n, 2 * Completion to printed answer with no
N Z(n +2n+n-8§) errors seen. Al
®)
(C) 50 Attempt Sgo — Sy OF Ssg — Sq9 and
>(r*-2)= 50 %x130042 — 19 x7592 | Substitutes into a correct expression at M1
=20 4 4 least once.
(=1625525— 36062) Correct numerical expression Al
(unsimplified)
=1 589 463 cao Al
®3)
(11 marks)




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JANUARY 2012

FINAL MARK SCHEME

Question Scheme Notes Marks
Number
7(a
@ U, =3 u,=7 B1, B1
)
(b) Atn=1,u =2"-1=1 a1
and so result true forn =1
Assume true forn=k; u, =2“-1
Substitutes uy into uk+1 (Must see this line) | M1
and so U, (= 2u, +1) =2(2* ~1)+1 INMO Ugoa )
Correct expression Al
Up (=261 —241) =2 -1 Correct completion to u, , = 2" —1 Al
Must see 4 things: true forn=1, Fully complete proof with no errors and
assumption true for n = k, said true for | comment. All the previous marks in (b) Alcso
n =Kk + 1 and therefore true for all n must have been scored.
Ignore any subsequent attempts e.g. U, ,, =2U,,, +1=2(2"" 1) +1 etc. ()
Total 7




EDEXCEL FURTHER PURE MATHEMATICS FP1 (6667) — JANUARY 2012  FINAL MARK SCHEME

Question Scheme Notes Marks
Number
8(a) det(A) =3x0-2x1(=-2) Correct attempt at the determinant M1
det(A) =0 (so A is non singular) det(A) = -2 and some reference to zero Al
_1 )
det(A) scores MO
(b) BA’=A=BA=1=B=A" Recognising that A™ is required M1
3 -1
At least 3 correct termsin | , M1

1( 3 -
B:_E(z oj CO
- | BLft

their det(A)

Fully correct answer Al

Correct answer only score 4/4 4)

Ignore poor matrix algebra notation if the intention is clear (6 marks)
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FINAL MARK SCHEME

Question Scheme Notes Marks
Number
a_ dy . dy
— 1 g 2 —_— =
9 (a) y =9x vl 9x ™ kx
g dy 0 Correct use of product rule. The sum of
XW=9= X& Y= two terms, one of which is correct.
M1
dy dy dt -31
M "t dx 23 d 1
dx dt dx p 3 their _yx
. dx
their ——
dt
d _ d dy -31
Yo _gxzorxY y= oor =Y = — 5 | Correct differentiation. Al
dx dx dx. p° 3
Applies y —% = (their m)(x — 3p) or
3 1 y = (their m)x+c using
y——=-—(x-3p) 3 M1
p p x =3pand y:B in an attempt to find c.
Their m must be a function of p and come
from their dy/dx.
X+ p2y =6p * Cso **given answer** Al
Special case — if the correct gradient is guoted could score MOAOM1A1 4)
(b) X+0°y =6q Allow this to score here or in (c) Bl
)
(c) 6p— p’y =6q—02y Attempt to obtain an equation in one M1
variable x or y
6(d—p
y(@ - p*)=6(d-p)= y=ﬁ
6 pa( ) Attempt to isolate x or y — must reach M1
Pa(g—-op =
X(9* = p?)=6pq(q—p) = x = = x ory = f(p, q) or f(p) or f(q)
6 e .
y= 0+q One correct simplified coordinate Al
_ 6pg : N
X= m Both coordinates correct and simplified | Al
(4)
(9 marks)




