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1. The roots of the equation
223 -322+82+5=0
are z,, z, and z,
Given that z, = 1 + 2i, find z, and z,
3)
J
2
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Number Scheme Marks
1. f(z) =22 -32° +8z+5
1-2i (isalsoaroot) seen | B1
Attempt to expand
(z—(@+2i))(z—(@—2i)) orany valid
method to establish the quadratic factor e.g.
1=1+2i=>z7-1=R2i=7"-27+1=-4
(z—(@A+2)(z—-(1-2i)=2"-2z+5 NET M1A1
z =1ix/—_=¥3b=—2,c=5
Sum of roots 2, product of roots 5
577 =21+5
Attempt at linear factor with their cd in
f(z)=(2 ~22+5)(2z+1) (2" +az+c)(2z+d) =45 M1
Or (" -2z+5)(2z+a)=>5a=5
1
(z)=-3
(6)

Total 5

Mathematics FP1

6667



Summer 2014R www.mystudybro.com Mathematics FP1

e Past Paper This resource was created and owned by Pearson Edexcel 6667
( Leave\
blank
2.
f(x)=3cos2x +x-2, ——rw<x<r7
(a) Show that the equation f(x) = 0 has a root « in the interval [2, 3].
2
(b) Use linear interpolation once on the interval [2, 3] to find an approximation to o.
Give your answer to 3 decimal places.
3)
(c) The equation f(x) = 0 has another root f in the interval [-1, 0]. Starting with this
interval, use interval bisection to find an interval of width 0.25 which contains .
C))
.
4
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Number Scheme Marks
2. f(x) =3cos2x+x—-2
Attempts to evaluate both f(2) and
f(2) =-1.9609...... f(3) and evaluates at least one of
@ |3 = M1
(3) =3.8805...... them correctly to awrt (or trunc.) 2
sf.
Both values correct to awrt (or
Sign change (and () is continuous) therefore a | trunc.) 2 sf, sign change (or a
root « is between X = 2 and x = 3 statement which implies this e.g. Al
@ - - -1.96.. <0< 3.88.)) and
conclusion.
(03]
Correct linear interpolation
(b) a-2 = 3-a method. It must be a correct M1
"1.9609.."  "3.8805..." statement using their f(2) and f(3).
Can be implied by working below.
If any “negative lengths” are used, score M0
(3.88..+1.96....) e =3x1.96 + 2x 3.88
3x1.96..+2x3.88.. Follow through their values if seen
aZ = . . Alft
1.96...+3.88... explicitly.
a, =2.336 cao Al
@)
©) £(0) = +(1) or f(-1) = -(4.248) g\é\ﬁrd for correctsign, canbeina | 5,
f(-0.5) (=-0.879.....) Attempt f(-0.5) M1
f(-0.25) (= 0.382....) Attempt f(-0.25) M1
.. —05<p4<-0.25 oe with no numerical errors seen Al
(4)
Total 9
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3.

(@) 1 -l
vz vz
L

V2 V2

A

(a) Describe fully the single transformation represented by the matrix A.

2)
The matrix B represents an enlargement, scale factor —2, with centre the origin.

(b) Write down the matrix B.
1)

(i)

3 k
M = ( 5 3), where k is a positive constant.

Triangle 7 has an area of 16 square units.

Triangle 7T is transformed onto the triangle 7' by the transformation represented by the
matrix M.

Given that the area of the triangle 7' is 224 square units, find the value of .
(&)

Leave )
blank
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Number Scheme Marks
. . . B1: Rotation about (0, 0)
3.(i)(a) ORr?ta;gon of 45 degrees anticlockwise, about the B1: 45 degrees (anticlockwise) B1B1
g -45 or clockwise award B0
(2)
-2 0 .
(b) Correct matrix Bl
0 -2
1)
. 224 Correct area scale factor.
i | 5 (=14) Allow +14 Bl
detM = 3x3— Kk x—2 =14 Attem_pt determinant and set equal M1
to their area scale factor
Accept detM =3x3+ 2k only
k=25 oe Al
3
Total 6
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4. The complex number z is given by

Z:p+21
3+ pi

where p is an integer.

(a) Express z in the form a + bi where a and b are real. Give your answer in its simplest
form in terms of p.

“

(b) Given that arg(z) = 0, where tan § = 1 find the possible values of p.
(6))

Leave )
blank
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Scheme

Marks

4.(a)

.- p+2i 3—pi
3+ pi 3—pi

Multiplying top and bottom by
Conjugate

M1

_3p-pii+6i+2p
9+ p?

At least 3 correct terms in the
numerator, evidence that i? = -1and
denominator real.

M1

Real + imaginary with i factored
out.

Accept single denominator with
numerator in correct form.
Accept ‘a= “ and ‘b=".

Al Al

(4)

(b)

Correct method for the argument.
Can be implied by correct equation
forp

M1

Theirarg(z)intermsof p=1

M1

Correct 3TQ

Al

M1:Attempt to solve their
quadratic in p

M1

Al:both

Al

(©)

Total 9

(a)
Way 2

_p+2i
3+ pi

a+bhi

Equate to a+ bi then rearrange
and equate real and imaginary
parts.

M1

3a—pb=p,ap+3b=2

Two equations for a and b in terms
of p and attempt to solve for a and
b in terms of p

dMm1

op 6-p

= , +
p®+9

i
p®+9

Real + imaginary with i factored
out.

Accept single denominator with
numerator in correct form.
Accept ‘a= “ and ‘b=".

Al, Al

®)
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5. (a) Use the standard results for zr and 21’3 to show that
r=1 r=1
n ) 1
Yo =3) = Zn(n +1)(n+3)n-2)
r=1
3)
50
(b) Calculate the value of Y r(r* — 3)
r=10 (3)
\_ J
12
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5.(a) r(r’-3)=r’-3r r*—3r | Bl
Zn:r(rz -3)= Zn:r3 —3Zn:r
r=1 r=1 r=1
1 , 3 M1: An attempt to use at least one
==n*(n+1) —==n(n+1) of the standard formulae correctly. | M1A1
4 2 Al: Correct expression
1
:ln(n+1)(n(n+1)—6) Attemptfactorofzn(n+1) ML
4 before given answer
1 2
== 1 )
7 n(n+1)(n* +n-6)
=%n(n+1)(n+3)(n—2) s0 AL
(©)
S 2 Require some use of the result in
(b) ;}r(r _3) =1(50)-f(90r10) part (a) for method. M1
= 1 50)(51)(53)(48) - 1 9)(10)(12)(7 Correct expression Al
4 4
= 1621800 - 1890
=1619910 cao Al
@)
Total 8
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6.

Given that M = (A + B)(2A — B),

(a) calculate the matrix M,

2 1
A and B =

(b) find the matrix C such that MC = A.

-1 1
0 1

)

(6)

C))

Leave )
blank
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Number Scheme Marks
1 2 M1:Correct attempt at matrix addition
6.(a) A+B :[ j with 3 elements correct M1A1
-1 1 Al: Correct matrix
S M1: Correct attempt to double A and
2A-B :( j subtract B 3 elements correct M1A1
-2 -1 Al: Correct matrix
1 2 5 1
A+B)(2A-B)=
(ee)ea-e)-( ) 1)
1 2y 5 1 1 -1 M1: Correct method to multiply
= M1A1
-1 1){-2 -1 -7 =2 Al: cao
(6)
@) M1: Expands brackets with at least 3
(A+B)(2A-B)=2A’ + 2BA- AB - B correct terms M1A1
Way 2 - -
Al: Correct expansion
, (3 2 -3 -1 ,
A® = 5 1 BA = 4 o) M1: Attempts A®, B°and AB or BA
M1Al
a2 3 goft O _
1 )P Tl 1 Al: Correct matrices
1 1 : X X X X
JA? + JBA - AB . B :[ J M1: Substitutes |r1to their expansion MLAL
-7 -2 Al: Correct matrix
(b) MC=A=C=M"A May be implied by later work Bl
o 1 (21 . -2 1
M~ =——— An attempt at their M1
2-7_7 1 detM{ 7 1
1 (=2 1)(2 1 Correct order required and an attempt
C=— . dM1
-2-707 1){-1 0 to multiply
o 1(-5 -2 Al
"ol 7 0¢
(4)
Total 10
(b) | N Correct statement B1
Way 2 7 e 417121 0 orrect statemen
a-c=2,b-d=1 Multiplies correctly to obtain 4 M1
-7a-2c=-1,-7Tb-2d=0 equations
5 2 13 7 MZ1: Solves to obtain values for a, b, ¢
9 9 9 9 Al: Correct values
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7. The parabola C has cartesian equation y* = 4ax, a > 0
The points P(ap?, 2ap) and P'(ap?, —2ap) lie on C.
(a) Show that an equation of the normal to C at the point P is

y +px=2ap + ap’

(b) Write down an equation of the normal to C at the point P’.

The normal to C at P meets the normal to C at P’ at the point Q.

(c) Find, in terms of a and p, the coordinates of Q.

Given that S is the focus of the parabola,

(d) find the area of the quadrilateral SPOP'.

C))

Oy

2

©))

Leave )
blank
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dy 1
101 101 —=kx?
Y=2a2x2:Q=a2x2 dx d
dx or ky—y =C
2 dy dx
7.(a) ory :4ax:2yd—:4a M1
X
0 d_y_d_y.d_p_ 1 theird—yx 1d
dx dp dx 2ap dp | their
dp
Y a2 oeoy Y dy 1
azx 2or2y—=4aor—=2a.—— | Correct differentiation Al
dx dx 2ap
At P, gradient of normal = -p Correct normal gradient with no Al
errors seen.
Appliesy — 2ap = their m, (x - apz)
or y = (their mi)x+c using
y—2ap = —p(x—ap?) x=ap®and y =2ap inan attemptto | M1
find c. Their my must be different
from their my and must be a
function of p.
y+ px=2ap+ap’ * €SO  **given answer** Al*
®)
(b) y— px =—2ap —ap® oe B1
()
M1:y =0 in either normal or solves
(©) y=0=x=2a+ap’ simultaneously to find x M1A1
Al:y =0and correct x coordinate.
(3]
(d) Sis (a, 0) Can be implied below Bl
1o 2 Correct method for the area of the
Area SPQP’ = Ex( 2a+ap —a)x 2apx2 quadrilateral, M1
=2a’p (1+ p2) Any equivalent form Al
(©)
Total 11
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8. The rectangular hyperbola H has equation xy = ¢2, where ¢ is a positive constant.
The point P (ct, %), t # 0, is a general point on H.

An equation for the tangent to H at P is given by

y=—=5Xx+—
. ¢

The points 4 and B lie on H.

: 6 12
The tangent to H at A and the tangent to H at B meet at the point (—;c, 7c)

Find, in terms of ¢, the coordinates of A and the coordinates of B.

S

— NN 00 R OO A
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Number Scheme Marks
8.
6 12
12 1 6 2 Substitutes | ——C, —C |into the
T T M
equation of the tangent
12 1 6 2C
—C=—-—Xx——C+—= .
7 2 7 t Correct 3TQ in terms of t Al
6t> —7t—3=0
6t° -7t —3=0=(3t+1)(2t-3)=0=t= | Attempt to solve their 3TQ fort M1
1 3 1 3 2 MZ1: Uses at least one of their values of
t=—, tzgz(——c, —3cj, (Ec, —Cj tto find A or B. M1A1
8 8 3 Al: Correct coordinates.
®)

Total 5
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9. (a) Prove by induction that, forn € Z~,
Y. (r+1D27" = n2"
r=I1
&)
(b) A sequence of numbers is defined by
u =0, u,=32,
u ., ,=6u —8u n=1
Prove by induction that, for n € Z*,
u = 4n+1 o 2n+3
(7
. J
24

P 4 3 1 5 2 A 0 2 4 2 8



Summer 2014R

Past Paper (Mark Scheme)

www.mystudybro.com
This resource was created and owned by Pearson Edexcel

Question

Number Scheme Marks
9.(a) Whenn=1,rhs=lhs=2 B1
k
Assumetrueforn=kso Y (r+1)2"* = k2"
r=1
kel M1: Attempt to add (k + 1) term
D(r+1)27t =k2 +(k+1+1)2¢ P k+1) M1A1
r=1 Al: Correct expression
=k2 +(k+2)2¢
=2x k2" +2x2"
=(k +1) okl At least one correct intermediate step Al
required.
If the result is true for n = k then it has been cs0. statements can be seen
shown true for n =k + 1. As it is true for n an \;vhere in the solution Al
= 1 then it is true for all n (positive integers.) y '
Do not award final A if n defined
incorrectly e.g. “n is an integer’ award
A0
(©)
(b) Whenn=1u, =4 -2'=0 4? —2* =0 seen B1
Whenn=2 u,=4°-2°=32 4% —2° =32seen B1
Trueforn=1landn=2
Assume U, =4“* —2%and u,,, =4 -2
U, =6u,, —8u, M1: Attempts Uy, in terms of uy.; and M1A1
_ k+2 k+4 k+1 k+3 Uk
_6(4 -2 )_8(4 2 ) Al: Correct expression
=6.42 - 6.2 8.4 +8.23
=642 _3245 _ .42 4 2 K® Attempt Uy in terms of 4<2and 2*° | M1
:4 4k+2 _ 2k+5 :4k+3 _ 2k+5
So u,,, =4k _plksa)e Correct expression Al
If the resultis true forn=kandn=k +1
then it has been shown true for n =k + 2. As | cso, statements can be seen anywhere Al
itistrue forn=1and n =2 thenitis true in the solution.
for all n (positive integers.)
Do not award final A if n defined
incorrectly e.g. ‘n is an integer’ award
A0
@)

Total 12
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