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Centre Number Candidate Number

Pearson Edexcel International Advanced Level
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Time 1 hour 30 minutes
reference

o

Mathematics

International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F1

. J

( You must have: Total Marks |
Mathematical Formulae and Statistical Tables (Yellow), calculator

. S

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions

® Use black ink or ball-point pen.

® |If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fill in the boxes at the top of this page with your name, centre number and
candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

® Inexact answers should be given to three significant figures unless otherwise stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 9 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® If you change your mind about an answer, cross it out and put your new answer
and any working underneath.
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1 M- 3x 7
) Cl4x+1 2-x

Find the range of values of x for which the determinant of the matrix M is positive.
6
ot (M) = 3x12-x%) - 7[ux+) »o
“3x +bx - 28x-7 o
=3 max =T > ©
SF+Ux+1 < o
30t
I (3c+) (x+77) <o

\__ (T<x<-Jp)

-1\

. J
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2. The complex numbers z, and z, are given by
z,=3+5i and z,=-2+61
(a) Show z, and z, on a single Argand diagram.
(2)
(b) Without using your calculator and showing all stages of your working,
(1) determine the value of \zl| = ' 3% 5" = / k{2
(1)
(i1) express ik in the form a + bi, where a and b are fully simplified fractions.
Z
3)
(c¢) Hence determine the value of argi
2
Give your answer in radians to 2 decimal places.
7, u @ WS L-k )
s Z, . x
-“(0‘) \ /d‘ (b) (u) 24460 = -K
\/ gz{?’:\/
B 3 = —b-li-lod - 30l" gy aft
U + 36 Yo
. - m
(¢) orq ﬁ?l \ - "/ 7%’\ \>¢5 [0 ,)
I |~ {5
Y, /
C=A- . A
=(-08) -tan(7+10+(3+5)
N
AN -0. 862170054
. J
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3. The parabola C has equation y° = 18x = Y % x = box
The point S is the focus of C /A
9 T
(a) Write down the coordinates of S o
(72,0) 176 o
The point P, with y > 0, lies on C '?
@) S
The shortest distance from P to the directrix of C is 9 units.
(b) Determine the exact perimeter of the triangle OPS, where O is the origin.
Give your answer in simplest form.
“4)
(b)
Y+ X =19
% = Y M= 8% = 9
\J
Z
of= [B)+8 = U5
2.
Peririrer = QT L o, 9 _as L a1
-~ R > 2
. J
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4. The equation
X'+ A+ B+ Cx +225=0
where 4, B and C are real constants, has
* acomplex root 4 + 3i
* arepeated positive real root
(a) Write down the other complex root of this equation.
1)
(b) Hence determine a quadratic factor of x* + 4x” + Bx” + Cx + 225
(2)
(c) Deduce the real root of the equation.
(2)
(d) Hence determine the value of each of the constants 4, B and C
3)
(o) U- 3¢
\b) Sum : 8 (X*-8x+25 )
o
product - 1b+9=28
(c) ¢ 1 2
X'+ AR + B+ (x $225 = (X" 8x425 ) (5 +px + 9)
9= 251
repested Mok rost 2 p= _f
50 - kgt = (X=3) (%= 3
(d)
[C=8x425) [ ~bx +9)
= Y43 +0¢ - &S T UIT T 25 AP tNG
= y¥ -y 4R -nax 425
A=Y )
b= 8 |
= -2 j
. J
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1\
5. P= 2 2
V31
2 2

The matrix P represents the transformation U

(a) Give a full description of U as a single geometrical transformation.
. 2
Roton abwt 0, Lo°  anticlukwise @

The transformation V, represented by the 2 x 2 matrix Q, is a reflection in the line y = —x

(b) Write down the matrix Q = ( o ‘l)

-l © (1)

The transformation U followed by the transformation ¥ is represented by the matrix R

| | VA -\/T/,_) /-0} -
(¢) Determine the matrix R = [/-| = [ 3 ( 4 ) 2
c) Determine the matrix V m - 0) V/T_/,_ é_ A -l ‘/3 2)

The transformation W is represented by the matrix 3R
The transformation /' maps a triangle 7 to a triangle 7"
The transformation W' maps the triangle 7' back to the original triangle 7

(d) Determine the matrix that represents W'

_3{'7(/ __;/
By R 2 2 )
) w: 3R = %(—'3 VI>:/-% 3»@/;)

T—T'

dek (R) = =2y = Py = =9

(w' )

(R) = I [ 3B %o\
- = WA ~305h )
L3 | wn /)
9 2| 4 i)

_ A A A

6 | 1 -3 )
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A’ +5x-12=0
where A4 is a constant, has roots a and S

(a) Write down an expression in terms of A for

M atp =~ YA

(i) af = ~ %
(2)
The equation
4x* ~5x+B=0
. 3
where B is a constant, has roots o — — and f — —

3

a
(b) Determine the value of 4

3)
(¢) Determine the value of B

we-slin) -2 @

o= ~%h-3 [Fp)
Sho= -Sa -
= 9h
B=D
((/) 'Drw{ B - | Z) 5 + 9
4 o3
L 9\
B=4 ( = 6
= 4 ( 6¢+%)
= &
. J
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The rectangular hyperbola H has equation xy = 36
The point P(4, 9) lies on H
(a) Show, using calculus, that the normal to H at P has equation
4x -9y +65=0
C))
The normal to H at P crosses H again at the point Q
(b) Determine an equation for the tangent to H at Q, giving your answer in the form
y =mx + ¢ where m and c are rational constants.
€))
-
0) y=3x' Ay 3% At P(%9)
/ o x*
= - 56 - - _i
s - 4
NBRwAL: -9 = Yo [x-¢)
q\\j -8 = Ux-14
_Ux-99 + 65 =0
N
3% —
(k) k- 9%) 6=
U 4 6Sx - 3N =0
[4e+81)(x -u4) =9
x=-8py  y=-ly
O -8, -1oh)  dy _ -3 _ 6%
o ($]u ) 729
TANGENT:
Yyate - 6% [ 8L
7 g Y
(o 8% 35
\J 72 9/
\ J
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2

-5 1 1
f(x)=2x3+5x— -

S
3x-5 2

The table below shows values of f(x) for some values of x, with values of f(x) given to
4 decimal places where appropriate.

X 1 2 3 4 5

f(x) 0.5 | Aome] | -02885 | 0-[S08 | 0.5834

(a) Complete the table giving the values to 4 decimal places.

(2)
The equation f(x) = 0 has exactly one positive root, o.
Using the values in the completed table and explaining your reasoning,
(b) determine an interval of width one that contains a.
(2)
(c) Hence use interval bisection twice to obtain an interval of width 0.25 that contains .
3)
Given also that the equation f(x) = 0 has a negative root, £, in the interval [-1, —0.5]
(d) use linear interpolation once on this interval to find an approximation for f.
Give your answer to 3 significant figures.
3)

b) ) 5 Conmnams s [3 0], mor o [12])
Root IN [3,4] A8 THERE T8 A Ston HANGG.

(0 3 5m Y T B OO
. -2+3 _ i
?23{1‘15 +. 5Ans 3&11[}
2 -0. 06422133271

Aol IN 35 4]
3,758 °© : s i
2ANS +. Sﬂnﬁ—mﬁ'
3. 75l 0. 043595334902

RooT 1N 375,41
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Question 8 continued

~ £ -0.S
f &) 0 ftos)
A B
1 Jor & A Jor A ]
- -243 _ .
24ns +. 5Ans Bﬁnb
_7
-1 8
_ 5-.-'E--' F| & «-'?ELEIE & 1
12An5 +.5ﬂn5—3ﬂnb
"2 0. 5786482578
-9 _ —0.5 - (1)
0-§t)  flos)-fH)
vor & &
.5
B—A
0. 3439621637
Vo & &
Ansx{-4A)
0. 3009668932
vor & Y
Ans—1
‘ 3 0
=, 6990331068
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9. (a) Prove by induction that, for n € N

n
2
r=1

1 2 2
—n(n+1
1 ( )

(b) Using the standard summation formulae, show that

zn:r(rJr H(r—1)= %n(n +A)n+B)n+C)

r=1

where A, B and C are constants to be determined.

(¢) Determine the value of n for which
n 2n
3N rr+ D(r-1)=17> 7’
r=1 r=n

h=|: l'3=’

(2) pPl)

~

Leave
blank

C))

C))

C))

Rug-

= |

Vux 1y (#])°

ASUME Pl)  RyE .

n+|

N 7S

=

.

J
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Question 9 continued

Leave1
blank

W) 3 (> N_ S v _ < _
Zor{ra =2 21
= r=y =)
— \ b X D )
= Ll'n (N+1] ’3:||—rn/
- [
= L) [ nf) =2 [ =5 npe) [ ntans)
Gl ) | )= = gonkee) (')
A o NN
= xﬂin (nt1)(n=1)(nt>)
2n
(c) —"h{!’}—}:\/"—'/\(,,'.‘ﬁ) =+ é({n)(.mﬁ)(/bnﬁ)
et N AR 1
| (o2t §}
S IR Y AR Y PV R N S N, N ]
4 ") L | ALS &n +bn+l} (Ln 'Sﬂ*K/J
'] [y ) 1 ..7
=L | HnT TNt

%v\inﬂ)m)infli = n (”"“5(””5
! v 7 J Y 7 1=

I(n*+n2) = 34 (|vn+)
In*+9n-18 = 876043y
In* ~46In -G) =0
Nn= Ui £ (-.1«67 (=N
5 - (5

.

v,

www.CasperYC.club/ial

Page 12 of 12



