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Please check the examination details below before entering your candidate information )
(Candidate surname Other names B
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Pea rson Edexcel Centre Number Candidate Number
International
Advanced Level
~ )
‘Wednesday 21 October 2020
N
Afternoon (Time: 1 hour 30 minutes) Paper Reference WFMO01/01
Mathematics
International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F1
. S
[ You must have: Total Marks |
Mathematical Formulae and Statistical Tables (Blue), calculator
. S
. J

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 8 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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x>0
x2

1. f(x)=x*-

(a) Show that the equation f(x) = 0 has a root « in the interval [1.4, 1.5]
(2)

(b) Determine f'(x).
3)

(c) Using x, = 1.4 as a first approximation to a, apply the Newton-Raphson procedure
once to f(x) to calculate a second approximation to a, giving your answer to 3 decimal

places.
(2)

Vo [ A WoF [ &
1.4 Ans?_104Ans —4Ans
z
Ans

-0. 4356732481

| A
1.5 Ans?—10{Ans —4Ans
5 Ans®

2 0. 5983561271
Lly)¢o f(l5)>°

f(x) is continuous and there is a sign change.
Hence there is a root between 1.4 and 1.5.

i
5

b) fly = ¥ x4y,
P) = 35* 4 1Sx % - yx"?
A *
((_) {_“\L) ].- 4_E
X = 14 - ]U("\O -
1. 442268823
2 T E i w0 n
. Ans® 104JAns —Eimns[} A
- Ans
5 -0, 4356732481
Vo i Vo &
1.4 3Ans<+15Ans & —4A- .
i
5 10. 30720093
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2. The quadratic equation

5x* = 2x+3=0

has roots o and /.
Without solving the equation,

(a) write down the value of (a + ) and the value of af

% Is M

(b) determine, giving each answer as a simplified fraction, the value of

@) @tp = (wp) - g = fs = Yr
W e = el = 335 0) ()

(c) determine a quadratic equation that has roots

(a+p?) and (B +a®)

giving your answer in the form px” + gx + r = 0 where p, ¢ and r are integers.

L 2 -26 —14 “)
W) Sum ¢ ME+ A+ E = /s + E AS

N—

!Jrod‘ (a+[§’) (ﬁ-}o{‘) = ng+°f+’53 + atﬁl
= J*+ Tos t ks

)<*+ 6 Lot 8
2§ 128

RS+ 0 x + 38 =0
S _

=0

&

J
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f@)=z'+az’ +bz* +cz+d
where a, b, ¢ and d are integers.
The complex numbers 3 + 1 and —1 — 2i are roots of the equation f(z) =0

(a) Write down the other roots of this equation.

2
(b) Show all the roots of the equation f(z) = 0 on a single Argand diagram.
2
(¢) Determine the values of @, b, ¢ and d.
: 6
(0\) -\ anol —~ + 23
2\
“’> \ (3,4)
\ /' 2
/ \ (3 1)
(- ‘/ "l) / )

1+

(¢) 3 —b 2 —(% 40

1+

1
x5 3P 42z + §

(25 -6z +10) ((g* +22 +5)

Go= = (6= (=1 A= &

\.

N
Leave
blank
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4. (a) Use the standard results for zrz and Z r to show that
r=1 r=1

z 1
Y @r—12=—n(4n*-1)
r=I1 3
for all positive integers 7.
(C))

(b) Hence find the exact value of the sum of the squares of the odd numbers
between 200 and 500

“)
(a)

n n n
e e A B
r=1

= L‘- _‘b_h (V\-h) (.).n-ﬂ) - U - __';:n {n+:> + n

!

%S n (nﬂ) (,\n+|) ~ 3n (n+1)+ n
= %Y\{"H")(lﬂ-ﬁu) - 2nt -n

- % " [1(n+|)(u+r) —bn— }J

(2n+l)(.z,.-n) -bn -3

- A"L 4n" -1 ]

-
~/
v
i
L
1

499 , r=250
vl , r=|lo] 19499950

V]
i}
L
]

2all
5 (amr ) = = (2x=1)>7)

r=lo)

19499950

Vo e A v [ &
2—%”(4}:2509—1%& 1—3}’(43{1002—1%5

20833250 1333300

g J
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5. The rectangular hyperbola A has equation xy = 64
. 8 .
The point P(Sp, —J, where p # 0, lies on H.
'z

(a) Use calculus to show that the normal to H at P has equation

px—py=38(p'-1)

The normal to H at P meets H again at the point Q.

(b) Determine, in terms of p, the coordinates of O, giving your answers in simplest form.

LeaveN
blank

S))

4
@) N, A
l\dx T / G
dy _ =9 _ %
dx X Fp p*
NER A - vy- 8 = pt [x- &)
7 e L
e -8 = Px-8p
u {
P’x —py = S[p% -1)
| ] o
() / PSYl _ GV-F - 8)( {r\,_-|)
fﬂf - x[p¥a) - 6up =0

- {4 p =0
g, ot 8
/ - z?'P
[xp*+8)( x —8) =0
xp' =8 , N
emtp ol -]

&
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6. () A 1 0
. @ 0 3
(a) Describe fully the single transformation represented by the matrix A.
2
The matrix B represents a rotation of 45° clockwise about the origin.
(b) Write down the matrix B, giving each element of the matrix in exact form.
Oy
The transformation represented by matrix A followed by the transformation
represented by matrix B is represented by the matrix C.
(¢) Determine C.
2
(i1) The trapezium 7T has vertices at the points (-2, 0), (-2, k), (5, 8) and (5, 0), where £ is
a positive constant. Trapezium 7' is transformed onto the trapezium 7" by the matrix
51
-2 3
Given that the area of trapezium 7" is 510 square units, calculate the exact value of &.
(6))
() STRET(H  PARRAEL To Y — Axr
SCME FAcTR 3
X-ACS  INVARTI M |
(b) / V32 £ \
\ -3 Vil
( c) C = B ‘ P\
/ V3/a >/ \ / I o \
\ -V3/2 vilr |\ o 3 )
L3
VST R A/
. J
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Question 6 continued

(fi) /g‘\ :lggJ.,t =
\-1 S / l ,

-
l

Aren BEFRE  TRANSFoRMATZaN - Sfo AN

N

. é //ﬁf (518)

L7 (k&) = 3o
R+8& = 6°/9
-2 s (k= 4

G J
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7. The parabola C has equation y* = 4ax, where a is a positive constant.

The line / with equation 3x — 4y + 48 = 0 is a tangent to C at the point P.

(a) Show thata=9

<

C))
(b) Hence determine the coordinates of P.
2
Given that the point S is the focus of C and that the line / crosses the directrix of C at the
point 4,
(c) determine the exact area of triangle PSA4.
“
(o) *= 4y-48
x= 5 [4y-48) ()  3y* -4uy 412¢=o
748y 4 S/6==
Jl: Lo - 5 (¥4~ 4d) (v -24)"=0
2 J J
3y°= |eox\j - 192 J=L@L
Sy * -'1601:9 + 1920 =0

C

: (P16 2u))
_ x — Y7

A= 256a” - [2(12)a=0

2Cb 2. = 230\

o = 9)
Y236 x = Yax (S(90))

3-4) -4y + 48>0

- 4:;]:..3-| C\/):'S’)'gD
x=9: b 27 -4y 44p=0 “’
ay=15  (9=RISD

1

195 ' 7 P(Ik,m)
T
e | St s b

:;S,Lg\ Y <1875 = a3d 37?)
| —~ 8

J
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8. (i) Prove by induction that, for n € Z*
i 212 -1 n?
- rr(r+1)? (n+1)>°
()

(i) Prove by induction that, forn € Z*

f(n)=12"+2x5""

is divisible by 7
©)
(i) P 2 (1) -1 _ I TR
Il(l—n)l + (1)

2rt— 2
n

n
ASSMME P‘n) 7 2 A i\ 2 p D)
r=) =) (n=e)=

\

MW n+lt
7 X ot L2 () -
[ r () (n+]* (h+)* (n+2)?
~=\

n=(n+)* + 5 (n* 4an+ 1) -)
(n+1)* (n+2)*
= (n*+4nta) + 202 +4n +)
(nv)? (ne>) * .
nt+4n + bn" + 4n + | _ (I’Hl)\F
(n11)* (nt2)* (n)™ ()=

(n+1)°
T Pe) — plan) (by i

J
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Question 8 continued

G) PO F)= praxs = g o= 2y
P(1) 75 true.

Agum  Pln) = fl)= pPr xS = Tk kez

CNSLOER = F (n+) =4 ()

J

— Lln-”‘* lXSh _ /lr) _ szn—l
= Lop?+exS™ - R7 - axs™
= | r+Ex3T

(7+4) 2"+ pe5™
72" 4 41 xS
TR+ 4 [ p+axg ]

= 7 2" 4 7 k

= 7 L whre (= 12"tk e Z

I

o ‘F(n-n) 1y alse a multiphs Df 1.

7

Pln) — pln*) by inducken
Wl

P() Stree , 5o P) O trus fur oM n.
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