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Candidates may use any calculator allowed 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.

® [nexact 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. (a) Show that the equation 4x — 2sinx — 1 = 0, where x is in radians, has a root a in the

interval [0.2, 0.6]

)

(b) Starting with the interval [0.2, 0.6], use interval bisection twice to find an interval of

width 0.1 in which a lies.

| & o i &
4Ans—2sin{AnsJ>»—1
1]
5 -0. 5973386616
Jorf  Id & Jorf s &
. B 4Ans—2sin{AnsJ>—1
3
5 0. 2707150532

(€))

(o) Continuous function with change of sign so root (in given interval)

Vo o & vor [ &
4Ans—25in{Ans>—1
2|
5 -(J. 17883668416
T 3 ) y
.5 4Ans—2sin{Ans)—1
1
2 0.04114892279

(b)
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2. Given that x = §+T1 is a root of the equation
4 =19 +px+¢q=0
(a) write down the other complex root of the equation.
(1)
Given that x = 4 is also a root of the equation,
(b) find the value of p and the value of ¢.
C))
[a) x= 3 . Ju
8 g "
(b)
3 E \ / 3 H .l = 5-
( Y s 'J\y g 4
LB TR B o7 -3
Yy ' ¥ g L
2
(X - Yux+ 54 ) [(x-u)
(4% - Ix +5 ) (x-4%) =0
Ce="1, 9= -1
7
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3. The matrix M is defined by
k+5 =2
M =
(5
(a) Determine the values of & for which M is singular.
(2)
Given that M is non-singular,
(b) find M in terms of k.
2
o) dot (M) = klkts) — 4 =0
k*+SR =6 =0
(R+6)(k-1) =0
(R=1,75
)
~1
M | [ A > )
kKiisk—6 \ 3 R+S |
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4. The equation 2x*> + 5x + 7 = 0 has roots o and j
Without solving the equation

(a) determine the exact value of &’ + f8°

©))

(b) form a quadratic equation, with integer coefficients, which has roots

S))

- 125 y | \/___g/\
e STAJ(= )
(8
\8/
B Sum = SR 8k [85)
Sf 7/a R
prd = o = 74

Y- - 8hgx + s =o

28X - B x + G =

J

.
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5. (a) Using the formulae for ZI" and Zrz , show that
r=1 r=1
3 (1) +5) = %(n +Y2n+7)
r=1
for all positive integers n.
(6))
(b) Hence show that
2n 7n
Y (r+D(r+5) = ?(n + 1)(an + b)
r=n+l
where a and b are integers to be determined.
h )
(o) 3 L, -
[__ rtoér ¥
=l
| |
=~ C Y
n 2 "
6 i i 8+ 18 ]
P T (N S S 40_7 - n /ﬂ+7\/ir+‘\
( L < ' e\ )1
(L) 2 L +1 > ll-i-r)-t'"l") h (?"1+7) (.‘Ly,+7>
6 6
- n : :
b
= n[]“‘;-r\i‘i'\[:j)n-Fq—ﬂ
6 _
—L" Lin”‘?nf?%
b
5
. J
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6. The complex number z is defined by
z=— A4+ 31 where 4 is a positive real constant
Given that the modulus of z is 5
(a) write down the value of 4 @
1)
(b) determine the argument of z, giving your answer in radians to one decimal place.
(2)
In part (c) you must show detailed reasoning.
Solutions relying on calculator technology are not acceptable.
(c) Express in the form a + ib where a and b are real,
. z+3 2+ 3 § 14\ - (—-LHIQ’\)(BL,O ~ —31-ws
W% TR o >o = s
(i) 2 ' ‘ ) _
= (—4-3\.)(-([.4'3\‘3 =1b -4 -9 5)
(d) Show on a single Argand diagram t!e p01nls A, B, C and D that represent the complex
numbers
z, 7%, =t 31‘ and z*
x| 2-4 3)
b \ 6 N i &
( ) . - £+t an—l[ i —
-4 > 3 _rq (—ﬂ =( 2. C
s
2. 498091545
x .
W, In[2)
)\ vke(%)
&
/N
7/
: \,
D
& J

www.CasperYC.club/ial Page 7 of 11



g

FP1 2021 01 QP

7. The matrix A is defined by
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(57

The transformation represented by A maps triangle 7" onto triangle 7"’

ST: =e\.’>x,8—l5] -‘-

The point P has coordinates (3p + 2,2p — 1) where p is a constant. The transformation
represented by A maps P onto the point P’ with coordinates (17, —18)

Given that the area of triangle 7'is 23 cm?

(a) determine the area of triangle 7"’

2)

(b) Determine the value of p.
(2)

Given that
0 1
B =
-1 0
(c) describe fully the single geometrical transformation represented by matrix B
(2)

The transformation represented by matrix A followed by the transformation represented
by matrix C is equivalent to the transformation represented by matrix B

(d) Determine C

A3)
AT A

p48-loptS ) _ [ 2p4 13

\
3 2 ) Vo | “fpbtwp-a | | -sp-g )
pt3 =11 —Sp 8 =-18
2p = U —p = -lo
P=2 p=2L
L2z

(<) Lottt on Cfoo

clockwife abot  oFigin

J
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Question 7 continued
[d) B = CA
BA' =¢C A S S
A= mF (3 %)
BA = [ o 1\ a2 5) _ [ 3 ¢
L5 o) 713 v 712 -5)
(= -+ [ 3 A
. T2 -5)
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8. The hyperbola H has Cartesian equation xy = 25
The parabola P has parametric equations x = 10£2, y = 20¢
The hyperbola H intersects the parabola P at the point 4
(a) Use algebra to determine the coordinates of 4
3)
The point B with coordinates (10,20) lies on P
(b) Find an equation for the normal to P at B
Give your answer in the form ax + by + ¢ = 0, where a, b and ¢ are integers to be
determined.
(6))
(c) Use algebra to determine, in simplest form, the exact coordinates of the points where
this normal intersects the hyperbola A
(6)
[0) = e =25
NJ -
£ Al %, 1)
t=y, —
dy ) \;&A/
dtt
NoRMM_ Do = - (x« lv_)
X = Y - {o =90
r—
() X= 25 = -0
3 g o
V)l - Soua‘ +25 =0
v o
UI = SO + )/D ‘_{— = 1T 49 r—
J N o +[oy
X = l: I LoD
7 1Y 1 Y V<
[(1S-10f5 , IS+lix)  (IStiorz , (S-1sf>)
N
. J
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9. (1) A sequence of numbers u , u,, u,,... is defined by

1
=—(2u, -1
521, =)

Uy = u = 1

Prove by induction that, for n € Z*

u, = 3(2) -1
3

(11) f(n) — 2n+2 + 32n+1

Prove by induction that, for n € Z", f(n) is a multiple of 7

i) p() = 3P%4)- = a- Pl)

-

=

Leave\
blank

(6)

(6)
TRUt

ASumE  Pn) TRue Un=3(%)"- |

CoNSIOER Unsy =

Pln) — Plrt)

17‘4 1~ Auction
—/

P(’) TRWe , _S° Pln) TRuUE TR

neg”

) P Fl)=2%+3" = §+17 =35 = 743

TRue

ALSwng qu) TRUE : ‘F(") =y 32n+.

= 7k

3/

cnsIoer. i) - fin) .

2h+5+‘52¢|+3 - > Zn+)

nr 3).!!*)

2.2’)"2—_‘_ q’SM“ -

Zmz 4 ? 3M4l

2+ 0+
lh‘*.l | + -7 . 3

]

N

+ 3
(m = k+3D 27

by

induction ,

[ m )
——

TR + 7. 3™
So -f’(h'") 5 a MuHi!\y. Oj' 7. P‘n)—‘OP{nf()

&

J
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