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Mathematics
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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 a=? 7
’ -2 p+3
(a) Determine the values of the constant p for which A is singular. 3)
Given thatp =3
(b) determine A™!
3)
(0) ot (A) = p[p+)) - (-)(s) =o
P+ 3 p - =°
(p+ S)p-=) =°
B=2,-9
(b) A= [ 3 -5
| = 6 /
det (A) = |1§ - lo =
Ale L[ & 5
g\ 2 3 j B
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. 1. .
2. Given that x = — 3 is a root of the equation

33+ kx2+33x+13=0 keR
determine

(a) the value of £,
(2)

(b) the other 2 roots of the equation in the form a + ib, where a and b are real numbers.

)
) R | >

- +RI’}/\ +»
3178 | 5]
! R

vy .,
TR tI3 s

— 9 + /7 =1 ‘rLi‘jw
otk = -8
(b) Xt —lx + 13
3% +1 ) 3x3 -17Tx? +33x + 13
3)(3 + Xz

- 18x* +3) x

— 18y~ bx
37 x * 13
S99 +13
Q

Y2 -4 +13 =o

x . bl -Ib bE 41

2
= (3t 20

\.

J/
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3. (a) Use the standard results for ZrZ and Zr3 to show that for all positive integers n
r=1 r=l1
> 22+ 3) = g(n 1)+ 30+ 1)
@
25
(b) Hence calculate the value of Z r? (2r+3)
r=10 (2)
h 4]
(a) :’- 3 \ : ] AS oY X
AR 0 ) RV A e I
- r=
[
= T{Lr‘.l (,"H.')lj + 3 [ —é'i" [n+) (.Ln-%.')j
= —‘— leh_'“]l + L .A/n.,u) I7.,._'u\
)\ LA U I l 7 /(ult/
= n . [ n )
)\ N PN
25 [ g | \
(b L _ N S b
A >y =1
=iv ! ’ /
= 25 2 yi
Py PN
= (222 F20) —t n
2. (2% (2x+3))
x=10
222920
. J
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4. z,=p+5i, z,=9+8i and z—i
Z

where p is a real constant.

(a) Determine z, in the form x + iy, where x and y are in terms of p
3

(b) Determine the exact value of the modulus of z,
(1)

Given that the argument of z, is %

(¢) (i) determine the exact value of p

(i) determine the exact value of the modulus of z,
. 3
‘ ”‘) 7 = P+ St X 1 &
Al . e .
$ 2+ du 9- i
— 4P - fpL t LS\ +¢o
81t 6V
_ [1pree s (i)
Bz = e =(as )
(") (‘) [ T/ \ - _5-_
Ton | 58 ) S P
(r = )
) I S R T
7 | Zi d 3 S N
el = N6 [aV®s)
i V%S 87
. J
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3
5. f(x) =x*—12x> +7 x>0

(a) Show that the equation f(x) = 0 has a root, a, in the interval [2, 3].
(2)

(b) Taking 2.5 as a first approximation to a, apply the Newton-Raphson procedure once
to f(x) to find a second approximation to a, giving your answer to 2 decimal places.

4
(c) Show that your answer to (b) gives a correct to 2 decimal places.
Vo [ i Vo O i @)
@) |2 Ans'-124ans'%+7
2] -10. 9411255
vor [ A vor [ A
3 Ans*-12Ans!"+7
A 25. 64617093
fp) <o f(x) is continuous and there is a sign change.
£13) »o Hence there is a root between 2 and 3.
B Fh) = bl -l8xn
2. 5 —12(2. 5)!
- 2.5 — . .
. RS) . |2.5 >
-y AT 4x2, 5°-1842,
2. 540296269
(¢) el i =i i
f (|2-535) <o Ans®—12ans!-5+7
2. 534 -0. 1373929334
Vo7 [ A o* A
£(|2.545) > Ans*-12ans!5+7
2. 944 0.2312194188
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A 2 3
1 4
The transformation represented by A maps the point R(3p — 13, p — 4), where p is a
constant, onto the point R'(7, -2)
(a) Determine the value of p
3
The point S has coordinates (0, 7)
Given that O is the origin,
(b) determine the area of triangle ORS
2
The transformation represented by A maps the triangle ORS onto the triangle OR'S’
(c) Hence, using your answer to part (b), determine the area of triangle OR'S’
(2)
ONENEREAYES R A
AN YR EY
Cp-2f +3p -1> = 9p-34 = 7 qp = 4S5 (é=5)
- -~ = Tp43 = -2
S
(b) R(21)
S
$(01) [ {2 ¥ R
O /\
Sohs = ax7x2=(7 )
A ——
() det(n) = -4-38 = -1
Saoks = nx7 =(77)
A —0
. J
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7. The equation 3x? + px — 5 = 0, where p is a constant, has roots o and .

(a) Determine the value of

(i) aof @
O O R
3

(b) Obtain an expression, in terms of p, for

(i) a+fp =

, L
0 (e (r2) = W+ - bpr

Given that % p + 75 , @ A3
(a+%J+(ﬂ+%):2(“+%)(ﬁ+é)

(¢c) determine the value of p.

]

I

(1)
(d) Using the value of p found in part (c), obtain a quadratic equation, with integer

coefficients, that has roots (a + i) and ( b+ l)
p “ (2)
_ 2

AN /2
(¢) Is T /15

. J
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8. A rectangular hyperbola, H, has Cartesian equation xy = 16
4
The point P(4t, 7) ,t#0, lies on H.
(a) Use calculus to show that an equation of the normal to H at P is

ty—tx=4—-4r
C))

The point 4 on H has parameter ¢ = 2
The normal to H at 4 meets H again at the point B.

(b) Determine the exact value of the length of AB.
(6

The tangent to H at A meets the y-axis at the point C.

(c) Determine the exact area of triangle ABC.

A3)

L R S S B
at |t/

MRMAL: (Y- Y=t (x - ux)
ty -y = $¥Ix-ut

(B9 -t x= 4 - utF )

A A

Y
%
[

) AL[22)  MRWL  29-3dx =
32
X
3xn - 8x¥= -ox
I —Cox — 32 ==
2y - [Gx - § =o
2, +
A
\/J.zx—ul(x—&’)

—8)( =”6°

. J
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Question 8 continued
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x:‘Xi ly Vo [ ry N
NS 8. 52+34° ]
/2 AR = i
AL 8, ) 1717}
() Tees BT A(82) =2
y-2a= "Jy (x-3)
G X=o) (\\'/')=;¢I-,{.:LI,
cloy)
g
A= Vba+q = [48
){A Nasc = 4 0&g - 11/n
e AN 2
N\ _ /299
=/
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9. (i) fn)=7'Gn+1)—1

Prove by induction that, for n € Z*, f(n) is a multiple of 9
(6

(i) A sequence of numbers is defined by

u . =3u —2un netz'

n+2 n+l
Prove by induction that, for n € Z*

u =202"-1)

() ) = T(3+) -1 = %1227 =39

(6)

P() s true . Assame P () 05 true

% F)>7"[3n+) -1 = 9k kREYZ

P(n-ﬂ) : «Jf:(n-n) -4 (n)
[
= | 1 3new) -1 | - | 7" e ) -
L » [
= ™[I} - 77 (304)
= 77 () 307" - 9°
= 2y 4 28 23,77 -77
= 1gn1"+ 27777
< 9 (0T +37)

r _—

So '5:(“‘“) 5 alo a Mu’ﬁlg(,q g.

P\O) = F(n"') LM indunctn
N

J/
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Question 9 continued
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\a"> n=\ W= L(-Z,") =22 Rue
n=2 Uy=2(X-1) =4 TRu E
ASSumE -
(s
(ONSIbER Unw = 2 (l"r: ~)
Unta = 2 [2 : -1)
Untr = 3 (An*l_ 2 Un
by ln-u._,)___s.l ,,\”*'—n)—lllln
g:2" -2 = 2™ -4 - 2 Un
8..2'\—_- 'l’ln S “Zun
2 Un = q.)\n - u
Mh = .l-ln -z
@n = 2 (ln"))
So F(”) - P(“ﬂ) Ey induchon .

\.
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