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

. S
. 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.

® [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.

® |f you change your mind about an answer, cross it out and put your new answer and any
working underneath.
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Use the standard results for Zrz and Zr3 to show that, for all positive integers 7

r=1 r=1

Zrz (r+2)= %n(n + 1)(an* + bn + ¢)
r=1

where a, b and c are integers to be determined.
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2. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Given that x =2 + 31 is a root of the equation
2x" —8x* +29x° — 12x +39 =0
(a) write down another complex root of this equation.
2- R @
(b) Use algebra to determine the other 2 roots of the equation.
“4)
(c) Show all 4 roots on a single Argand diagram.
(2)
(b) Sum = U prod = 4+ =13
2" +3
2
X = Uxd 13 J Ayt - gpd 429 e +39
2x* =3x3 +ay ¢t
Sy —12x 139
3 x> —l2x +39
0
24513 =o
1x% =]
2 -
¥=-3h / X = £ ﬁ; )
(o) )
Ln(3) 5
X
*
" ke l2)
%
5
. J
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3. The rectangular hyperbola A has Cartesian equation xy = 9
The point P with coordinates [3t, Ej , where ¢ # 0, lies on H
t

(a) Use calculus to determine an equation for the normal to H at the point P

Give your answer in the form zy —£’x = f(f)

Given that 1 =2

(b) determine the coordinates of the point where the normal meets H again.

Give your answer in simplest form.

dy !

~

C))

3

(a) d)(_ - 7 Ol«‘f 3
dt

- J 'a% - tL _EEE‘ tL

)

NORMAL VoY= tr [x- 3t)

\

/
tYy-3 = t3x - 3t¥

"t\q -t3x= 3 -3t¥
e

k) 2= = 3= 3 l6= 4G

Sl - §k = - 45
J

.

J
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4. (1) A= ( 3 kJ where £ is a constant

The transformation represented by A transforms triangle 7" to triangle 7"
The area of triangle 7" is three times the area of triangle T’

Determine the possible values of k&

~

C))
3 (a —4} (2 5 1) ,
(i1) B = and BC = where a is a constant
2 3 1 4 2
Determine, in terms of a, the matrix C
4
(1) der (A) = k4 =3 ok “3k+p =3
-3k = -2] “3k =-1]
(k=D (k=T
(i)  det (6) = 3a+4
g'= [ )
wd | 2 a)
= 1 [3 w\[2 5 )
Sk L2 o)l ¢ 2)
= \ / [o Sl I \
Todd | dia  da-lo 202 )
. J
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5. f(x)=x"—6x+3
The equation f(x) =0 has roots o and f
Without solving the equation,
(a) determine the value of
@+ DB+ 1)
4

(b) find a quadratic equation which has roots

¢ and p
(a® +1) (p*+1

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

() Ap=6 dp=]

(4>+1) (']32“) = () + o{”+l/3L £l
= 3% + @p)"-29p + |
= lo + 3-6

= o

(6)

) sum= dEpFta+taprg  _ dp@BdT 6 24 3

—

b4 (2 +1) 4o 4§

prod = AB .3
CRDIED 4o

Yoo x ¥ 3o =o

(dox? - Wx +3 =o)

\/‘\N

. J
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6. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
z7=3+21 z,=2+31 zy=a+ bi abeR
(a) Determine the exact value of |z1 + zz|
(2
Given that w = —223
Zl
(b) determine w in terms of a and b, giving your answer in the form x + iy,
where x,y € R
4
Given also that w = 4 + ﬁi
13 13
(c) determine the value of a and the value of b
2
(d) determine arg w, giving your answer in radians to 4 significant figures.
2
() [z = |54 = 51
[b) (at33) (ot ) 2ps it t 38t 2a-3b+ (3atdb)
W = 3t St 3421
_ (o) + G-y U ba-9p +ba 4 + (~tot+bbHat )1
3tu S-2u I3
= l2a-5b | DotRL -
— T
3 3
() ) La-5b=¢ ) oA -25b =)o L= 67b
SA+Lp=58 ) boatlWb=L96 | b= ]
_as 2)
V7 &
(d) 58
/ - -1| LS
@ (w) = |tan [ 1
1.50193983
= (1302
. J
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7. f(x):x§+x—3
(a) Show that the equation f(x) =0 has a root, a, in the interval [1, 2]
(2)
(b) Starting with the interval [1, 2], use interval bisection twice to show that a lies in the
interval [1.25, 1.5]
3)
(c) (1) Determine f'(x)
(i) Using 1.375 as a first approximation for a, apply the Newton-Raphson process
once to f(x) to determine a second approximation for a, giving your answer to
3 decimal places.
3)
(d) Use linear interpolation once on the interval [1.25, 1.5] to obtain a different
approximation for a, giving your answer to 3 decimal places.
3)
[ Vo @ .
( 0\) 1 o A 1 55--' i
Ans - +Ans—3
1 -1
I A 1-.-":5--' | A
= Ans'*+ins-3
2 1.828427125
“97 vor [ A lu’:Ef Fi A
1.5 Ans'’+Ans—3-E
3|
2 0.3371173071
N A 1-.-":5--' F| i
1.25 Ans'>+Ans—3-D
k3]
4 -0. 3524575141
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Question 7 continued
() 1)  Fi¥) = X + X -3
Fly) = 3A X+
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Vo' @ ik

A
. 1. 375—=
(1) - [ 3 » }D((57S) ~ B
1. 379592249
Jof i & Yo i &
1.375 Ans!-P+Ans—3-4
11
8 - (. 01265958256
— 7o O y = B
1.375 1.54Ans "+1-B
11
8 2. 75890591
[-28 |.GP®
[4) L i J
D o) E
L - [25 _ ['Se-l25
o-D E-b
D A
1.5-1.25
E-=D
0. 3625422396
Jof i
Ansx-D
0. IETTBD?SBS
— 7 O
Ans+1. 25
1. 3777807306
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8. The point P(2p’, 4p) lies on the parabola with equation y*=8x = 4 ().) %
(a) Show that the point Q (%, ?j , where p # 0, lies on the parabola.
(1)
(b) Show that the chord PQ passes through the focus of the parabola.
4
The tangent to the parabola at P and the tangent to the parabola at O meet at the point R
(c) Determine, in simplest form, the coordinates of R
)
(o) AR of2\_ N4
P/ P L] P
(k)
PR: 9 T Y- (2,0 ) Fous
X- 2/p X = W K
4P . -
2-2/p> 2=l
4p _ 4 So_ Folms 13
W -2 2p' -1 N P&
() o« % dy_ Y dy 4
o~ P N M~ —afps
DrGer) 8T Q (P, %) 9+ =P (x-2p)
! \/gz\'_, :
dx TS dy -\ dy _ ¢ -/._’\
de = I gx =1 M-
NG AT pl2p,up)  Y-dp = p(x-2)
Nem———
A =Y = -t ap
“Px 4 2-u = X 4t 7 N
—(2+2*) = (Hp*)x (R [ 2p-%) |
YN D e ———
A= V)
. J
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9. Prove, by induction, that for n € Z,n > 2

N

4"+ 6n-10
is divisible by 18
2 )]
pl2) U 4 6(x)-lo = (bt 1o =)
pPE) TRue,  ASSUmE P (n)
4”4—(,,,,«/0: /Xk kéZ.
Mo Pn#)-Pl) = 4™ 4 60t go1o = (4" +6n-10)
= 44 +6 —4"
= 3.471 + é

()

3[ |8k +io=6n] + 6

S-10k +3b - )dn

)

{)

8L 35+ 201 multige of 14

Pln) S o Multiple 9%/} , So

P(ni) is o multiple of 14

P("‘) —Vv F(“‘“) bj ?hv{mcﬁm_

P(>) TRuE , g Pl) Rus FR N2

\.

J

www.CasperYC.club/ial Page 11 of 11



