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= Please read these instructions carefully, but do not open the question paper until you
= are told that you may do so.

A separate answer sheet is provided for this paper. Please check you have one.
You also require a soft pencil and an eraser.

This paper is the first of two papers.
There are 20 questions on this paper. For each question, choose the one answer you
consider correct and record your choice on the separate answer sheet. If you make a

mistake, erase thoroughly and try again.

There are no penalties for incorrect responses, only marks for correct answers, so you
should attempt all 20 questions. Each question is worth one mark.

Any rough work should be done on this question paper. No extra paper is allowed.

Please complete the answer sheet with your candidate number, centre number,
date of birth, and full name.

Calculators and dictionaries must NOT be used.
There is no formulae booklet for this test.

Please wait to be told you may begin before turning this page.

This question paper consists of 21 printed pages and 3 blank pages.
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1 Given that

N Dy w/»/w/'/v’i 1ot

dy 2 23x
— = 3x C x#0
dx x3

and!y = 5 when x = 1, find y in terms of x.

A y=%x3+x‘2—3x‘1+6%

B y=x3+%x"2—3x"1+6%

@y=x3+ x2-3x"1+6

D y=x*+x2—-x"1+4+4

E y=x3>+2x2—x"1+3

F y=3x3+x2—-x"1+2
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Fo0 = (E-2) @0

What is the value of f"'(1)?
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3 Aline [ has equationy = 6 — 2x

A second line is perpendicular to [ and passes through the point (-6, 0).

Find the area of the region enclosed by the two lines and the
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4 When (3x2 + 8x — 3) is multiplied by (px — 1) and the resulting product is divided by
(x + 1), the remainder is 24.
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x2—8x+12<0and2x+1>9

The set S can also be represented as a single inequality. qu/ M Ob /7(J
W 7Sk
Which one of the following single inequalities represents the set S ? 0é V 10US 7$ ﬁ ?'é
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A tangent to the circle x? + y? = 144 passes through the point (20, 0) and crosses the
positive y-axis.

What is the value of y at the point where the tangent meets the y-axis?
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7 The first three terms of an arithmetic progre e p, q and p? respectively, wher
p <O

The first three terms of a geometric progression are p, p? and q respectively.

Find the sum of the first 10 terms of the arithmetic progression
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A circle has equation x? + y? — 18x — 22y + 178 = 0
A regular hexagon is drawn inside this cfrcle so that the vertices of the hexagon touch the
circle.
What is the f the hexagon?
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&y y=x4 yv=-7

curve C has equation y = f(x) where

00;7);@/ f(x) =p® —6p%x + 3px? — x3
/, 2 2
and p is real. 72”/:. —5/'9 -ﬁ//){—?] .
The gradient of the normal to the curve C at the point where x = —1is M.

What is the greatest possible value of M as p varies?




XJ’CZJ%/ SUWe 7 Jé/mce.r wt e
/% ﬂﬂ/ M_C ﬂif/fﬁlf U (//4[4)‘ Fhow .

he seque s defin dbyth rules

The first three terms in the segfience are 7, 3,

3
What is the value of x4 ? a’/ = 7

:O;S - % -
: %=
23553 23-53
e 7 N=3: fa= = ==
" il 5t 4
23
P g 20T 23[5) b3
et SF5)+
. v
- =4
_sz; - 7

o at 237653
N7y : %_’fé), MU/ Af 3

# @C/C %Wi&? ﬁde & £ oo ﬁﬂ/yﬂn

7g 1) o (s N 4
V1L % % A, %413 oo




ért J s b4
# _
are P4 / i / frinr- o Pl

Given f; f(x)dx = A, which one of the following statements must be correct?

12 The polynomial function f(x) is such that f(x) > 0 for all values of x.
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13  Inthe expansion of (a + bx)® the coefficient of x* is 8 times the coefficient of x2.

Given that a an d b are non-zero positive integers, what is the smallest possible
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14 The solution of the simultaneous equations

2*+3x27=3 =+ ()

22X _9x 2%y =6 "‘(2)
isx=p, y=q.

Find the value of p — g Z_I + 3X Z'y :}
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q AézuZwv,ﬁ{' . -
e ium rule is used to estimate the area under each of these three curves between

%@ x=0andx = 1.

State whether the trapezium rule gives an overestimate or underestimate for each of these

(1) 2)! 3)! |
A underestimate underestimate underestimate
B underestimate underestimate overestimate
C underestimate overestimate underestimate
D underestimate overestimate overestimate
E overestimate underestimate underestimate
F overestimate underestimate overestimate
G overestimate overestimate underestimate
H overestimate overestimate overestimate
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16 The functions f and g are given by f(x) = 32 +12x +4a nd g(x) = x® + 6x* + 9x

What is the complete set of values of x for which one of the functio inc ing and the

other decreasing? _ /}O /) /éo.
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17 The two functions F(n) and G (n) are defined as follows for positive integers n:

@ / 1n
F(n)=af(n—x)dx

Gn\= Z F(r)
r=1

What is the smallest positive integer n such that G(n) > 1507
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18 The graph of y = log,,x is translated in the positive y-direction by 2 units.

This translation is equivalent to a stretch of factor k parallel to the x-axis.

What is the value of k? -
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19 The set of solutions to the inequality x?2 +b+<0 stheintervalp <x <gq

where b, ¢, p and q are real c ttWth<0M}7ﬁ/ﬁﬂg/W%‘

In terms of p, g and ¢, what is the set of solutions to the inequality x? + bcx + ¢ < 0?

A B<x<g // 0057(?‘

J e = (7 llartl

ﬁ)ﬁﬁpqu) ( =7- //)Z?‘/f

— ,_/ff)
% <o ...
/ﬁ<f;& 0/#/;<o J
Fep
T+ cgf\f

R ek




A %) =1~ (f- K f/@

773
) 4.7 7&%7&%/ 7 o G%sz; 7@

@jg 77&7‘7%*7’2/

X

W\/ 3@%//

PRy i
. %/ praaa 7’ — 8] HIT 6. 7

l ! " _/7,5’_\[2/ 7«-///.-77/7"4'_5%.
7@\/ > =YL v .

/f// =" BaLE S
— -_[['j?r—ﬁ/[_»?ﬁé)

o GG
) T~ gy
- (- /%{’w/* =4 |
N 4 ) : —_— / i
— = 7] é//l




Uhi prméb >
Y, 7/&7«9 ﬂ/ /o/wﬂ/z’/ ,/ %fg 7 A

/7;/:/02/”7‘-//’7/77} %Z«/’? ~7a14>/7/%—ﬂ;7‘/477/
«/&f@d}fl" 0////,?/%% 7‘44/?,4
A1, 12, =~ /7

/
Z/\: —
7 £ = )AL

st 115t = 173y #1217)
hls# 25 - 7 /3/%)

| _@ /23

T /27/2) - 40

. EEEEEPY
4z = (1) 7



///"’// i) = 2777
7 1=
- 2y 7477 %//Zz/,ég.‘ yrs = =7,
/5% Vi Fove V2 a ‘7//7&/7,/1
A= 477/ 7) y bimmy iy
24T 070077 1773)
~ 4 ——4//“77»/7/74” I

/// = f :ésfx 772

)= 471y 7 Core %W/f .' 7+

Q//f—o%ﬂ%r \Zfl 17y

fir-atr)frrifry) -\
=477y v‘cw/

5‘/47/1/@//%& 0&/7,1{
7Z//K =




1) Gt 1) = 0% 5% o “F o'
fot fli) == foe too 3/
ﬁ=/,,/1/>_ 15 [ Bt co gy Kl farf 99iE)
)= G111 s ) 13) (i)

5?/@73 W‘///‘é.“ £ 7 donat =y

///ké/”fﬁﬂ///f/lf@f/}){@//}’ﬁfﬁ@f\/&@fﬁm 7‘/?/;7‘/3/1;/72
U915t 00T Qrtiy Qa7 151 o305

/ F oot foe. by ? 7= Fr
40]}@ %&{/%A 25

%L/

/7/’2/7‘/7/'\3f-.,, 7‘/3/% -

v 7” Me tpsrt fgg(

X

Q
e

ﬁ

(ilars & r/-/;_/’}/%:@\/qz/
/;/\Lf‘g/%';@h_a

Wl @ OF



Lty a/mm/ea// //«m/ ///w 9 w/a« ,, /zr 2 //éefz V a
W4 (w//e /2,

# The lengths of the sides QR, RP and PQ in trlangle PQRarea, a+danda + 2d 3;/
respectively, where a and d are positive and such that 3d > 2a. g >0 <% 24
What is the full range, in degrees, of possible values for /éngle PRQ? / ,7‘ ) &

A 0 < angle PRQ < 60 /‘
B 0 < angle PRQ < 120 &/ é‘ Q; 1
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