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Additional materials:   Answer sheet 

INSTRUCTIONS TO CANDIDATES 

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.  

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

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. 

You can use the question paper for rough working or notes, but no extra paper is 
allowed. 

You must complete the answer sheet within the time limit. 

Calculators and dictionaries are NOT permitted. 

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 Which of the following is an expression for the first derivative with respect to x of

x3 − 5x2

2x
√
x

A −
√
x

2

B

√
x

4

C
3x− 5

4
√
x

D
3
√
x− 5

4
√
x

E
3
√
x− 10

3
√
x

F
3x2 − 10x

3
√
x

3

y x 50T and we want to find
2x Tx

d and we will do this using
the

quotient rule

let f x x 55 fix 3 7 lose

and 944 2 cfx 2mi 2x
3 54 1 3

1 2

3rd
then from quotient rule

dats fin 961 fix six
19cm

3
2
10,42 312 1

3
5
2
3 42

2 312 2312 4 3 2 312

2x 35 101 6
7
720512 day Gx 20 5 2 3 712 15 512

3
3x x3 5 4 3 71215 512 tex

defy 3
7 2

5
512 x

2 3 5
then 3775 52 38213 5 4 3 4 3

512hen
u t off 34

5
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2 (2x+ 1) and (x− 2) are factors of 2x3 + px2 + q

What is the value of 2p+ q ?

A −10

B −38
5

C −22
3

D 22
3

E 38
5

F 10

4

let f x 2x'tpsite
then for 2 1 5 x I ff E o

and for x 2 x 2 f 2 o

ft's I f 2 0

9 T PI
and f 2 16 hip E o

9 hep 16

Then equating these

f In hip 16 Ep 645

7 p 6515

E 4 6,53 16

Lp19 21 934 13 22J
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3 Find the complete set of values of x for which

(x+ 4)(x+ 3)(1− x) > 0 and (x+ 2)(x− 2) < 0

A 1 < x < 2

B −2 < x < 1

C −2 < x < 2

D x < −2 or x > 1

E x < −4 or x > 2

F x < −4 or − 3 < x < 1

G −4 < x < −2 or x > 1

5

For 1 411 3111 x o

x he X 3 and Xsl

323cL I

Fou x 12 x 2 co

as 2 and Occ 2

Our final range must be

2 Local
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4 The 1st, 2nd and 3rd terms of a geometric progression are also the 1st, 4th and 6th

terms, respectively, of an arithmetic progression.

The sum to infinity of the geometric progression is 12.

Find the 1st term of the geometric progression.

A 1

B 2

C 3

D 4

E 5

F 6

6

Geometric Soo 12 a 12 12r

and an a rn I

L An 42 124in

Arithmetic An a n Dd

Az 12124r equals an a 3d 12 12h 3d

As 1212hr2 equals as a Sd 12 12r 5d

12 124r 12 I2vt3d and 12 12hr2 12 tarted

12r 12112112r 3d 1hr2 12r3 12 12 51

D 4r2t8r 4 and D 12r3 12rIl2r 12
5

Equate these 205 4or 20 127 122 12r 12

7 12r 32ft 28v 8 0
Geometric A 12 Dnv

3,3 Sr't 7r 2 0
a 12 12 3

fr 1 4 2 0A 4

3 f l or re

we know r I Soo doesn't exist
hence r Zz D herk Sr H ha

D I
9
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5 The curve S has equation

y = px2 + 6x− q

where p and q are constants.

S has a line of symmetry at x = −1
4 and touches the x-axis at exactly one point.

What is the value of p+ 8q ?

A 6

B 18

C 21

D 25

E 38

7

turning point b Hac o

We have a parabola with one real root

and its turning point has a coordinate x Ee

b Hac 62 help f E 36 4pq o

pg q

y Psf GI E

y p sit PE

y p Get3p apt Ep

1 i Remember we flip the
Then 3ps I p 12 Sign to get our turning4 Point

then using PEs 9

l2q 9

E I I
12 H

P18g 12 8 3 4

6
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6 Find the maximum value of the function

f(x) =
1

52x − 4(5x) + 7

A 1
7

B 1
4

C 1
3

D 3

E 4

F 7

8

f6 2 5 K 2 In

f 4 5 12547

215415 21h15 o

5 5 2 0 5272.5 o

2x In xin In 2

x 1h1
1h15

f x when x HI
1h15

Substitute x In 2 into fact

and we get ffYn s
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7 Given that

23x = 8(y+3)

and

4(x+1) =
16(y+1)

8(y+3)

what is the value of x+ y ?

A −23

B −22

C −15

D −14

E −11

F −10

9

23 84 3

1h12Y In85
3

3xln21 9 3 1h18

3x Y13 In 3x 9 3 3
In 2

x 9 3and

4
K11 16TH y X 3

GT13

1h46 _In 4 Xxl In Ytl 1h46 Gt3 ln 8
41h2

h In 23
1 In 4th 2 Ytl 3ln 2 yes

31h12 Rtl In 4 4ln 2 Yt 4h12 31h12 y 91h12

In x hln2 Y 31h12 y 71h12
21h12 x 1n 2 y 71h12

9 2 7

7 X 3 2 7

lo X y to 3 13

3 x y to 13 23
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8 The function f is defined for all real x as

f(x) = (p− x)(x+ 2)

Find the complete set of values of p for which the maximum value of f(x) is
less than 4.

A −2− 4
√
2 < p < −2 + 4

√
2

B −2− 2
√
2 < p < −2 + 2

√
2

C −2
√
5 < p < 2

√
5

D −6 < p < 2

E −4 < p < 0

F −2 < p < 2

10

f a P x x 12

f x px 2p x 2x

flat p 2 2 0

3 2x P 2
x PI

2

f HI 24
px 2p x 2 24

Payal 2p crud 24211
3 P hp 4 2 4

he

3 p hep 428

P hep 12 o

P 6 P 2 co

3 Ps G PL 2

3 G LP 22
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9 The quadratic expression x2 − 14x+ 9 factorises as (x− α)(x− β), where α and β
are positive real numbers.

Which quadratic expression can be factorised as (x−
√
α )(x−

√
β ) ?

A x2 −
√
10x+ 3

B x2 −
√
14x+ 3

C x2 −
√
20x+ 3

D x2 − 178x+ 81

E x2 − 176x+ 81

F x2 + 196x+ 81

11

b I Ina with a I b 14 and C 9

2A

14 I at 14 t.hr 7 I 2510
2241

3 2 7 2Fo and 13 7 2To

D 7 27 and Bf 7t2rT
M A D 0.82 and FB 3.65

q 14
n x O 82 x 3.65
9 1
33 D 3.65 0.82 0.82 3.65

XZ 4.47 2.993

Now we can see that 2.993 3

which narrows us to option A B or C

Then looking at the b coefficient

Option A if 3.16

B Fb 3.74

c Tao 4.47

Hence option C is correct and

the answer is x Fox 13

PMT
















































































































































































































































































































































































































































































































































































































































































































































































































































10 The following sequence of transformations is applied to the curve y = 4x2

1. Translation by

(
3
−5

)

2. Reflection in the x-axis

3. Stretch parallel to the x-axis with scale factor 2

What is the equation of the resulting curve?

A y = −x2 + 12x− 31

B y = −x2 + 12x− 41

C y = x2 + 12x+ 31

D y = x2 + 12x+ 41

E y = −16x2 + 48x− 31

F y = −16x2 + 48x− 41

G y = 16x2 − 48x+ 31

H y = 16x2 − 48x+ 41

12

442 6 9 5

4
2
24 36 5

4 2 24 31

y 45

I 9 41 312 5
y 4

2
24 31

2 Y 4
2
24 31

y 4
2
24 31

3 Y 412,4424ha 31
Y 4 442 12 31

7 Y x 12 31

option A
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11 The quadratic function shown passes through (2, 0) and (q, 0), where q > 2.

2 q

R

S

x

y

What is the value of q such that the area of region R equals the area of region S ?

A
√
6

B 3

C 18
5

D 4

E 6

F 33
5

13
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12 How many real solutions are there to the equation

3 cosx =
√
x

where x is in radians?

A 0

B 1

C 2

D 3

E 4

F 5

G infinitely many

14

Y 3Cosa has maximum points of y 3

This means that it will intersect

with Tx until Tx 3
a 79

One periodof 3cosx goes from 0 to 2T

and we have that 2729 is false but
31779 is true

There will be 2 pointsof intersection
between 3cosx and Tx in o s 2T

and then one further intersection between

21T and 3T 3

we can see this in the plot

i

ii i
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13 Find the coefficient of x2y4 in the expansion of (1 + x+ y2)7

A 6

B 10

C 21

D 35

E 105

F 210

15

let U I x and then we have fu y
7

7 u 9 7 uke't't us 3 u t

f u 3 u f uly.tt cyy

We see x2g4 comes from

F us 72 4 1 4 214 150

Now we do a separate binomial expansion for Hx

and I will occur for 521 213 10
2

21 10 4 21034

210 is the coefficient
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14 The area enclosed between the line y = mx and the curve y = x3 is 6.

What is the value of m ?

A 2

B 4

C
√
3

D
√
6

E 2
√
3

F 2
√
6

16

y my I
3

f mx m XZ
x Fm

i yo and X o

So our limits
are 0and Fm

rm The area is equal3 J ma I DX below and above
X axis so we can

Tm toFmintegrate from

MII 0 but we half the
c area

2

myMI 3

fm2 3

m _12

m 253
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15 Find the positive difference between the two real values of x for which

(log2 x)
4 + 12

(
log2

(
1

x

))2

− 26 = 0

A 4

B 16

C 15
4

D 17
4

E 255
16

F 257
16

17

logs 12kg261 64 0

Then let U logzCx

64 12164 0 and let V u

12W 64 0 4 and V 16
LU won't be

4 54 real ignore

U I 2

logs 4 2 and logs a 2
Z

X 22 D 2

X 4 X I

he a 154
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16 The circle C1 has equation (x+ 2)2 + (y − 1)2 = 3

The circle C2 has equation (x− 4)2 + (y − 1)2 = 3

The straight line l is a tangent to both C1 and C2 and has positive gradient.

The acute angle between l and the x-axis is θ

Find the value of tan θ

A 1
2

B 2

C
√
2
2

D
√
2

E
√
6
2

F
√
6
3

G
√
3
3

H
√
3

18

r Fo C f 2 1

re B C he l

fanQ I fz

Sketch

i

Q

The tangent must be the red highlighted line

Then set up triangle

tame 53 52
X's 2 I 3 h 3
Y's I 53 71 52 753 52 53 52 tano 1 ou

al r
3 a

At tangent day o C i 1 251 y 112 32 x 5 4 29 2 0

2xi2yddy 4 24 0

Cz X 4 y 15 32 did x 2 X 2doc
of y 8x 2yt o

J
Y l

2x12gdaff 8 2dL o then 4 5 8 ay12 0

YZ Ly 2 0
dug hey o 1 4 and

I y LIB
Y 16 32 15 72 Ly Clearlyfrom diagram

C tangent point isy y Ly 1 0

4 1 E Cz tangent point f 2,1 B
is 4,1 52

PMT

























































































































































































































































































































































































































































































































































































































































17 Find the complete set of values of m in terms of c such that the graphs of
y = mx+ c and y =

√
x have two points of intersection.

A 0 < m < 1
4c

B 0 < m < 4c2

C m > 1
4c

D m < 1
4c

E m > 4c2

F m < 4c2

19

Y n
y ma 1C

We first see that the lower bound

will alwaysbemiso as anything with a

negative gradient will obviously never have

two points of intersection

Mx c Tx

Mx14 _x

MTI12cmx c x o

Miki x 2cm 1 t c2 0

b'steal 2cm if 4cm i I 4cm so

4cm l

4cms I

m 1

Hc

hence o e ma t
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18 Find the number of solutions and the sum of the solutions of the equation

1− 2 cos2 x = | cos x |

where 0 ≤ x ≤ 180◦

A Number of solutions = 2 Sum of solutions = 180◦

B Number of solutions = 2 Sum of solutions = 240◦

C Number of solutions = 3 Sum of solutions = 180◦

D Number of solutions = 3 Sum of solutions = 360◦

E Number of solutions = 4 Sum of solutions = 240◦

F Number of solutions = 4 Sum of solutions = 360◦

20

I 2cos3c Kosal

265 105 1 1 0 let Cosa x

2
2
1 1 1 0

3 1 1 1 2
2

ve x x I 2
2

2
2
x I o 3 X E or x l

ve x x l 2x 2 7 1 o x 1 or x I

we check our answers in original equation 2 2 1 1 1 0

and we see that for 2 2 and I work they give a but
I and I do not so we discard these

Cosy z Cosx I
9 60 f Tao

x Cos AI x Cos f E Cd no

Cd Go
D Goo X 1200

Ke Goo and X 3000 1 120 and 2 2400

But we only have axe 1800 3 X Values are x Goo and X 1200

we have two solutions and their
Sum is 1800

PMT



19 Find the lowest positive integer for which x2 − 52x− 52 is positive.

A 26

B 27

C 51

D 52

E 53

F 54

21

X 52 5270

X 26 262 5270

X 26 72820

x 2657 728
7 X 267728T

x 26 728
X 52.981

positive for a 53
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20 For how many values of a is the equation

(x− a)(x2 − x+ a) = 0

satisfied by exactly two distinct values of x ?

A 0

B 1

C 2

D 3

E 4

F more than 4

22

X a x x a o distinct x
will occur when
h

x a and X Ita o b Hae o
i b Hae

one distinct
Value of l 4cal I Ha o
K 3 A I

3 a _x and a T

3 2 Values of a
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