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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
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'

t use Qvotient Role8.

simplify/Mold as fitprioptoalgebraicmanipulationtiptegratogeomety)
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p)

=
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ㅇ
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=4≥
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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

ARemainder Theorem .fFactor Theorem

fetB =213mzq ,

σ 1 -) =라y+11-:
)

+q
=
-4+4p -q

=0

p+

fp) = 2×23 +p×225q aastitete= 16+4p+q
=
0

{
4p+q

p
=1-48 : 41-4q1+q

= -16

4 - 15q
= -16

p
+q=

쁨20= 158
. →
8 =

둘.
-13.

쯤 p =-4q
=

5



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
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"n
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봄고↑때" x
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-

4
-3
-2 | 2



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
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t
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ar
5

Aan a aeAn-kAnth-syeometic , you
'
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.
.

two

^
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withgeometric
→ a at3d at5d
↳ →

at3d)l
2
= alat5d.

=어x r

√af6ad+ 992= ary5ad. 를
ad+ 9d

2
=0

.

d/a+ 9d) =0
.

*=다

a-gy 몽

③Vice Versa
.

→ 6d=2×3d=2× far-a)
.

aryarr1 =3×2d= 3× lar
2
- ar)

t3d tad
. 2/ar-al =3/ar-a)

.
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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

_

∞ 여기러고
수기기며 α기+ 181

)

=

p기(치p1기+ ⑯P,
p= 6 .p =12

-

g
=%P = 추

_
12+fq = 6



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

max/fixil -minlPenomitr
ㅇ let 5=☆(☆ 3)

.IA-4A+7! - 7u= 3
.

= (17-2)
2

f3
.
^고

maxat☆=2→3 .

gou
shouldhave stillwentove

p=zat□ 3 : it it q+
l(' 53.

then itwouldnot
be the case

f: 7 70)
.



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

31=3/y+
3?

ㅇ 2
리에

=

2다s"G
쁘

2p+2 = 4g+4
-3

g
-9

.

2h+2= y
-5

⑰g

g
=21Y+3) + 7.

g
- -13

.

≥ = -10 .



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

↓
max/fall at rerter,

↓
∞ 걔쓸

비쯤여P-쯤11 씨
=2p

-

p +" ×
2
P
-2+4

= p)뉴
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p+a)
즈
4<0

p-2(P+6) <o
-6xp

<2



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

tB= 14): vieta
'

sformilae .

A aB = 9.

atrβ=A .

해 )며 1
.

{
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2
:

∠HS: 14529= 20.A =
「o.

!VR*NB =TRB = 3.
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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

) f.y1
=o

bfly
-3
.y+5)

=0
.

tfl-3
,

-

Y+5)
=0

6
f13-Y번

x

yg =411sp
-

y+s
= (1-6

/

y
= -(r-op+5 .

=
-7β+/124 - 3



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

o Ax6!
0

if shaded anea is Same
,
then

A :E is 1 : 2 .



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

A Sketch itfexamile behaviour .

oOpterin sketchinggraphs : Pravw whatyou are
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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

Check analysis for algrithm behind this
.

(H+yy
7

?
비리y=(
)

=
y
× 7a×5ax33.

=
"을 1

×

1 시
=

2/ ×10 = 210
.



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

fful=91y-An)Iy-antil(y-ant2)
.

Amanantswhen fealis afonctionsuchtha
leading coelficient = a , and 3 roots are equidistant

Ithas arithmetiric
e↓ quence),

sol Absolote G)
.

shaded Arn
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y
=l -mxcommon
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differenceof
sequences.
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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

let logay=A.

☆4+12f-A)
2
-26

^ = A( 16)/A -4).

⇒ ☆2
2 0 .

s . ' =4
←

. ☆ = 12

loga1 = 2.~
= 4

. 4



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
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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

Just like Qrestion 2.Youhaveanobviousgraphthat
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λ Texistetween
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,
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A
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2
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0
.
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=B ifP70. they hareit could be A= -B
.

roots
.

↓ ↓

8
. (A=3) → /A=B리

D=/2m+?-4m(22

A=B is Sofficat but
= 4m) 30

.

not hecessay for(
A=B /> 4mc

.
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'all
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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

It has like 15jolutions to folue
this

.

AI

ㅇ
_

Jof)
, let cos=AJatO 0

=
θ = / f. ,

f

≤☆=1)
1-27=l

Jolf- f 1
'

1
.f2),

Directy : 1-2 A2rsIa 1 TJ ☆ 70,

1-2A
2=☆.

2DYD1 =0.

A숱
인
,i

"
7

D = 12 ㎡

….잘
( J**1)= 0.☆= - 1.①

lil ☆ Co A = I2:
~

、1-2D 2 = -☆
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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

qI Gpntarsections.
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_

≡ 7"is abore521H?

≥=52((+1)
,

^

g y=인
praw this first.

: ¿ more intritine
.

ㅇ

λ > 기
이

g
= 521리+1 )

↓
Justty stofff

→ af=52. 522 <52×53

o

af=53 .532>52×원
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=
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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

othe otheris

← Vatiyatroot.ㅇonenotipeatefAn
이I 9.isreated root.

ㅇ Ip-a is fuctor ofp'pta=.
factortheonemd

a
ip가hasarepeated root h and'

!
afal

lif 9=α. that' s(r-a)(a=ltal=(-al
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