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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.

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 Find the value of

∫ 4

1

3− 2x

x
√
x

dx

A − 13
2

B − 85
16

C − 13
8

D − 1

E − 1
4

F 7
4

G 7

3

S
.

4려 d.

^

=f
,

41 "/β-제d기
=f
,

p

-를
-~

p
←)다
①tddf ‰
_

IHeunstirforfapndy→gfltnent

4boltipereipoolf
3t21*-2(2) ≥↑]

1 axSPDd.S .tD =MH.

=
-6ptƩ-4p

:
],

= πƩ - 4×21- 16-41
= -3 $-8 ) +10 =-

1



2 An arithmetic progression has first term a and common difference d.

The sum of the first 5 terms is equal to the sum of the first 8 terms.

Which one of the following expresses the relationship between a and d?

A a = −38
3 d

B a = −7d

C a = −6d

D a = 6d

E a = 7d

F a = 38
3 d

4

2an = An-k t Antk
view tn as a quadratic .
A☆☆

sod
f

5)
= ff

8olX) fn = hat별n

S5 =88

{ 2+월

×5=
2+쁨× f

folf) 88 -f5 =0 \
a8tanta6 = 0

Sola )f 8=f
As a6+98 = 297

.

(H8 : 397 = 0 . So

1 ! ! 1 na7
=
0

∵ Afbd=o

!
5 8

Iquadratic.
: 86 = fy
. 87- 86 = a7 to

*WePon't know ∵ at6d=o
_

concavity ofIn, all
we knowSall we need to know

is whether its Concave p/down.



3 Find the shortest distance between the two circles with equations:

(x+ 2)2 + (y − 3)2 = 18

(x− 7)2 + (y + 6)2 = 2

A 0

B 4

C 16

D 2
√
2

E 5
√
2

5

IMinldlbetween CirdeL )and( Cirde2) .:
I

Distancebetween centrel
A Don 'tperfetly draw cirdesin relation to the ly- fSum ofkadios)

.

coordinates.

@다떠까)

그메메 @
*딱

√ -$ 3) 17 .-61 Distance
= 9.

2ㅁ- 2)

V Sum ofRadivs = 3.E +E= 42.

DistaneII betuen radivs :9E-4 =5여
^



4 Consider the simultaneous equations

3x2 + 2xy = 4

x+ y = a

where a is a real constant.

Find the complete set of values of a for which the equations have two distinct real
solutions for x.

A There are no values of a.

B −2 < a < 2

C −1 < a < 1

D a = 0

E a < −1 or a > 1

F a < −2 or a > 2

G All real values of a

6

Substitote.

_

y
= a-l

3기려2ay
-4 =0

312+21 (a-1 -4 =0

ㅇ 기주 2a71 - 4 =.

(ltayp= a+44

As af420 ,

allrootsexist
.



5 The function f is defined by f(x) = x3 + ax2 + bx+ c.

a, b and c take the values 1, 2 and 3 with no two of them being equal and not
necessarily in this order.

The remainder when f(x) is divided by (x+ 2) is R.

The remainder when f(x) is divided by (x+ 3) is S.

What is the largest possible value of R− S ?

A −26

B 5

C 7

D 17

E 29

7

A factor theorem
.

R = f1- 2

8= f/-3 )

O R-y =1-21 -f1- 3 )
= -/+ 4 a- 2b+ c)+ 27-199 - 3b +c )
= - 8+ 49 -2b+c + 27- 99 +3b - c

= -5a tb +19
%

max( -5atb+19) at mis/al 1 max (b).

↓
-511+ B$1 + 19
=

22-5 = 17
.



6 Find the number of solutions of the equation

x sin2x = cos2x

with 0 ≤ x ≤ 2π.

A 0

B 1

C 2

D 3

E 4

8

I Bendtoyourorter. Cwhilst being aware of epors?ㅜ

give question .

E Never skip iD of checking ifit is/ign' tZeno
solf ) "π기약either=o, or Cos2p=.

①ifFo-> ( HS=.RHs= f : .Foisn't walidroot.( ③ if s2p=0 →( Hto(honZeo
ofp× 1),

R

175 = 0 .

so not valid
.

∅ n Ebothp andcoszpisnt8 ).

um.=회!pL별
solzs Shoutout Jayk!7Yall still most knowh ow toOketch new fonctions like

45π- thislike182%
)

런
y
- cos2y

"""네쳐읽합째?:
V::



7 The non-zero constant k is chosen so that the coefficients of x6 in the expansions of
(1 + kx2)7 and (k + x)10 are equal.

What is the value of k ?

A 1
6

B 6

C
√
6
6

D
√
6

E
√
30
30

F
√
30

9

A Simple binomialExpangion.
A nr =nCar

σ

(kpy : 14 ×ns= $ 14(n10. %4
3

↓
ky
/1= 1 k 4

.

1%더K/ $×
.

35 = 21oK

K= ㅎ



8 The sum to infinity of a geometric progression is 6.

The sum to infinity of the squares of each term in the progression is 12.

Find the sum to infinity of the cubes of each term in the progression.

A 8

B 18

C 24

D 216
7

E 72

F 216

10

pifferencef of fquanes.
E AHentionto relation

.

듐 ! !!?
a =om

↓ !/1-ryltry a=6-fr =2520
.

. 8o
.

a = 3
.

파
음 . 있×.길융야다 " 없따고

=

리유며
solz) Shoutort Yasin ! Inearly similar,personally think
this is better thanmy bolution

)

a

Fn=
6 … - ①

= 다 .…- ③

나옳다 .

ins
thentherost} i5 Jame

.



9 Find the complete set of values of the constant c for which the cubic equation

2x3 − 3x2 − 12x+ c = 0

has three distinct real solutions.

A −20 < c < 7

B −7 < c < 20

C c > 7

D c > −7

E c < 20

F c < −20

11

I When hi)= oisgiveen, splhithiplintofil-gll and

mophinto fl=glalformatto compareintersections.

I critical thought

)2
레-
3개머미= - ε
_

let fil.

f(p1= 6%=671-12
=611-2) /P+11

.

_

g
= - c~ y

= f-= - 2-3+12 = ?
_

_

-20 C-C ← 7 " g
=fp)= 16- +2- 24= - 20

20> 67 -7

…



10 x and y satisfy |2− x| ≤ 6 and |y + 2| ≤ 4.

What is the greatest possible value of |xy|?

A 16

B 24

C 32

D 40

E 48

F There is no greatest possible value.

12

I one of the rare cases S.t. visvalisation if not needed.
Paptofbeinggood is usinggraphs for ahermostusealgebra but for

thisquestion vigualisatioyi 5ho
⇐ idea .

ㅇ

Sol ideall -6 ≤ 2-거 ≤6
≥≤8≤-또

- 4
y ≤ 4

-

Iny/ - Ipullyl,maxly= maxlal x maxly/
=8x6= 48



11 The line y = mx+ 5, where m > 0, is normal to the curve y = 10− x2 at the
point (p, q).

What is the value of p?

A
√
2
6

B −
√
2
6

C 3
√
2

2

D −3
√
2

2

E
√
5

F −
√
5

13

fNormalto point (P. flp)onfonctiony
= fil is

EDon 't adherelconfneyour solotion on howy
=-*(p
)(f) +f1p

)

thequestion presents itself. mfq is nte

neededat

( sol Zdeall g
=
-2기 all

Oy=

-* (rpl+10-r
=

2/ Hp)+ 10-p
=

=

2*기+ 9.52
=5

p
2
= 4.5

-p = 3 = 32

←



12 A curve has equation y = f(x), where

f(x) = x(x− p)(x− q)(r − x)

with 0 < p < q < r.

You are given that:
∫ r

0

f(x)dx = 0

∫ q

0

f(x)dx = −2

∫ r

p

f(x)dx = −3

What is the total area enclosed by the curve and the x-axis for 0 ≤ x ≤ r ?

A 0

B 1

C 4

D 5

E 6

F 10

14

ofy in mathematicaltamsthisisf

11 2「 A-B+= 0

3 A-
D
- =

-B+ C= - 3

포포

T* ,
. EAB+C

=
3+5+2= 10

ㅇ



13 The function f(x) has derivative f ′(x).

The diagram below shows the graph of y = f ′(x).

Which point corresponds to a local minimum of f(x)?

y

xA

B

C

D

E

F

y = f ' (x)

15

t You should know how to Sketchy
= fial

pom filll to pearprecision. y
=f계

Sol Ideal isn' tsketching
entio Graph 8

: ^
ShoutoutAmar )

없":



14 The line y = mx+ 4 passes through the points (3, log2 p) and (log2 p, 4).

What are the possible values of p?

A p = 1 and p = 4

B p = 1 and p = 16

C p = 1
4 and p = 4

D p = 1
4 and p = 64

E p = 1
64 and p = 4

F p = 1
64 and p = 16

16

πb .
gap=

0 .
f

(4)atp= o
ㅇ ㉘ =g기야

p logop 1Y
=pt4jostis
honizontalline of

y
=4)

offm=앱Ilogap ,.
Λ

l
4-lgep

p
→.logupl
egps/
/



15 Find the sum of the real solutions of the equation:

3x − (
√
3)x+4 + 20 = 0

A 1

B 4

C 9

D log3 20

E 2 log3 20

F 4 log3 20

17

Z forgot to
definedomaitsof
↓ variables .

lot 「 3
기 =AAf☆

A = 9A+20 =0

∞ A =4 .5,

3 기= 16
. 25

= by316, log, 25

log, 4
'

+logs 52

=



16 The curve C has equation y = x2 + bx+ 2, where b ≥ 0.

Find the value of b that minimises the distance between the origin and the
stationary point of the curve C.

A b = 0

B b = 1

C b = 2

D b =
√
6
2

E b =
√
2

F b =
√
6

18

vey lasy : Complete fquared .

IStationaryPoint=point
8

t' 8.

y
= 기zbl+4k2 4b2+ 2

_

'= /1+1b)
2

+ 2- 4b:

σ
f ib, 2- 46y

B☆ !EMn
V

혜계
켜

= *b+ 4 - br+ 18b4

=

1b4- 352 +4
= 18/b4-/2bz+36 -36) +4

= . (b 2- 612 - 4 + 4

=

1:1b
=61 로무



17 There are two sets of data: the mean of the first set is 15, and the mean of the
second set is 20.

One of the pieces of data from the first set is exchanged with one of the pieces of
data from the second set.

As a result, the mean of the first set of data increases from 15 to 16, and the mean of
the second set of data decreases from 20 to 17.

What is the mean of the set made by combining all the data?

A 161
4

B 161
3

C 161
2

D 162
3

E 163
4

19

AI
'

m pento hear better folotions from
y

'allf

_

σ let BirstsefA, 2nd setB respectively hane

a. bnumberofpieses/elements.

159 - A + O = 16a

20b +α - D = 17t
159+20b = 16at117 b16178oy

)

3여

→ Mean of the entire ftoff .
ƩA++b

= 150+b
= 455+룹 =5= 64부 = 16*



18 What is the smallest positive value of a for which the line x = a is a line of
symmetry of the graph of y = sin (2x− 4π

3 )?

A π
12

B 5π
12

C 7π
12

D 11π
12

E 19π
12

20

D enlargement Stranslation. 9. Enlaryementans/ation
.

⑬ 9 ahaslineofsymmety af ☆
=:/2n+π

ㅇ ↓ stagr
21 34π = -'π

.
*π, Zπ

.

…

…

2- 8$π. 85
π
. …

갸 - ππ
.1⑤ -

min



9
. EnlargemertsfTranslations .
o Tngonomety.

Uofy).
fM (Tian)

.

fial ff-- Reflections ing
-axis

(Amar)
.

fly)+ff-/=0. - pointJymmety abtOrigi
ffal7- flys flip onp-axis (Jakob! )

y
=fllpllyful
=pl
x symmety abouty

-axis
.

y
-falls Reflection ofnegatire

valves opwards of D-axis.
gfulspiycardtoregiontby

l-axis.
flip

Iotfand quadrant
)1fm1/→y==f(l
. Iy= flle/)

leareIstquadrantestfflipAuncat



√ fil
fu) = (+) /y-3 )㉚
__

y
= f1p(1 )빛V
y1f/* *~1

19별 남
.

Y

)(ω Alex)!
fl

바"1=/full
↓
y
== fi )

Mtshoutout
Tan%p

)



y
=815y- nom의

y
=sin/ial -f

= stretc

y
=0*km)-①
y1010gin )

ssinng①
=
Aqueeze .

y y
=b5기

아aasaseass
offe

frgpralttemapaltorks@ngiledeaso
.

_
_

플yY-atanlb
_

y
= asinbl . take1 for one cyde .



anal iyntonastymnetisintY γ
y =l1

)
:pointaymmetid
about )

fixltfil- 2ba .ta =f.
₩f14x-2 ) +f1-41+4)*

A+o =29

√
AIf fl☆) + fl)Point-2

b,then fiul
about aGibl

.

symmetry
If fl☆=f16pontymetAul
i5 line

fymmetric dbout a juch that
f(p= 11-11마-3
)- ☆+8 =29i

_ Gline symmetyf1ty인 abouf갸2 -
O f(4 -y).
~

f1π+4xl = f(4-9
-44 /



f4$ 4)오(1.4)
↓
flpl+
f (을 =장.⑭

√

f1p1 )+f12-1 ) =

f++
f(lg+ f엠β-기+2 )
^

① numbers with
=8.

parenthefisS coefficieatso
I →both imelevaat



19 A triangle ABC is to be drawn with AB = 10cm, BC = 7cm and the angle at A
equal to θ, where θ is a certain specified angle.

Of the two possible triangles that could be drawn, the larger triangle has three times
the area of the smaller one.

What is the value of cos θ ?

A 5
7

B 151
200

C 2
√
2

5

D
√
17
5

E
√
51
8

F
√
34
8

21

IIfeellike my method was just too aura…
.Th

reason I thought of cirdes here was to think of a
a fixed point ofBand same two lengths Nefinition of ciple')

(

σ
a
!

A 시

A 1011

G
7

에 」

7
BestAhalogyshoutorta

-
→1
.× actuallygoated?

→ The swings ofpenduloms

ARythagoras
crith fixed B

.!
K

2…
、

$lly !θ K

K U☆Yo iπ
2 「

Cosθ=π

=⇒ 5

Vsing Pythagorar : 10
:
(2k)

2
= 7-K

2

51=3k 2

k
'
= 117 K=δ전



20 Find the value of

sin2 0◦ + sin2 1◦ + sin2 2◦ + sin2 3◦ + · · ·+ sin2 87◦ + sin2 88◦ + sin2 89◦ + sin2 90◦

A 0.5

B 1

C 1.5

D 45

E 45.5

F 46

������	�����

22

☆ fin θ = 0,190-θ), δ1n/ 90-θ) = cosθ.

. fin
6

+ Pn( %-θ 1 =8 inf+Cosθ=f .

∅ ↓
}

let this be f.

8= Jin2dt 8/521 + .+sin=44 '+81545'f8in=46y … + 815290
'

ㅇ
8- fincgo'fgin289 . t…+8n

46

+ 8in45+8152444 … .+8i 2.

∅_

28 =

gof then
10~91

. 8= 45 .5
일

\
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