(Y2 MathConceptition
¥, 2024

Time: 1 hour
Calculators are NOT permitted.

Instructions:

1. DO NOT OPEN THIS QUESTION BOOKLET UNTIL YOU ARE
TOLD TO DO SO.

2. If the information printed on your answer sheet is not correct, please
inform the invigilator immediately.

3. Please use a pencil and write your answers neatly ONLY on the
answer sheet provided. DO NOT write or draw in the circle next to
each answer box. No mark will be given if you failed to follow this
instruction.

4. Unless otherwise specified, all answers must be in exact value and in
its simplest form. Writing the units for the answers is NOT necessary.

5. Rough-work sheets provided will be collected at the end of the contest
but they will not be marked.

6. Diagrams in this question booklet are not necessarily drawn to scale.
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1) Find the negative constant & such that the straight lines kx + 3y —4 =0 and [3%]
12x —)é + 2 = 0 are perpendicular to each other.

REEELR ko + 3y — 4 =0 FIELR 12x —“IV; +2=0 G HEENEFEH k-

2) Given that g(%} = x, for some constant k. Express g(x) in terms of x. [3.1%]
X

BABIIEHEL L g %] - Llx B )

3) If the remainder of dividing 4(x) by 1 — 2x is R, then the remainder of [3.2%]
dividing A(x) by x — % is 9

T A(x) DL - 2x SRR ELE R >
FIlE A(x) BB x — %a%mﬁ%&% 2 :

4) Given that g(y) = ay'® + by* — ¢*'y” and g(d) = log; 29, where a, b, cand d are ~ [3.3%]
constants, find the value of g(-d).

CHl g =ay® + by’ — 'y’ 2 g(d) =logz29 > Htfa~ b~ cFldEZEF
8 3K g(—d) B{H -

5) Express the following in form of a + bi, where a and b are real numbers and i  [3.4%)]

is the imaginary number defined by i* = —1.

Pla + bi (A FoR YR > Hrpra f1 6 Ry B> 1 i Rofin 8 HoE

%%ﬂ:_l o

(=i)° = (=) 414 = (=i%) = (—i)2024
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6) Observe the following figures. Which of the following figures could be [3.5%]
representing the graphs of f{x) = ax + b and g(x) = ax? + bx?

(a and b are non-zero real numbers.)

B TYRIE - (TEA AR Ax) = ax + b Hl g(x) = ax? + by ]
g7 (aflb RIEZEH - )
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7) In the figure, all the lengths are measured correct to the nearest cm. The [3.6%]

upper limit of the area of the shaded regionis _? cm?.

FEE > ATA RS R R (E PR R R T om » [RR2E[ 7 mfary EIR

=9

yass cm?® °

Axis of reflection

gL

8) Given an unfair six-sided dice, the probabilities of obtaining 1, 2, 3, 4, 5 and [3.7%]
6 are intheratio 15: 6 :8 : 12 : 10 : 9. If two of such dice are rolled, find the

probability that the difference between the numbers on the two dice is 3.

RO RN RS 1~ 23~ 4~ SR 6 BUfER 2L By
15:6:8:12:10:9 o EHAMRHIS AR T SKIMORE TS B
7 7Ry 3 IR o
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ﬁn@45%__ﬁn@4ﬂ_+ﬁn043ﬂ__ﬁnm2ﬂ +”ﬁ_ﬁnﬁiﬁ _

?) cos(—45°) cos(—46°) cos(—47°) cos(—48°) cos(—89°)

[4.8%]

10)  x*—4x+ 5 =0 has two distinct roots « and . Find the value of —a®> — 48 + 5. [4.9%]

X —4x+5=0 AMEMHEAVIR a F1 4 - K- -4+ 5 HIH -

11)  If60*=2,60°=3 and 60°=5, find the value of 25, where a =1+x—‘y+1. [5.1%]
X—y-z

5607 =2 ~ 60"=3 I 60°= 5 » 3K 29KfE » Hibt a= TV .
x—y—z+1
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12)  Given that real numbers p, g and r satisfy the following system of equations, [5.2%]
find the roots of the equation gx* + rx — p = 0.
CHEIEE p ~ g M rime NYIETBILITHE - 5K ¢ +rx—p =0 FYAR -
p+qg=12
—r?+6r=45-pq
13)  Given that the denominator in each term in the following equation is an [6.3%]
integer, find the negative solution to the following equation.
CR1 NFIGRE rR R HEY o B R B8 SR YT H 2 8
1 2 1
2 T * 2 =0
x°—=19x-40 x°—-19x-38 41-x"+19x
14)  Define [a] to be the greatest integer that is not greater than a. Find the sum of  [6.4%)]

all the negative solutions to the following equation.

TEFR [a] BRI a VB REER - KNSR FrA & B 2 A0 -

8x—T[x]=4
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15)  Given that N is not a square number and it has m factors. [6.5%]

Express the sum of all I , where fis a factor of NV, in terms of m and N.
F-IN

ER N AZETTE AT m(ENE -

_ 1 .
> /1IN N %%l\ 4 H s \ o
LA m F1 N RIRFrE yEN FHY&ERT > oo £ Ry N BYIAEY
16) Letx be a real number. [6.6%]

Find the greatest value of \/(3—x)? +(2+x2)> — /x> +(—4+x2)>.

S BEE - R JB—x) +(Q2+x%) — X2 +(—4+x7) AU AME -
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2 2
17)  Find the real value of (7+5v2)3 +(7-5v2)3. [6.7%]

K (7+5J§)%+(7—5\/§)% HIEHUE -

18) A 63 units X 77 units X 99 units solid cuboid is made by gluing unit cubes [6.8%]
(cubes of side 1 unit) together. An internal diagonal of the solid is a straight
line drawn from one vertex to the furthest vertex. How many unit cubes does

the diagonal pass through the interior of?

—{l 63 BEflr x 77 L x 99 BT E RIS EHA & S (E R A IE T4

(BRR | BAAVIEITEE) MAHY » RITRRAIA SN Ae EE —THERS
B H AR TRV ELAR - X ARG 2 M B =T RGP
2
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19)  ABCD is arhombus, where /B = 60°. P is a point inside ABCD such that [6.9%]
Z APC =120°, BP = 6 units and DP = 5 units. Find the difference between

the lengths of AP and CP.

ABCD Z{EZEH » Htff ~B=60° - P& ABCD NI —25 > i
ZAPC=120° ~ BP=6 B87f1 DP =5 B8fir - 3K AP CPHEE 7 -

A
(N
/
A 6
Bs0° D
C
20)  Find the least integer x that is not less than 8, for which (x + 1)’ —x’is a [7%]

perfect square.

(T 1Y - BT 0 KAV 8 By NEE x -

End of paper
EET
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