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9.

Do not open the booklet until you are told to do so.
Answer ALL 20 questions.

Write your answers in the answer sheet provided.
No steps are needed to justify your answers.
Questions 1-7 are worth 4 marks each.

Questions 8-14 are worth 6 marks each.

Questions 15-19 are worth 8 marks each.

Question 20 is worth 10 marks.

No marks will be deducted for wrong answers.

10. No marks will be given for unanswered questions.

11. No calculators or mathematical instruments are allowed.
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Questions 1 to 7 are worth 4 marks each.

1. 2024 x i+£
11 23

[f247] FR=(=2024 x 1—11 + 2024 x % =184+176 =360

2. The sum of three whole numbers 4, B and C is 138. Suppose that 4 is 20% more than B while B
is 20% less than C. Find the value of C.

[#2#7] A:B=6:5, B:C=4:5,A:B:C=24:20:25, C=138+69%25=50

3. It is known that the whole number in each box below is the same.
[Ix[]+[]=870
What is the whole number?

[#EHT] x(x+1)=870, 870=2x3x5%x29=30%29. Ans: 29

4. In the figure below, three 3 cm % 6 cm rectangles are placed together in a row. Find the area (in
cm?) of the unshaded region.

3cm

6Ccm

[f#tr] 3x6+6x6+2=36
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5. The sum of the father and son's ages is 45 years. 5 years from now, father's age will be exactly 4
times that of the son. What is the current age of father?

(#tT] BidS &, QAF—HKTI0%, BRRMENFEERZFIZ 45+10=55(%), TR
FHFERZ)LFI 45, Eifns5 SHEST)LFERI4+1-5 15, TSGR F5 FEHN
Fig, ARUMIRXFSENFL .

5 FEIRROEERSAN T 45+5%x2=55(%)
5 Ff5) LFRIERS: 55+ (4+D=11(%)
JLFSERNFER: 11-5-6(%), FESFFR: 45-6=39(%)

6. There are 100 numbers in a row, as shown:

8,8y,83, ", 89
Given that the average of these 100 numbers is 95, while the average of the first 51 numbers is 100
and the last 50 numbers is 90. Find the value of a, .

[#247] 51x100+50x90—-100x%95 =100

7. A train with a length of 200 meters passes through a tunnel. The time between the train head to
enter and the train tail to exit the tunnel is 60 seconds. The time for the train to be completely inside
the tunnel is 40 seconds. What is the speed of the train?

(AEAT] MKZEABFEZTeE HKA 60 OERSE = K+ XEIK, TEERIETRIRTE
40 FOTERIERAE = HFIK - KZEK, AJR160 ROEL 407055 2070, FERIBSIES I N KERK, BI—
ERKMARE20+2=10 (7). ZFK/92002K, RRLAZEE: 200+10=20 CK/AD).
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Questions 8 to 14 are worth 6 marks each.

8. Benjamin drove a car from city 4 to city B with constant speed. If he drove 10% faster than this
speed, he will reach city B twenty minutes earlier. How long, in minutes, did Benjamin spend for
his journey, using his initial speed?

[#247] E=ERILLE 10:11,FFLAREIELRE 11:10, 20x11=220min

9. A glass with water weighs 172 grams when it is one-third full and 192 grams when it is half full.
What is the weight, in grams, of a full glass of water (including the glass)?

[###r] (192-172) +% =120,120+132=252.

10. In the figure below, find the value of x+.

[###r] x+y=180°+50°=230°

11. The two figures in the diagram (solid lines) are each surrounded by 10 and 16 sticks, respectively.
If following this pattern (each layer has two additional small squares compared to the layer above)
a figure surrounded by 64 sticks is formed, how many layers does the figure have?

§ L

l | L

(7] BN, 1RIFH800 6 1RIME, X 6 \RISIFRISIE Rt F— 512

HIPEANESTS R, BIRT | BRI 41R, 812 BRI 446 1R, B3 BA 402 1], BinE
FA 4+6x(n-DIR, FRLUELFIME o4 1R, EIRAGERAS 11 E.

SPRING CUP MATHEMATICAL OLYMPIAD 2023 4



PRELIMINARY ROUND

12. How many four-digit numbers, where the thousands digit is 8 and each number has exactly two
identical digits (e.g., 8336, 8545, 8782), are there?

[#FtT] M MERRIEFRE 8 it, B— 8 B 3IMUBRIE, HRMMIEF I8 =72
EE, B 3x9x8=21614Y;
R MERIIEFAE 8 BY, 1ERNEEFE 9 k%, FRNEFSE 8 futix, #7683 /1Mu
B0, B9x8x3=216"74{.
HILERE, H£HE3x9x8+9x8x3=432 P,

13. In a bag, there are black and white balls. After removing 15 white balls, black balls constitute
2
§ of the total. After removing 45 black balls, black balls constitute % of the total. Find the initial

number of black and white balls.

(i) EREE 45 8, BEEIAMEZE2:1(=10:5) 3015, TEPEMRES
A, ATUARHEERE 10 9TIER | B, BP7T 9 0, XEFRKRENNEN
45+9x10=50 (80), BRINELI45+9x5+15=40 (K). —3L 90 #L.

14. The diagram shows an equilateral triangle ABC with OD, OE and OF perpendicular to AB, BC
and CA respectively. If OD+OE+OF=28cm and the height of triangle ABC = x cm, find the value
of x.

A D B

(fEHr] 28
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Questions 15 to 19 are worth 8 marks each.

15. What is the average of all 4-digit numbers that can be formed by using each of the digits 2, 4, 6
and 8 exactly once?

[##47] (2468+8642)+2=5555

16. Given the figure, a rectangle is divided into 8 smaller rectangles, with the perimeters of
rectangles A, B, C, D, and E being 26 cm, 28 c¢cm, 30 cm, 32 cm, and 34 cm respectively. What is
the maximum possible area of the largest rectangle in square centimeters?

A

B E

D

(Bt )] IR 4 BHKFIZEDBUA b Fl o, WHKAH B. C. D. EBHKFIZUEFR7R. H
F 2a+2b=26, ATLAFIEIFITIO MK ARERINPERAAHKEZFET (2a+3) + (2b
+3) =32, KEEHIRIERAI16x16 =256 . ME EAJLIEH KA AIESETHEHKG
B2 &, KEFEKGIAEE, AW XKAFERETHRERKGERR 2 &, TEAKA
FAEREAR 512 SFHEX.

b  b+3
a A

a+l B E
a+2 C

a+3 D

17. The figure below showsa 7x5 grid. Suppose that the side length of each small square is 1 cm.

What is the sum of the areas of all rectangles with a perimeter of 12? (The square is also a rectangle.)
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lcm

I 1cm

[##HT] 1x5: 3x5=15; 2x4: 4x4=16; 3x3: 5x3=15; 4x2: 6x2=12; 5x1: 7x1=7
15%x5+16x8+15%9+12x8+7x5=469

18. Abel, Ben and Calvin completed a project together in 13 days. For the first 6 days, Abel and

Ben completed % of the project together. For the next 2 days, Ben and Calvin completed %

of the project together. For the last 5 days, Abel, Ben and Calvin completed the rest of the
project together. Ben was paid $1820, which was distributed among them according to the
amount of work they did in this project. How much money should be given to Abel?

(AR ] HUESESTTAN, Abel. Ben FIAMTIBER 2N -—e _ 118

Ben, Calvin WAE’JI{’Ex‘SZzZ*Dj] ~+2= 112

Abel. Ben. Calvin EAE’JIVE&&%Z%D%-% =% .

AN=} =R =y - -

SSBURTHRIE Abel BITHEREER — T 60 , Ben HIT{ERER 7318 60 180 , Calvin 9T
! ! ppee o

1’Ex&2‘~735—§=£, U Abel SRR TIREN: — x(6+5)= -, Ben SEFUAITHZR

Lox(6+2+5) =L, Calvin ERMNTIZER: %x(2+5):%, AR TR

11 91 14
ttjja 180 78 =33:91:56 .

FRLA, Abel fi781820+91x33 =660 JT,

19. ABCD is a square with a side length of 12, as shown in the diagram. P is a random point inside,
and BL=DM =4_ BK =DN =5. Find the area of the shaded region.
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A L B
P K

N

D M C

[##7)] &) FmiE. BT P EASBMERE—R, MERP 5 ARESGILFE),
L BRRZERS R AAMN FI AALK . T AAMN (9TETFRA (12-5) x4 +2=14 , AALK FEIFRA
(12-4)x5+2=20, FTLARRSR/ERSRYEFR/914+20=34.

(G%2) SHETLARIFIIELME, & AP . BP. CP. DPOBHALERTR:

1 1
A S ppc + Sapns = 2 Sasco = 2 x12* =72

IR Sy + Spac =725
1
MM Sapom - Sapnc =DM :DC =4:12=1:3 B0 S, = gsApDC ;
1 5 5

[ SAPBL = § SAPAB > SAPND = E SAPDA > SAPBK = 12 SAPBC 5

NS 1 5
FirLA: (Sapom + Saper) T (Sapnp + Sapax ) = 5 (Sapoc + Sppas) + E (Sapoa + Sapec)

T (Sapom + Sapsr) + (Sapnp + Sapex ) = (Sapnm + Sapik ) + (Saonw + Sasik) 1

b ATipA
Spomv = Sasik :%x4><5:lO '
FrLARBE. SR INEFRZ |
1 5
SAPNM + SAPLK = 5 (SAPDC + SAPAB) + E (SAPDA + SAPBC) - (SADNM + SABLK)

BlA: %x72+%x72—10x2:24+30—20=34.

A(P) L B
K

N
D M C

SPRING CUP MATHEMATICAL OLYMPIAD 2023 8



PRELIMINARY ROUND

Question 20 is worth 10 marks.
20. In your opinion, from question 1 to 19, your favourite question is question and the
most difficult question is question .
(As long as your answer is within 1 to 19, you get full marks, otherwise you get zero.)

SPRING CUP MATHEMATICAL OLYMPIAD 2023 9



