2022 P5 Exploration Class Selection Test

(Time: 90 min; Full marks: 120 points)

Name: . Score:

Part I. Fill in the blanks (4'>8=32")
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2.Given a 12-digit number 314159265358, if Watson removed six digits to make it a 6-digit number, the maximum
value of this 6-digit number is

(] SAREX, B&EAN9, LJ% 2 ERKF 6, EEE/9 965358,

3. At what time between 4 and 5 o’clock will the hour hand and the minute hand of a clock point exactly to the
opposite directions? Ans:

[###r] (120+180)+55= 54— ().



4. As shown in the figure, the area of the triangle ABC is 24 square centimeters, if BD=2DA, CE=3EB, DF:FC=3:2
and G is the midpoint of DE, the shaded area of the triangle DFG is square centimeters.

A

(i) 202533218 k),

5. A5-digit number 8a25b is both a multiple of 8 and a multiple of 9. The value of a+b is
(#fT] B2 8 ROMEER, FRLA b REEH 6,455 9 RUMEER, HILAIA am6; &ZH 12,

6.As shown in the figure, from A to B, there are different paths if a point cannot be passed more than
once.
c
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0
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(f#HT] 5>6=25 (#) .

7. Amelia and Brandon are competing in a shooting contest; for each target they hit, they receive 20 points, while
for each one they miss, they lose 12 points. With 10 shots for each of them and their combined score is 208, Amelia
has a 64-point advantage over Brandon, Brandon hit the target times.

(] 245(208-64)+2=72 (53), HEHR, MRIE 2007, LT 200-72=128 (73),
1uBARREE 128+20+12)=4 (R), BZFTH 10-4=6 (&),



8. Each side of a cube has been divided into 9 squares. If we use the color red, yellow and blue to color these
squares such that squares sharing a same side cannot be the same color, the maximum number of square we can

color in red is .
[FRHT] 5>2+4>2+2>2=22 (1),

Part I1. Fill in the blanks (6">8=48")

9.0123= .
(Rewrite this decimal as a proper fraction, where the numerator and denominator are both integers.)

t— %:ﬂ
(#17) Jest= o=t

10.The spiral corridor shown in the schematic diagram below has a width of 1. The length of OB is also 1 and the
spiral line intersects with the ray OA at the point A, A, A, ,.... If the first spiral starts from O and ends at point A

(with length equal to 7), the second spiral starts from A and ends at point A, and vice versa. The length of the tenth
spiral would be

y | | Bl_

(#EHT] B—ERI—BIK 4>2=8, 58 10 BRI/ 7+(10-1)>8=79,



11.There are 1123 pupils sitting a selection test, Amber says: “At least 10 pupils are from the same school”. To
make sure that her statement is correct, there are at most schools signed up for this selection test.

[#R#T] 124>0=1116, 125>9=1125, #ZH 124,

12. From 1, 2, 3, 4, 5, 6, 7 and 8, choose five numbers to complete the 1-by-5 grid. Each number can only be used
once. If the number in the grey box must be greater than its two neighbors on the left and right, there are
possible arrangements.

[#EHT] C5x(12+4)=896 (F9).

13. Dividing the 8 numbers 40, 44, 45, 63, 65, 78, 99 and 105 into two groups such that the product of two groups
is the same, the sum of the group that contains 99 is

[#RHT] 40=236, 44=2311, 45=336, 63=337, 65=5x13, 78=2>3x13, 99=3311, 105=3>5x7,
ROOTESE 148, M447E55 240, WA07ESE 14, 78 7E55 240, WIGS7ESE 140, 105F1457E5 248, N
63 155 1 4H, FrLASS 1 4BAYF0/9 99+40+65+63=267,

14. Of the 60 individuals, 40 play table tennis, 45 play badminton, 48 play volleyball, and 22 play all three sports.
At most of them do not play any of these three sports.

[ABAT] (40-22)+(45-22)+(48-22)=67 (AIR), 67=2>33+1, 60-22-34=4 (A)



15. Frank has 10 identical candies, if he eats at least 1 candy everyday starting from today, there are
ways he can finish all of them.

(] 3l 045 10 RREBIBEMNAEEEHER S,
SNR—KNMz7e, WMo, WRMKIZTE, WFESHL 2 K,
SNER 3 KMz5e, MFEDALIER, ... ; SNER 10 Kiz5s, MFEDRK 10 BR;
DRIREE I NMSFEFBA O, 14 214 .. 9 PNER;
BEEET I MEPRIEANTSIEELUEA, BRILIAEAN, #EE 2°=512 MARRERIENTTE.

16. A 3-digit number is divided by 7, 8, 9 and the remainders are written on three different paper respectively. Three
intelligent and honest children named Adam, Barbara, and Caitlyn each received one of these papers, and they can
only see the information that is on their paper. They gave the following statements, according to the order below.
Adam: “This 3-digit number is not a multiple of 3.”

Barbara: “This 3-digit number must be an odd number.”

Caitlyn: “I already know what this 3-digit number is, and I can tell you it is a composite number.”

The 3-digit number is .

(5] RS LML MER0E 2RI 9 BIREL, BEAFRESD? IRERRIEUNT 8, NIFTEHIMT
BC=ZRIEMRIA 9 BIREL, FRLAZEINZ 8.

LR, XN E—ER ST, R EEINEKEIRIA 8 RIREL, B 7.

ZEitt, RAEFHEZINEEIRIA 7 IRE, BRN=AZ0NLE 1 8t 72 E2hR,

1B 72 IEEURE 175, ORI 143, 215, 287, 359, 431, 503, 575, 647, 719, 791, 863, 935, Bk
L7 IR EUkoxRE3, 5, 0, 2, 4,6, 1, 3, 5,0, 2, 4,

RIAMRE 3, 5, 0, 2, 4 WABEHERWNEL, FTLARFET 503 #1575,

0 503 2FEE, FTLUXN=AE2 575.



Part I11. Answer questions (10">4=40", write the necessary steps, or no points will be given)

17. In the field of cryptography, plaintext refers to the unencrypted data and cyphertext to the encrypted data. The
table below shows the encryption algorithm used to convert the English alphabet into numbers:

a b c d e f g h i J k | m
3 4 5 6 7 8 9 10 11 12 13

0 p q r S t u v w X y z
14 15 16 17 18 19 20 21 22 23 24 25 26

We are given the following formula: When1< x < 26, if x cannot be divided by 2, then x' = XTH ; if x can be

divided by 2, thenx'= g +13.If an English alphabet corresponds to a number x, and by using the formula above,

we can turn this number x into x'. For example, if the plaintext is a single alphabet “g”, then

g—>7- 7T+l =4 —d , and therefore the cyphertext of “g”is “d”.

By using the formula above, what is the cyphertext that corresponds to the plaintext “good”? If the cyphertext is
known as “gawq]j ”, what is the original plaintext?

[ f#tr] g—>7—>77+1:4—>d, 0—>15—>&2+1—>8—>h, d—>4—>g+l3:15—>0

& good IERKAYEESLZ dhho,

g—>7—>2x7-1=13—>m, a—>1->2xl-1=1—>a, w—>23->2x(23-13)=20—>1t,
q—17>2x(17-13)=8—>h, j—>10=2x10-1=19—>5s

£ gawaj FTXIRZAIBASZZ maths,

18. It takes worker A 12 days to finish a task alone. It takes worker B 18 days to finish the same task alone. It takes
worker C 24 days to finish the same task alone. If worker A work on the task for a few days before worker B takes
over. Worker B then works three times as long as the worker A did before worker C takes over. Worker C then
works two times as long as worker B did and the task is finally completed, how many days did it take?

(] IR IMEXR, WZTIE3xXK, RIfE6xX, BHAT 10xX

1 1 1
RN 5 X+ 1 X+ <Bx =1, REG X=2, BLAIT 20K,



19. A store bought some toys at the cost of $36 each. If the store sells a toy for $80, it will sell 50 toys. If every $2
reduction in price results in the sale of an additional 5 toys, what should be the selling price in order to maximize
profit?

[REHT] IRTBE x 27T, WRBEW x4 54, BFiEY (80 -2x~36)x(50+5x) =10(22~x)(10+x) JT,
HEYE 22-x=10+x, BD x=6 B, SRIBRA, EURHSIHEES 80-2>6=68 (FTHH)

20. It is given that the length of the edges of a big cuboid are all natural numbers, if we color all six sides of it in
red and cut it into small cubes with edge length 1, there are 12 small cubes with none of its sides red, 32 small
cubes with two sides in red, how many small cubes are there with only one side in red?

bc=12
(RRHT] 1R~ PO BORTIS S axboc, mu{j ¢ | UL RRER 164,
(a+b+c):32

— MNERLIBHIE (1>3+3>4+1>4)>2=38 (IR)



