2022 P4 Exploration Class Selection Test

(Time: 90 min; Full marks: 120 points)
Name: . Score:

Part L. Fill in the blanks (4'x8=32")

1. Given the 9 by 9 grid below, the sum of the three numbers in every row, column and diagonal must be equal. Then
the “¥¢” corresponds to

Uit ] i, 4: 7+4-3=8, B: (8+4)+2=6, ALl “¢” REMHHN6%x2-3=9.
74
3/B %

2. The perimeter of the following shape is

[f#HT]
(20+10)><2+8><2+3><6

=60+16+18
=94

3. ad2b is a multiple of 18. The maximum value of a42b is .
U] 18=2x9, N b 2%, Ha+b+4+2 [MF1RZ 9 KIFEL

a+b&ET 3812

e a RATRER, Wa+b%T 12, b4, ay8, MhAS ad2b KM 8424.



4. A car is travelling from point A to B with speed 30km/h. 4 hours after its departure, a train begins travelling from

point A to B with triple the speed of the car. The train catches up with the car at the mid-point of A and B, the distance
between A and B is km.

[#AT)] 30x4=120 (T)
120+(30%x3-30)x2=4 (/M)
30x3x4=360 (TK)

5. A class had 58 participants who registered for extracurricular activities. A total of 32 of them joined the literature
society, 24 the art society, and 30 the music society. Thirteen students are members of both the literature society and the
art society, twelve are members of both the music society and the art society, and eleven are members of both the
literature society and the music society. people joined all three societies.

32+24+30=86 (N\)
13+12+11=36 ()
58+36-86=8 (A
—IERZ A 8 .

6. In the square with a side of 90 meters shown below, Alex and Bob leave points A and B, respectively, at the same

moment and move anticlockwise. Given that Alex moves at a speed of 63 m/min and Bob at a speed of 72 m/min, when
Bob finally catches up to Alex, it will be at point (fill in “A”, “B”, “C” or “D”).

D C

AT Y 38 K2 90x3+(72-63)=270+9=30 (%)
CERIIRFER: 72x30=2160 CK), 2160+90=24 (%)
WAL B Sk, Eid T 24 1N90 2K, HiteE T 24+4=6 (&)
R, H2%E—Uae EHR, EFERAB.



7. A boat can travel 60 km downstream and 80 km upstream in 3.2 hours. The boat then travels 80 km downstream and
40 km upstream in another 2.6 hours, the speed of the boat in still water is km/h.

[t ] B2 2 AR 2 6%, RMIAT 160 T2K, AT 80 T KILH T 5.2 /M, NILLEE 1 AN idfE£
AT 100 TK, 2167 2 /NiE, BT DU B 2 50 T K/m.
WP : 80+ (3.2—60+50) =40 T K/ .

FETERK TR E . (50+40)+2=45 TK/H.

8. By utilizing each of the digits 2, 3, 4, 5, and 6 once, fill in the corresponding blanks to multiply a 3-digit number by a
2-digit number. When the product is the largest, the sum of the two numbers is

[T ] B A—E, REDR 0 #0655, A EMIE 6 f15, 4734 f13, M2 Fo.
AR — 2 Z /UK, A KN 630x542, ALLE XM ERJE: 542x63, F1 605.

Part II. Fill in the blanks (6'x8=48")

9. To complete the work, 80 automobiles had to travel through a 120-meter tunnel. If each car is 10 meters long and
there must be a 20-meter space between them, it would take the convoy minutes to travel through the

tunnel at 500 meters per minute.
[f#HT] 80x10=800 (CK), 20x(80-1) =20x79 =1580 CK), HrPAZEBLEK Jy800+1580=2380 (K

7% (120+2380)+500=2500+500=5 (434



10. The figure depicts an equllateral triangle ABC and an isosceles right triangle BCD, if BC=18, the area of the
triangle ACD is

D
A
B C
CAgTY T K-
D
4 - —E
|
|
|
|
B F C

A HIE AACD . AABC IE AE . AF , JifLL AE = CF:EBC_EX18 9, A, AABC ZZiH=f

¥, ABCD ZZEE M =M, FrtACD=BC =18, Frbl AACD T
18x9+2

=9x9

=81

11. A teacher gives out fruits to some pupils; if everyone gets 10 apples, there will be 8 left; if everyone gets 11
peaches, 4 more peaches will be needed. It is known that there are 5 more apples than peaches, there are

apples and peaches in total.

CAgpT Y P IR N 3R, MRYE “Bh P AL R0 114, SR eD 44, CRERI T2 5
AT BN FE RO A 1A, SR AT R 5-4=11, XFEDEHRE-1=71, BHHEDR
11—10—1/\, FrAABRT7+1=7 A,

SERAKL 10x7+8=78 (M)

kAN 11x7-4=73 (4D

—3k: 73+78=151 (/).



12. In the vertical algorithm below, different Kanji corresponds to different digits from 0 to 9, and the same Kanji to the
same number. The 4-digit number that “75 1 /> HI” corresponds to is

FH
N
H

R R==

il
]

| > =

H

LAt Y B0 AN ExA=F A, AMESRE “H7, Brbl “H” "JgeN o0, 1, 5, 6, (HEHER “H” HIfEE
27, FrCLHETIEEN 1, 5, 6, MIRFUN=AIE, W “H” AgeN 1, “H” x “N7 A& “H”7, N
“H” HRSR 5, “A7 REEL A ANBx A =575, M “4” HAgk 7, Bk 75x57=4275.

13. As indicated by the figure, a 3 by 3 square grid contains a total of 9 angles, their sum is digress.

.

2 3

%
//
=

[t ]

HBiES: £3=,5=/7=45°; /1+.,9=90°; /2+./6=90°; L4+ ./8=90°;
FirLA:

A+ 2+ L3+ L4+ /5+ 6+ L7+ /£8+ /9

=45°x3+90°x 3

=135°+270°

=405°

14. Adam, Berry, and Conner each have one, two, or three candies. Berry says: “Adam has the most candies”, Adam
responds, "I have two," and Conner responds, "I have two more candies than Berry." If one of them lied, Conner has
__ candies.

(gt 1<2<3, E=AAPRA AU T Hid, RIEANHANLRERR S, ATRARRIE R e —
E#ﬁi’ $ﬁ€@ﬁ, 7I£l<)|_\[” Q *H%E’
BT UL R & TERA I s IR A/ “IRE/NLZ 2407, HA 31 £ 2, Frbl/hNi 3 4R.



15. As depicted in the picture, the decagon's area is 2020. The shaded region's area is

O] -

A
D

S =58 ape =9 X Sppep T2=9X Sy +10+2=3,,, +4 =505

shaded region

16. Dividing the natural numbers 1 through 8 into two groups so that the difference between the sums of the two groups
is 16, there are possible ways.

CdbT] 23 AL FA: (1+8)x8+2=9%x8+2=36

PR 5350 : (36+16)+2=52+2=26; 36-26=10
FAN10=2+8=3+7=4+6=1+2+7=1+3+6=1+4+5=2+3+5=1+2+3+4

AH N 3
26=1+3+4+5+6+7=1+2+4+5+6+8

=1+2+3+5+7+8=3+4+5+6+8
=2+4+5+7+8=2+3+6+7+8

=1+4+6+7+8=5+6+7+8
FrUAFEAE 8 FhAS R 17315



Part II1. Answer questions (10'x4=40', write the necessary steps, or no points will be given )

17. As shown in the figure, 3 pieces of identical chess need to be placed in the 5 by 5 grid. If each row and column
hold no more than 1 piece of chess, how many possible arrangements are there?

[iEdT) BB —M. M. = MRE, WG 25x16x9F, (H2mh THFHFE, 6 3x2x1=6FN 4FE
B—FF, T CLE VRSN 2516 x 9+ 6 = 600 FF

18. As shown in the figure below, a rectangle with an area of 420 is divided into 5 triangles. the triangles' areaS, , §,,

S;, S,, S;form an arithmetic sequence, find S, .

Sy 5

85 84 83

[f#H7] S,=420+5=84, S,+S,=420-2=210, S,=(S,+S,+S;)+3=(84+210)+3=98, Ll
S, =210-98=112.

19. The natural numbers 1 through 20 are divided into two groups A and B so that the product of group A can be
divided by the product of group B . What is the minimum value of A+ B ?

M) 201=2"x3¥ x5 x7° x11x13x17x19, & A=+ B/, NG RE R BEREF4R10], H/MEH:
A+B=11x13x17x19=146189 .

BEIFES 1 4H: 110 130 17, 19, 14, 10, 15. 9. 6. 16, 4;

24 7. 200 5. 18, 12, 3. 2. 8. 1.



20. The following arrangement of natural numbers beginning with 5 is depicted in the figure below. The notation
distance(k) is defined to be the minimum number of steps needed to get from "5" to the number k, with each step

required to be either horizontal or vertical. For example, distance(19)=2 and distance(29)=4, find
distance(2023) .

2112011918 |17
2219 18| 7|16
23110 5| 6 |15
241111213 | 14
25126 | 27|28 |29

CARHTY 5258 1 M4, bl 2023 255 (2023 -5)+1=2019 M4, 5 fEfchin], 55 1 BlA AR 9 ML, 58
2 B4 AR 25 MG 5 3 B R AR S 49 N, BAIUEENSE n BT R AR (2n+1)° ML RATH0E
45° =2025, (45-1)+2=22, FTLAZ 2025 MHENILAEL 22 WA T, A% 2019 DENIZ G 2025 4
R, 1A FE) 6 %, I distance(2023)=22x2-6=38.



