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Cau 1. Gié tri cGa biéu thire (((3 + 1)_1 + 1) + 1) +11a
#12901170 1
-1 - 2 X ~ >
(The value of the expression (((3 + 1)_1 + 1) + 1) +1is) Tong so6 cau hoi: 25
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Cau 2. M6t qua bong lan doc theo dwdrng nhw hinh vé bén duéi. Poan duwdng bao gém mét phan
#12901171 bdn hinh tron ban kinh bang 3, mét ntva hinh tron ban kinh bang 5 va mét phan bén dwong
tron ban kinh bang 4. Qua béng luén ludn tiép xuc véi dwéng di va khong trwot. Tinh quang
dwéng tam qua bong di chuyén doc theo con dwéng.
(A ball rolls along the path as shown in the figure below. The path consists of a quarter circle
with a radius of 3, a semicircle with a radius of 5, and a quarter circle with a radius of 4. The
ball always stays in contact with the path and does not slide. Calculate the total distance the
center of the ball moves along the path.)
@® A 8,4rm
O B.§Tr
(O C.8,6w
(O D.8,5w
(O E.8,8w
Cau 3. M6t hinh tron ¢6 ban kinh 1 dwoc ndi tiép trong mét hinh vudng va ngoai tiép mét hinh
#12901172 vudng khac nhw hinh vé dwéi day. Phan s6 nao gan nhéat vai ti sb gitra dién tich hinh tron
ngoai hinh vuéng nhé va dién tich gitra hai hinh vuéng?
(A circle with radius 1 is inscribed in a square and circumscribed in another square as
shown below. Which fraction is closest to the ratio of the area of the circle outside the small
square to the area between the two squares?)
1
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Cau4. Tim sé nguyén Ién nhatla woc cia (m+ 1) (n+3) (n+5) (n+ 7) (n + 9) v&i moi sb
#12901173 nguyén dwong n ?

(Find the largest integer that is a divisor of (n + 1) (n +3) (n+5) (n+ 7) (n + 9) for
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Cau 5.
#12901174

Céu 6.
#12901175

Cau’.
#12901176

Céu 8.
#12901177

Céau 9.
#12901178
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every positive integer n ?)

(O A. 165
O B.3.
O C.5.
O D.11. Tong s6 cau héi: 25
(® E.15.

\en Lz e 2 R : £ L 1 2 3. 4 5
Cho T la tap hop cac diém (m; y) trén mat phang toa do sao cho hai trong sb ba gia tri
3;z + 2 va y — 4 bang nhau va khéng nhé hon gia tri con lai. Khang dinh nao duéi day vé D (&) (9) (10) (11
tap hop T la dung?
(Let T be the set of points (z;y) in the coordinate plane such that two of the three 13 14 15 (16 (17
quantities 3;x + 2, and y — 4 are equal and the third of the three quantities is no greater
than this common value. Which of the following is a correct description of T?) 19)120) (21) (22) (23
(® A. Batiachung gbc (three rays with a common endpoint). 25

. Gém hai dwdng thang cét nhau (two interseting lines).

O
O
O
O

. M6t tam giac (a triangle).

o O

. G6bm mét diém duy nhét (a single point).

m

. Ba dwdng thdng cét nhau tai ba diém riéng biét (three lines whose pairwise
intersections are three distinct points).

D4t S 13 tap cac sb nguyén dwong (khéng nhéat thiét phai khac nhau) cé chiva sé 68. Gia tri

trung binh ctia cac sb trong S 1a 56. Néu b sb 68 ra thi trung binh clia cac sb con lai la 55.

Gié tri I&n nhét c6 thé trong tap S 1a bao nhiéu?

( S'is the set of positive integers (not necessarily different) which includes the number 68.

The average value of the numbers in S is 56. If we remove the number 68, the average of

the remaining numbers is 55. What is the largest possible value in the set S ?)

A. 680.
B. 660.
C. 655.

D. 656.

@ O O OO

E. 649.

Cho tam giac déu c6 canh bang 5 . Chia tam giac déu nay thanh cac tam giac déu nhé co
canh bang 1 bdi cac duwdng thdng song song véi cac canh clia tam giac da cho. Goi S 1a sb
tam giac déu canh bang 1 thda mén it nhat 2 dinh cGa tam giac d6 nam trén tam giac déu
lén. Tinh S .

(Give an equilateral triangle with side length of 5 . Divide this equilateral triangle into small
equilateral triangles with side length of 1 by lines parallel to the sides of the given triangle.
Let S be the number of equilateral triangles with side length 1 such that at least 2 vertices of
each triangle lie on the larger equilateral triangle. Calculate S 9

O A5
(® B.15.
O Cc.10.
(O D.25
(O E. 20
. ) 1
Gia slr rang &, y va z la cac s6 dwong thod méan cac phuvong trinh zyz = 1,z + — =5 va
z
1 3 1 m N ,
y+ — =29 .batz4+ — = — , v&i m,n nguyén t6 cung nhau. Tinhm + n .
T Y n

(Assuming that x, y and z are positive numbers that satisfy these equations
1 1 1 m

zyz=1l,z4+ — =5andy+ — =29.Setz+ — = — , with ged(m,n) = 1.
z T Y n

Calculatem +n .)

O AT.
B.5.

C.6.

D.3.

OO O0O®

E. 4.

12

18

24
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Cau 10.
#12901179

Céau 11.
#12901180

Cau 12,
#12901181

Cau 13.
#12901182

DE THI THU AMC12 - LAN 1 - NGAY THI 01/10/2023

C6 mot chai, mét vai to, mét cde, mét chén va mét vai thap dwoc xép thanh day theo thiy tw
doé nhw hinh duwéi.

e

Chung dwng cac loai nwéc khac nhau la: nwéc ché, ca phé, ca cao, sira va bia.

Néu dem chiéc chén d&t vao gitra vat dwng ché va vat dung siva thi vat dwng ché va vat
dwng ca cao sé dwoc dat canh nhau, vat dywng ché sé thay doi they tw va vat dwng ca phé &
gitra.

Hay xac dinh loai nwéc dwng trong chai.

(There is a bottle, a big jar, a cup, a small cup and a short jar arranged in the order as
shown below.

@ﬁfﬂ@

They contain different types of drinks: tea, coffee, cocoa, milk and beer.

If the small cup is placed between the tea container and the milk container, then the tea
container and cocoa container will be placed next to each other. The tea container will
change its order, and the coffee container will be in the middle.

Determine the type of water in the bottle.)

(O A. Nudc che (Tea).
(® B. Bia(Beer).
(O C. Caphé (Coffee).
(O D. Stra (Milk).

(O E. Cacao (Cocoa).

C6 bao nhiéu wéc nguyén dwong cla 203° Ia sb chinh phwong hodc la sé l1ap phwong?
(How many positive integer factors of 203° are square numbers or cube numbers?)

O A 41,

(O B.33
O C.16.
(O D.25.
® E.37.

C6 bao nhiéu sb tw nhién z thda man ton tai mot tam giac cé d6 dai cac canh la
logzz,loggx va 4?

(How many natural numbers  that satisfy the existence of a triangle with side lengths
logsx, loggx and 4?)

O A. 6560.
(O B.6550.
@® C.6542.
(O D. 6543

(O E.6541.

Chu ki cGia cac ham sb sin 2 va cos z 1a 27 . Hoi chu ki ciia ham sé cos (sin z) la gi?
(The period of functions sin « and cos z is 27 . What is the period of function cos (sin z) ?)

O Adm.

(O B.2mw.
T
C. —.
O 2
(O D. Khoéng c6 chu ki.
O Emw.

Cho tam giac ABC déu c6 I la trung diém BC . Nira dwérng tron tam I ndi tiép tam giac
ABC c&t A tai M . Tinh CMT 2

(Given an equilateral triangle ABC with I as the midpoint of BC'. The inscribed semicircle
centered at I of the triangle ABC intersects AT at point M . Calculate Cﬁl?I ?)
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25

Tong sé cau héi: 25
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A. 46°12'

B. 49°6'
C. 47°30’

D. 45°
E. 48°42’ Téng s6 cau héi: 25

O OO ®O

Cau 14. Cho 100 sb thuc 1 < @9 <...< T190 thod man |z1| + |z2|+. .. +|T100| = 1 va
#12901183 1+ Ta+...+2100 = 0 . Trong tit ca cac bd 100 sb thod man cac diéu kién trén, tim gia
tri I&n nhat co thé cla T7g — T 16 .
(Given 100 real numbers 21 < 3 <...< zqg satisfying |z1| + |za|+. .. +|T100] =1
and £1 + x2+...+2x100 = 0 . Among all sets of 100 numbers that satisfy the given
conditions, find the possible maximum value of Z7g — 16 .)
@A.4—1_ 19 20 21 22 23 24
800

51 25
B. — .
O 800

53
C. —.
O 800

43
D. —.
O 800

47
E. —.
O 800

Cau 15. Cho tir giac ABCD c¢6 cac canh AB= BC =CD , A/Iif =70°, va B/C’T) =170° .
#12902021 Hai 6 do g6c BAD Ia bao nhiéu ?
(We have quadrilateral ABC'D with AB = BC = CD, A/B\C = 700, and B/O’T) =170°
. What is the measure of B/AT) ?)
O A 90°.

13 14 15 16 17 18

O B.80°.
O c.75°.
@ D.85°.

O E.95°

Cau 16. Dinh nghta da thirc P (n) = (z — 12) (z — 22)... (z — 100%) . C6 bao nhiéu s nguyén
#12901185 n sao cho P (n) < 07
(Define the polynomial P (n) = (a: — 12) (w — 22). .. (a: — 1002) . How many integer
values of n satisfy P (n) < 07,

O A 4900 .
O B.5000.
O C.4950.
O D.5050.
@ E.5100.

Cau 17. Cho n 1a s6 nguyén duwong nhé nhét chia hét cho ca 4 va 9, chi bao gdm chi s6 4 va 9, méi
#12901186 chir sb déu dwoc xuat hién. Hai bdn chi s cubi ctia n 1a gi?
(Let n be the smallest positive integer divisible by both 4 and 9, consisting only of the digits
4 and 9, with each digit appearing at least once. What are the last four digits of n ?)

O A 9494,
(O B. 4444,
O C.9444.
(O D. 4494,

@ E.4944.

Cau 18. Cho parabol C': y = % va diém D = (20;24) . Biét réing ton tai cac s6 thuc a va b théa
#12001187 man duwéng thang di qua diém D vai hé sé goc 1a n khong cét parabol (C) khia < n < b.
Tinha+b.
(Let (C) be the parabola with equation C': y = z2 and let D = (20;24) . There are real
numbers a and b such that the line through D with slope n does not intersect (C') if and only
ifa<n<b.Whatisa-+b?

O A 90.
@® B.8o0.
O C.9%4.
O D.9%.
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Cau 19.
#12901188

Cau 20.
#12901189

Cau 21.
#12901190

Cau 22,
#12901191

DPE THI THO AMC12 - LAN 1 - NGAY THI 01/10/2023

(O E. 44

Trong mot kim ty thap, mét 6 dwoc dién dau ” + " néu hai 6 lién dwdi chiva cac déu gibng
nhau va mot 6 dwoc dién dau ” — " néu hai 6 lién dwéi chira cac dau khac nhau. Hinh
duwéi day md td mot kim tw thap bdn tAng nhw vay. Héi ¢ bao nhiéu cach dién dau vao ba 6
& tAng dwdi cung sao cho 6 trén cung cta kim tw thap dwoc dién dau” — 2

(In a pyramid, a cell is filled with a” + ” if the two cells directly below it contain the same
symbols and a cell is filled with a” — " if the two cells directly below it contain different
symbols. The diagram below depicts such a four-level pyramid. How many ways are there to
fill in the signs for the three cells at the bottom so that the top cell of the pyramid is filled with
a” — "sign?)

T 1 |

A. 6

B. 2

C. 4

D. 10

@ O O O O

E. 8

Xét tap hop tat ca cac phan sé Z v x,y la cac s6 nguyén duwong nguyén t6 cung nhau.
Tinh tdng t&r s6 va mau sb cla p%én sb thda man khi gidm ca t& s6 va mau sb di 2 thi gia tri
clia phan sb d6 giam 10%?

(Consider the set of all fractions z , Where x, y are relatively prime positive integers. How

many of these fractions have the property that if both numerator and denominator are
decreased by 2, the value of the fraction is decreased by 10%7?)

® A 11,
(O B.45.
O c.o.
O D.21.
(O E.35

Vi moi s6 thuc a, bva ¢, da thire g (z) = 3 + az? + = + 10 c6 3 nghiém phan biét, va
md&i nghiém d6 ciing la mét nghiém ctia da thie f (z) = z* + 23 + bz? + 100z + c.
Tinh £ (1) .

(For all real numbers a, b va ¢, the polynomial g (z) = z3 + az? + z + 10 has 3 distinct
roots, and each of these roots is also a root of the polynomial

f(z)=2*+ 2%+ bz + 100z + c. Find £ (1) .)

O A —8008.
O B.—9009 .
O C.—6006 .
@ D.—7007.
O E.—5005.

Cho p 1a s6 nguyén t6 1on hon 5. Hoi p?°*® — 1 chia hét cho sb nao duwoi day?

(Let p be a prime number greater than 5. Then p2016 — 1 is divisible by which number
below?)

O A 34
O B.23.
@ C.60.
(O D.47.

13

19

25

Tong sé cau héi: 25
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Cau 23.
#12901192

Cau 24.
#12901193

Cau 25.
#12902020

PE THI THO AMC12 - LAN 1 - NGAY THI 01/10/2023

O E. 14

Cho hinh vuéng ABC'D . Trong hinh vuéng cé cung tron tam C ban kinh CB va cung tron
tam A cat AB va AD l|an lwot tai M va N sao cho AB = 3AM . Tinh i 1& dién tich cta

hinh dwoc gi¢i han béi canh M NN va cung tron M N so v&i hinh dwoc gidi han béi canh
BD va cung tron BD .
(Given a square ABCD . Inside this square, there are two circles: one with center C radius

Tong sé cau héi: 25

C B and another with center A intersecting AB and AD at M and N , respectively, such
that AB = 3AM . Calculate the ratio of the area enclosed by side M N and the arc M N

to the area enclosed by side BD and the arc BD ) | 2
b c 78
13 14
19 20
N 25
\
A M B
1
® Ag
1
O By
2
O ¢g3
1
O D5
1
O Eg3

M6t day s (u,,) dwoc xac dinh bdi ug = 1;u; = ¥2vau, = un_l.ui_z voin > 2.
Tim s nguyén dwong k nhd nhat thda man tich wjus. . . ug 1a mét sé nguyén.

(The sequence (un) is defined recursively by ug = 1541 = 1\9/5 and U, = Up—1. u%_z for
n > 2 . What is the smallest positive interger k such that the product ©1us. . . ug is an
interger?)

® A 17
O B.18
(O C.20
(O D.16
O E.19

Cho hinh vuéng ABCD c6 d6 dai canh 1a 1 4+ v/2 . L&y diém M trén canh AC théa man
AM = /2 . Phép quay tam M géc quay 90° nguoc chidu kim déng hd bién hinh vuéng
ABCD thanh hinh vuéng A’ B'C'D’ . Dién tich hinh vuéng ABC D quét qua gan véi gia
tri ndo nhéat?

( ABCD is a square of side length 1 + /2 . Point M is on AC such that AM = /2.
The square region bounded by ABCD is rotated 90° counterclockwise with center M ,
sweeping out a region. What value is the area of that region closest to?)

O A 12

B. 10
C.8
D. 14

E. 6

OO O0O®

15

21

10

16

22

1

17

23

12

18

24
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