2023 AMC 10A

1. Cities A and B are 45 miles apart. Alicia lives in A and Beth lives in B. Alicia bikes towards B at
18 miles per hour. Leaving at the same time, Beth bikes toward A at 12 miles per hour. How many
miles from City A will they be when they meet?

A5 B SAREE 45 ZLE Alicia fE7E A 3§, Beth 57 B #.Alicia IX4/\i 18 HEREEH B
FTZERI1E B 3. Beth RS &, G/ 12 RERE ES B TERITE A 35[0 S b 188 i
BEEAHEEZORE?

(A)20  (B)24 (C)25 (D)26 (B)27

2. The weight of 1 ofa large pizza together with 33 cups of orange slices is the same as the
3 2

weight of _ ofalarge pizza together with _ cup of orange slices. A cup of orange slices weighs
— of apound. What is the weight, in pounds, of a large pizza?

KRGS 53 MER A —ROERS—PRILFEN - 5 HER aE—R—E
EE8HE—MEFNEER - B0 — 1 KILFHNEELSZ DE?

Wit ®2 ©22 ™3 (® 33
5 5 5

3. How many positive perfect squares less than 2023 are divisible by 5?
FENF 2023 NIEMNZEFTHR, AL DN K S BiR?

(A)8 (B)9 (©10 D1 (B)12

4. A quadrilateral has all integer side lengths, a perimeter of O6, and one side of length 4 What is

the greatest possible length of one side of this quadrilateral?



— OB DKI AR, BKH 26, HPRE-FDLNKEA 4 BX P EBRHA—F
BERTRENKEEZD?

(A)9 B)10 (O)11 (D12 (EB)13

5. How many digits are in the base-ten representation of 8°.5.15°?
8°.57.15° +#HRTHE L DN T

(A)14  (B)15 ()16 ((D)17 (E)18

6. An integer is assigned to each vertex of a cube. The value of an edge is defined to be the sum of
the values of the two vertices it touches, and the value of a face is defined to be the sum of the values
of the four edges surrounding it. The value of the cube is defined as the sum of the values of its six
faces. Suppose the sum of the integers assigned to the vertices is 21. What is the value of the cube?
MITHENENTRAEE T — B SFANEEX A EMERN AN TR EHz
BIEMNEEXATNEZFINEZMN I TERNEEXAENATHNEZNRRETNR
WAEEMNER MK 21T ERNERZD?

(A)42 (B)63 (C)84 (D)126 (E)252

7. Janet rolls a standard 6-sided die 4 times and keeps a running total of the numbers she rolls. What
is the probability that at some point, her running total will equal 3?

Janet SE/E#OHR T ARAERY 6 HERF 4 R, FHRENCRMBMEHN 2 EERENNZ, i
HHENET 3 HNMERELD?

w22 ®2r o2 ol @
9 216 108 72 54

8. Barb the baker has developed a new temperature scale for her bakery called the Breadus scale,
which is a linear function of the Fahrenheit scale. Bread rises at 110 degrees Fahrenheit, which is 0

degrees on the Breadus scale. Bread is baked at 350 degrees Fahrenheit, which is 100 degrees on



the Breadus scale. Bread is done when its internal temperature is 200 degrees Fahrenheit. What is
this in degrees on the Breadus scale?

E B UH Barb AV E BB R T —FHANESR, #RA Breadus imtr, ERERETNL M
R EEXEAREREA 110 t£KE, 7 Breadus ;RirH2 0 E.EHEMEREE A 350 €K
B, 7E Breadus BixH2 100 E. X EBAIMREIAET 200 £REN, AL T B51
XfRZ Y Breadus ;R2A7E % ) E?

(A)33  (B)345 (C)36 (D)37.5  (E)39

9. A digital display shows the current date as an 8-digit integer consisting of a 4-digit year, followed
by a 2-digit month, followed by a 2-digit date within the month. For example, Arbor Day this year
is displayed as 20230428. For how many dates in 2023 does each digit appear an even number of
times in the 8-digit display for that date?

BYErarBHaI R 8 B AT BERTENN 4 NEF, FERERTAN
By 2 T, HBETRRRTATH 2 LHF M, SEXENERTERA 20230428.[5)
2023 FHZ OB, EFREEMEFEIZE SN 8 LB EHIBEECKR?

(A)5 B)6 ©7 (D)8 E)9

10. Maureen is keeping track of the mean of her quiz scores this semester. If Maureen scores an 11
on the next quiz. her mean will increase by 1. If she scores an 11 on each of the next three quizzes,
her mean will increase by 2. What is the mean of her quiz scores currently?

Maureen — B 57 & it AR HIEROMLE s 4R A9 1594 2058 Maureen 782 N —KNIE 35 11
7, ALY IREIEIN | 23 MR AR T RN P ERERRE 11 7, APAMK
SEIRGIENN 2 53[0 4 B BT A B KNS PSR F I = £ D 932

(A)4 ®)5 ©6 (D)7 (E)8

11. A square of area 2 is inscribed in a square of area 3, creating four congruent triangles, as shown

below. What is the ratio of the shorter leg to the longer leg in the shaded right triangle?



WTERR, ERA 2 NIETERBETERA 3 MEGE, FHUEER T 2SN =fA
. EREERA=ALTRENLSRKNAZIEEZD?

(A) % B) - (©) 2-V3 (D) V32 (B) V2-1

12. How many three-digit positive integers N satisfy the following properties?
e  The number N is divisible by 7.

e  The number formed by reversing the digits of N is divisible by 5.
HEUTHR=(EBHRNBZ DM

o  EINTIH 7 Bk

o R N HMEFINFRELEAEHERER 5 B

(A)13  B)14 (C)15 (D)6 (BE)17

13. Abdul and Chiang are standing 48 feet apart in a fiecld. Bharat is standing in the same field as far
from Abdul as possible so that the angle formed by his lines of sight to Abdul and Chiang measures
60°. What is the square of the distance (in feet) between Abdul and Bharat?

Abdul 0 Chiang %57 Hith_F, #HEE 48 T& X Bharat $h7E[E—3ith F, fhAE{RIEFE Abdul 5F
Chiang BRI IL KA KB 60°HIESL T, B Abdul REJEEIEL, [5) Abdul 5 Bharat Z [8]EE B 5
REEETTRZD?

(A) 1728 (B)2601 (C)3072 (D)4608 (E)6912

14. A number is chosen at random from among the first 100 positive integers, and a positive integer

divisor of that number is then chosen at random. What is the probability that the chosen divisor is



divisible by 11?
MET 100 MNERE P REVIEER—N L, RERALEBGZEM— D IEEELA%, B Frik 2%
BEH 11 BERBRAMRZE L/

w2 ®m 2L ol ol ®22
100 200 20 200 50

15. An even number of circles are nested. starting with a radius of 1 and increasing by 1 each time.
all sharing a common point. The region between every other circle is shaded, starting with the region
inside the circle of radius 2 but outside the circle of radius 1. An example showing 8 circles is
displayed below. What is the least number of circles needed to make the total shaded area at least
2023n?

BHANEHREE—E, MONNFEEM 1R, 28N 1, FENER— AR MFEERE2
MEHRAEFZ | MRMIRETR, SE—IKE, BHEBRIEZEOXERARE. T
HETRT—1H 8 MNEARENGT AESHEBINEEHIRED A 20230, ROVFBEZD

NE?

(A)46  (B)48 (C)56 (D)60  (E)64

16. In a table tennis tournament every participant played every other participant exactly once.
Although there were twice as many right-handed players as left-handed players, the number of
games won by left-handed players was 40% more than the number of games won by right-handed
players. (There were no ties and no ambidextrous players.) What is the total number of games played?
EEEXRGHED, SUSHESEMSHRERFILE G, REGTFHHNSHEEALR
EFNIRNSHEARNRE, EEFHIINSHERMNIDR LG FIRNSTHRERMN
BR%E 40%(LLFRETER, WXASHERSATFHRANREF IR B—R#TTZD



b e?

(A)15  (B)36 (C)45 (D)48  (E)66

17. Let ABCD be a rectangle with AB = 30 and BC =28. Points P and Q lic on BC and CD,

respectively, so that all sides of AABP, APCQ, and AQDA have integer lengths. What is the
perimeter of AAPQ ?
7562 ABCD 1, AB=30, BC=28.& P #1Q #3IfFiABCFICD £, 5 AABP, APCQ,

AQDARIFF B I K EE B B E. (0] AAPQ HIRAKZ Z /)?

(A)84  (B)86 (C)88 (D)90  (E)92

18. A rthombic dodecahedron is a convex polyhedron where each of the 12 faces is a rhombus, and
all of the faces are congruent to each other. The number of edges that meet at a vertex is either 3 or
4, depending on the vertex. What is the number of vertices at which exactly 3 edges meet?
WR—NOZEEE 20E, FEMBEHRRLEFNER, BATHRA ERT—EF
WREEET_EERNEN AL LN NEESHN 3 5 4018 FE 3 FBCHTR
CEZNN

(A)5 ®)6 ©7 (D)8 ®)?9

19. The line segment from A(1, 2) to B(3,3) can be transformed to the line segment from A'(3, 1) to

B'(4, 3), sending A to A' and B to B’, by a rotation centered at the point P(s, t). What is |s —t| ?

MA(1,2)2] B(3,3)89% B =] AT I P(s, ) 4 ORI Tedk, 0 M A’(3,1DE B'(4,3) Y2k ER,

B AEE| A", B iXE| BLE)|s—t| R E D7

wil ®mi o2 o3 @I
4 2 3 4



20. Each square ina 3x3 grid of squares is colored red, white, blue, or green so that every 2x2
square contains one square of each color. One such coloring is shown on the right below. How many
different colorings are possible?

IBTIBKRMBNTTIRERALE. BB, BEHZE, FEEI2 2 EAETESEMI
BNTRE— D A TEETRT —MXHFRREINE R{E L DM ARERNRETTE?

BiR|B

(A)24 (B)48 (C)60 (D)72  (E)9%

21. Let P(x) be the unique polynomial of minimal degree with the following properties:

®  P(x) hasleading coefficient 1,

e lisarootof P(x)-1

e 2isarootof P(x-2)

e 3isarootof P(3x) , and

e 4isarootof 4P(x).

The roots of P(x) are integers, with one exception. The root that is not an integer can be written

as M where m and n are relatively prime positive integers. What is m + n?
n

£ p(x) EMR—MEEN THREN XSRS TR

P(x) BYETRECA L,
e 1REP(x)-1891R,

o 27 P(x-2)MR,

* 32P(3x)R,

o 424P(x)HIMR



N@mﬁ@%—ﬁu%%%§&ﬁ¢$%¥ﬁ%ﬁﬂuEW%,E@nﬁ%n%EE%E

45 mrin 257

(A)41  (B)43  (0)45 (D)47  (E)49

22. Circles C; and C; each have radius 1, and the distance between their centers is _ . Circle Cs is

the largest circle internally tangent to both C; and C,. Circle Cs is internally tangent to both C; and

C, and externally tangent to Cs. What is the radius of C4?

CiFl CR¥EHA |, BOzEEEN - H GRS G CRTIN&EKE.’ C 5 C

MCAY), FB5 CHMILE CaF 2L D?

Wil ®l of ol ®!1
14 12 10 28 9

23. If the positive integer ¢ has positive integer divisors a and b with ¢ = ab, then a and b are said to
be complementary divisors of c. Suppose that N is a positive integer that has one complementary
pair of divisors that differ by 20 and another pair of complementary divisors that differ by 23. What
is the sum of the digits of N?

MR IFEE c EIEEHAL a b, HE c=ab, B4 a b ERA c W ENAERREER
BN B—GHEER 20 HEEXNAE, B —WHEEHR 23 WENAE N HZEUBEFZR
£

(A)9 B)13 (C)15 (D)7 (B)19

24. Six regular hexagonal blocks of side length I unit are arranged inside a regular hexagonal frame.



Each block lies along an inside edge of the frame and is aligned with two other blocks, as shown in

the figure below. The distance from any corner of the frame to the nearest vertex of a block is 3

unit. What is the area of the region inside the frame not occupied by the blocks?
TE—MNEAOTEAERRHFIE A MAK S | PREMENDEAS MTER Sk
BB R BRI NN, HSHMHAL DAL . MERNEE—REAL NS
ﬁm,ﬁmﬁ%%; A BBALEIER AR AR S BN RENERE S ?

3
1

(a) 13Y8  (p) 216V8 () 9B () WVB () 24343
3 49 2 3 49

25. If A and B are vertices of a polyhedron, define the distance d(A, B) to be the minimum number
of edges of the polyhedron one must traverse in order to connect A and B. For example, if AB is
an edge of the polyhedron, then d(A, B) = 1, but if AC and CB are edges and AB is not an
edge, then d(A, B)=2. Let Q, R, and S be randomly chosen distinct vertices of a regular icosahedron
(regular polyhedron made up of 20 equilateral triangles). What is the probability that d(Q, R) > d(R,
S)?

% AT B Z2FEENTIR, EE AAB)EX RS ERNILREAERE A 5 B NBEMFE
KRB IS BN AB 2 ZEAMILN A(ABy=1, B4R AC FICB R L EAMIA, F H AB
A2, A d(AB=2.% QRS AREHIEFMNIE —+HEEAH 20 MEL=AKAMMESZE
FHARR TR dQR)>dR,S)MIERZE L 17

wn L o ®»l o2 o> @ -
22 3 8 12



