2023 MAA AMC 10A

1. Cities A and B are 45 miles apart. Alicialives 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?

A ¥ B ARgE 45 % 2. Alicia £/ A ¥k, Beth 42/ B . Alicia A4/~
B 18 & ¥ 49 ik E 5 A 4T £ AT42 B 3. Beth Rl ot &, A af 12 £ 249k
BHATENAE AR FSeitaEn, B85 ARE S VEL?

(A) 20

(B) 24

(O) 25

(D) 26

(E) 27

1 1
2. The weight of 3 of a large pizza together with 35 cups of orange slices is
1
the same as the weight of 2 of a large pizza together with 5 cup of orange

1
slices. A cup of orange slices weighs 1 of a pound. What is the weight, in

pounds, of a large pizza?
1 1 3 .1
— A KL E 3 5 35 R -G ETE-ANARLFEHG - 5 5 7

4
Lo ot pp ot
fheE—ROTEFMF. —MERNTER 5. FA—ARRFHOTE
B P 5

4
(A) 15

(B) 2
2

(@) 25

(D) 3
3

(E) 35
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3. How many positive perfect squares less than 2023 are divisible by 5 ?
e T 2023 B9 BRI RAF AR, A S I ART AW S Kk

(A) 8
(B) 9
(O 10
(D) 11
(E) 12

4. A quadrilateral has all integer side lengths, a perimeter of 26, and one side
of length 4 . What is the greatest possible length of one side of this quadri-

lateral?

— AR AR HEL, AKA26, X X—FLORKEAL R
NGAH ) —FARRKTRGRKRELS VP

(A) 9

(B) 10

O 1

(D) 12

(E) 13

5. How many digits are in the base-ten representation of 8 - 510 . 15° ?
8551015 4y ikl AT b A 5 S AKF?

(A) 14
(B) 15
(O 16
(D) 17
(E) 18
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6. An integer is assigned to each vertex of a cube. The value of an edge is de-
fined 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?

SR AT EAAE R T — AR AR SUA B F AR 6 AT
B F 2 Fo | ST LR A E 0 A2 . AR AL R A
AL A BILETA S A R0 E Ao 21, F 2 R
54

(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 & JE WHE T AFAE 6 @A T 4 0k, FBRRICFMFE G EF. FAEL
RPB 5, RFEHGEFFTIHMELS 2

N
®)
© =
©) -
® o
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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?

# )7 Barb A9 & @5 R T —HF 69247, #RA4 Breadus iZtr, €2
e KOBARE R R H. @ AR IR A 110 4 KB, 7 Breadus B4R 2
0 . \meL ka3 i 350 4L K, &, 7 Breadus :B4r+ % 100 . % &
M B3R iR A 3 200 A KRR, @ &REHEIT T . 1R 5 sbad i 69 Breadus iR AR %
%y E?

(A) 33

(B) 34.5

(O 36

(D) 375

(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?

LT RREHLAAMLTH SR, HF LR TENN 4ELT, B
BRAEETANG 2T, BTAREAFTD FH2LHKF. P, 245 £
H a9 M R A 20230428, ) 2023 A B AR, R EANKFLEEZ
B 2 69 8 45 527 o AR s LA Aok 2

(A) 5

(B) 6

© 7

(D) 8

(BE) 9



10.

11.
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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 — # ¥ & ¥ K 21 Bk M B px 45 09 -3 5. 4w & Maureen £ F
— kM B IEIR 1L 4, AR LA T 5K e 1 5. 4o RIHAE T R =K
M B P B RAKAT L o, AR ARG T3 53640 2 5. B B AT 69 Bk 3
RG-S a?

(A) 4

(B) 5

Q) 6

(D) 7

(E) 8

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?
W TFTAMT, @RA2HEFHNETERAIGEFTH, FHRERTE
MNEFHZAT. PP AAZARFRAENAALERRGA AR

507

(A)

(B)
© 2-3
(D) V3 -2
() v2—1

= = Q1] =
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12. How many three-digit positive integers N satisfy the following properties?

13.

e The number N is divisible by 7 .

e The number formed by reversing the digits of N is divisible by 5 .
AT HR G AL EER N A S I A

KN T A7 #ihk.

o KL N 89 8 FIR A R 3% )5 P AT 09 B4 5 k.

(A) 13
(B) 14
(O 15
(D) 16
(E) 17

Abdul and Chiang are standing 48 feet apart in a field. 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 #= Chiang sk £ w3, L, 483648 3£ R.. Bharat sk 2 F —3k3 b, f ik
¥ A Abdul 5 & Chiang 9% £4L& % A A4 60° 4915 L T, & Abdul X5
feit. 19 Abdul 5 Bharat 2 |9 35 35 3£ R %69 FF =2 % b2

(A) 1728

(B) 2601

(C) 3072

(D) 4608

(E) 6912
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14. A number is chosen at random from among the first 100 positive integers,

15.

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 ?

MAT 100 AN E He 4 b FEALE IR — AN, AR5 AL BIZ $089 — N E B 49 4.
=] BT i B 2 A AR 11 Err ey E R 5 ) ?

(A) 14@
(B) 2%
(&) %
(D) %
(E) %

An even number of circles are nested, starting with a radius of 1 and increas-
ing 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 20237t ?

BHAT AL —A, RANGERNT T4, E—Hh 1, FAGEA—A
NS ONEZ2GE P EXE L GRS KBTI, FRH-ARB, ¥
AAAEZR G RERANY. TEHRFT—AA S ABHEGHF. Ak
BUA¥HRrHEaRE Y H223T, RV EEZSL VAR

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



16.

17.

2023 MAA AMC 10A

In a table tennis tournament every participant played every other partici-
pant exactly once. Although there were twice as many right-handed play-
ers as left-handed players, the number of games won by left-handed play-
ers 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?

EERFARET, FEARE L LRAREBELE Y. R85 TR
R FRHARRLEF I EREFEAIKG TG, AT RIBGERFEFEREY
Yok vt TR ARE RO TR S 40%. (LEAAFE, Liih Ak
FBAAL FHIIRL FHI.) P —RBATT 5 VIR

(A) 15

(B) 36

(©) 45

(D) 48

(E) 66

Let ABCD be a rectangle with AB = 30 and BC = 28. Points P and Q lie
on BC and CD, respectively, so that all sides of AABP, APCQ, and AQDA
have integer lengths. What is the perimeter of AAPQ ?

fE4E% ABCD %, AB =30, BC =28. & P # Q % %42 Fi# BC 4 CD L,
#45 AABP, APCQ, AQDA #jpih A6y KEARZ L. ¥ AAPQ 497
K2 %2

(A) 84

(B) 86

(C) 88

(D) 90

(B) 92
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18. A rhombic dodecahedron is a convex polyhedron where each of the 12 faces is

19.

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?

o R—AN S mARA 12 ANd, SF BBTR AR R & F A X, AL EAR
AER @K e REEH @R BT SR IE AR TN A
34, FIBIFA 3 FAZICHTRER % VA

(A) 5

(B) 6

(©) 7

(D) 8

(B) 9

The line segment from A(1,2) to B(3,3) can be transformed to the line seg-
ment 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, ). Whatis |s — ¢| ?

W A(1,2) 5] B(3,3) # & AT B P(s,t) A< iisedt, T#hAM
A'(3,1) 5 B'(4,3) 9% &, ¥ A Z3 A, 4B #E5 B. H|s—t 2%
Wy

(A)
(B)
(&)

(D)
(E)

PR W WIN N = R
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20. Each square in a 3 x 3 grid of squares is colored red, white, blue, or green so
that every 2 x 2 square contains one square of each color. One such coloring

is shown on the right below. How many different colorings are possible?

3X 3 FTRAEMNEFENTRANRALE, . BERZE, HFAFN2X2E
THFOEHERRAENTHE—AN. ETARTT —HEIHFNERETE. F
*AZ VAR R ET k?

B|R|B
R|B|R

(A) 24

(B) 48

(O 60

(D) 72

(E) 96

10
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21. Let P(x) be the unique polynomial of minimal degree with the following

properties:
e P(x) has leading coefficient 1,
e lisarootof P(x) —1,
e 2 is aroot of P(x — 2),
e 3 is a root of P(3x), and
e 4 is a root of 4P(x).

The roots of P(x) are integers, with one exception. The root that is not an
integer can be written as —, where m and n are relatively prime positive
n

integers. What is m +n ?
I P(x) Aok — b FLAT AT R 3 Bk Bk 6 % 7 K.
o P(x) 898 A KA1,
o1 2 P(x)— 148,
2 % P(x—2) #7%,
o3 2 P(3x) #1%,
o 4 2 4D(x) #94R.
P(x) AR 0 5 — A I AS RIS AT REHAIRT AT T, o m
Fon RAFWEEL. Flmtntsr?
(A) 41
(B) 43
(Q) 45
(D) 47
(E) 49

11
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22. Circles C; and C; each have radius 1, and the distance between their centers
is % Circle Cj is the largest circle internally tangent to both C; and C,. Circle
C, is internally tangent to both C; and C; and externally tangent to C3. What
is the radius of C4 ?

. 1
B CiAw G dg#42394 1, BOXMgEHY 5. HCREC A C Ay
HRKE. B C 5 CiAC A, FRE5Cohar. B CythFpt % r?

G C

(A)
(B)

©)

|» 8l Kl= 5=

(D) 3

(E)

O —= N

12
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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 ?

do REEL c A EEH LK aFb, HEc=ab, R4 aFebARA Cc B
3T 37 MBARIEHH N A —x-48 £ 4 20 69 B3t 493, Foh —5F48 £ A 23 8
Bt 294, BN BB FZ ot % )2

(A) 9

(B) 13

(© 15

(D) 17

(E) 19

13
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24. Six regular hexagonal blocks of side length 1 unit are arranged inside a reg-
ular 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 = unit. What

is the area of the region inside the frame not occupied by the blocks?

HE—ANESAHGERNBINESADLRA T ANEEYGESBHE R . 0T
@%%,%4$Hﬂ%%ﬁ%%m%ﬂ%ﬁﬁh%ﬁﬁwﬁﬁﬁﬁﬁﬁ%@.
Mﬁ%%&%*ﬁﬂﬁﬁ%ﬁﬁﬁé%ﬁ%%;Aﬁﬁ.Hﬁ%ﬂ*ﬁﬁﬁ
LB RBGERAES V2

~|Ww

W

M)EXE
3
216+/3
(B) 1
93
(@) 5
(mléé
3
243+/3
(E) 1

14
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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 or-
der 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 reg-
ular icosahedron (regular polyhedron made up of 20 equilateral triangles).
What is the probability that d(Q,R) > d(R,S) ?

% AF B RS @KL, “BEEA(A B) T AW S @Ik kT L
A5 BW#BBKHENR YA, Fldo, % AB R S @ikedi, Md(AB)=1,
tado % AC #2 CB £ % ®ikayih, #H AB R&, A4 d(AB) =2. 4Q,
R, S AMASLFEGE—T @ik (420 MFDZAHARNE S FIK) R
AL, ¥ d(Q,R)>d(R,S) #iEE2% Ve

(A)
(B)

(@)

—

o

'
N = 01 W W — N
=5l w NI RN

=

15
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Answers.
EAADE DBDED CBCBE BADED DDCCA

16



