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~
. This is a 25-question multiple-choice competition. For each question; only one answer choice is correct.

. Mark your answer to each problem on the answer sheet with a #2 pencil. Check blackened answers for accuracy

and erase errors completely. Only answers that are properly. Qari(}d on the answer sheet will be scored.

. SCORING:You will receive 6 points for each correct answier, 1.5 points for each problem left unanswered, and 0

points for each incorrect answer.

{
. Only blank scratch paper, rulers, compasses, and erasers are allowed as aids. No calculators, smartwatches, phones,

or computing devices are allowed. No problem\goﬁ the competition will require the use of a calculator.

. Figures are not necessarily drawn to scales.
. Before beginning the competition, your competition manager will ask you to record your name on the answer sheet.
. You will have 75 minutes to complete the competition once your competition manager tells you to begin.

. When you finish the competition, sign your name in the space provided on the answer sheet and complete the

demographic information questions on the back of the answer sheet.

The problems and solutions for this AMC 10 A were prepared
by the MAA AMC 10/12 Editorial Board under the direction of

Gary Gordon and Carl Yerger, co-Editors-in-Chief.

The MAA AMC office reserves the right to disqualify scores from a school if it determines that the rules or the required security
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type during this period is a violation of the competition rules.

Students who score well on this AMC 10 will be invited to take the 42nd annual American Invitational Mathematics Examination
(AIME) on Thursday, February 1, 2024, or Wednesday, February 7, 2024. More details about the AIME can be found at maa.org/AIME.
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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?
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2. The weight of of a large pizza together with 3 Qips of orange slices is the same as the weight of

= 3 of a large plzza together with 1 5 cup of ora ge shces A cup of orange slices weighs 7 of a pound.
What is the weight, in pounds, of a large piz
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3. many positive perfect squares less than 2023 are divisible by 5 ?
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4. A quadrilateral has all integer side lengths, a{penmeter of 26, and one side of length 4. 'What is the

greatest possible length of one side of this quadnlateral"
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5. How many digits are in the base-ten representation of 83 - 510 . 1552
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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 |s~ff What is the value of the cube?
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7. Janetrolls 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 ?
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8. Barbthe baker has developed a new temperature §cale for her bakery called the Breadus scale, which
is alinear function of the Fahrenheit scale. Breo,a' 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 ten?perature is 200 degrees Fahrenheit. Whatis this in degrees

on the Breadus scale? N
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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
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10. Maureen is keeping track of the mean of herquiz 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?
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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?
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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.
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13. Abdul and Chiang are standing 48 feet apart in a field. Bharat is standing in the same field as far from
Abdul as possible othtth gl formed by his lines of sight to Abdul and Chiang measures 60°.

What is the square of the djs (in feet) betwee Abdl nd Bharat?
(A) 1728 (B) 2601 (D) 4608 (E) 6912
?’ ?)u Thnk  abowt Hhe J(?/ emg
) "PDW\-(.. B CBhamt 9 T-OSS ?OS 'bwv\)

BCCDIU'Q{ I 'f]ng( Ow\'j j N -bhe
Shme &E-c,[ or (ongruent urdu;

Qles j‘orm@( b “the Some e
oie PJZMI $ 'ch st qf B
in jad, jorm anorc  ps he j wre ehown .

when AB Mhy Obl/’mé@ it Wl“ be e
diometer . nAB'C 15 2o-o- Fo RyA,

Y A CAEN Lty Y




|

“P-
""w‘»

{

o

i

. 2.5
2 RS 207)_

mox — N

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 117?
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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
20237 ?
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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 tigerand ho ambidextrous players.) What is the total number of games played?
(A) 15 (C)45 (D)48 (E)66

CupRose +hoe  Gre X }c,f‘t -«how(w(
zflajws, m | “[7[/@ VN \‘7 3o,mes
£5) "bhcr‘t Dire X n )l"L — l’)_anp{w( ‘)’l“\"’]"/f‘,

N %TQ, —Hleg won 37(39;’_‘)_,\\:] 30%65

2
4{w37\?jj we 3@{. 7%(57(——@ :gj

S8 X)) | when H=3 0 Y2

b Kt 2 Lej‘l'/

m“ M'{V\ win 4 w'//\T
|
amar ]




-

:Sba’ U'Ulef bl’lw’cec, “[7“3 [ﬂrY'CS?ov\o{hS X
060 not %ﬁ#j gl (3 =1)

17. 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?
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18. A rhombic 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?
(A)S (B)6 (C)7 w (E)9

supposc there  ore o veties where

2 chﬂes meet . ﬁgﬁér‘{ﬁc\es jvr Lt
&

frert ore 2,8 e YN @éﬁes

t‘:‘\‘ 2

N

(Snce Hflom\ous hos & S-'»o/e.s)

it wrke,

X R - 24
ps

0»130, Lj Fuler 's éfmu[aa (V+F -E =)
?(—e\«j = V= 2x24 - 1)

A C«vlv?S é—\r )):(::CZ

¢

IR S48



J

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 — | ?
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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?
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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,

 lisarootof P —1, —SopC!) = =0
e 2isarootof P(x —2), —™ P(o);a

e 3isarootof P(3x),and —s F (0') =9
e 4isarootof 4P(x). —s ?(4)20

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 primg positive integers. What is m + n ?
(A) 41 (B) 43 (C) 45 (E) 49
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22. Circles C; and C» each have radius 1, and the distance between their centers is % Circle Cj3 is the
largest circle internally tangent to both C; and C,. Circle Cy is internally tangent to both Chand C»
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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 ¢. 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 ?
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24. Six regular hexagonal blocks of side length 1 unit are arranged inside a regular hexagonal frame.
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 5 3 unit.
a r.ea What is the area pf the region inside the frame not occupied by the blocks?
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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 order to connect 4 and B. For example, if AB is an
edge of the polyhedron, then d(A, B) = 1, butif AC and CB are edges and A B 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)?
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