2024 MAA AMC 10A

1. What is the value of 101 -9,901 —99-10,101 ?

101-9,901 — 99 10,101 #34i & % >
(A) 2 (B) 20 (©) 21 (D) 200 (E) 2020
. The number 2024 is written as the sum of not necessarily distinct two-digit

numbers. What is the least number of two-digit numbers needed to write
this sum?

#2024 BAE FARLHKS o, ZLEREHF—KLIRMA. FEHEH
WRXRSEXS IARLE?

(A) 20 (B) 21 ©) 22 (D) 23 (E) 24

3. A model used to estimate the time it will take to hike to the top of a moun-

tain on a trail is of the form T = aL + bG, where a and b are constants,
T is the time in minutes, L is the length of the trail in miles, and G is the
altitude gain in feet. The model estimates that it will take 69 minutes to
hike to the top if a trail is 1.5 miles long and ascends 800 feet, as well as
if a trail is 1.2 miles long and ascends 1100 feet. How many minutes does
the model estimate it will take to hike to the top if the trail is 4.2 miles long
and ascends 4000 feet?

AFAEESELDIREAAEHAGRERTAT =al +bG, X+ a
Fob R¥H, T RAS4AHRATHe90tE, L RAXLAHELHGIEKR
B, GRUAERA R HEREmE. ERALH, BH-FKIS XL
HiEERA B0 RRGVEER6I S4EM, BA—FKI2ZXZELERK
#1100 £RHGDRELRHEE 69 48R, RBPEME, BH—FK
42 %2 BiEHERA 4000 £R$ N2 FERS Vo4 ALEMR?

(A) 240 (B) 246 (C) 252 (D) 258 (E) 264
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4. Let n be the least prime number that can be written as the sum of 5 distinct

prime numbers. What is the sum of the digits of n ?

Hon RAEIATAS ARAR KM RAIKEK. Fn 5 RTF IR
$

(A) 5 (B) 7 € 8 (D) 10 (E) 11

. What is the least value of n such that n! is a multiple of 2024 ?

145 n! 22024 943 B R EXHn RS D?
(A) 11 (B) 21 ©) 22 (D) 23 (E) 253

6. What is the minimum number of successive swaps of adjacent letters in

the string ABCDEF that are needed to change the string to FEDCBA? (For
example, 3 swaps are required to change ABC to CBA; one such sequence
of swaps is ABC — BAC — BCA — CBA.)

¥ 5% & ABCDEF £ & FEDCBA, RV & &3 JAMRFHHIR? (4]
4o, ¥ ABC % & CBA % & 3 AX#; —AMEIHNXRAF A ABC —
BAC — BCA — CBA.)

(A) 6 (B) 10 (O 12 (D) 15 (E) 24

. Amy, Bomani, Charlie, and Daria work in a chocolate factory. On Monday

Amy, Bomani, and Charlie started working at 1:00 PM and were able to
pack 4, 3, and 3 packages, respectively, every 3 minutes. At some later
time, Daria joined the group, and Daria was able to pack 5 packages every
4 minutes. Together, they finished packing 450 packages at exactly 2:45
PM. At what time did Daria join the group?

Amy, Bomani, Charlie, Daria £— K55 &/ L) T4. ZH—, Amy,
Bomani, Charlie A 1:00 PM 74 T4, #41& 3 4Pt T EO QX
BHRAEAAN, 3A, 3A. £ EHXAE, Daria o AT T, Hi4
SAPREH B S AL E. Mi—Af 245 PM BT A T 450 A& E o931 R
i) Daria AT &} Ao N TAE 692

(A) 1:25PM (B) 1:35PM (C) 1:45PM (D) 1:55PM (E) 2:05 PM
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The product of three integers is 60. What is the least possible positive sum
of the three integers?

EAEBHRRRE0. W REMNGFREHR, AHLEMEHRNTHRES
y2

(A) 2 (B) 3 © 5 (D) 6 (E) 13

In how many ways can 6 juniors and 6 seniors form 3 disjoint teams of 4
people so that each team has 2 juniors and 2 seniors?

6 LX=ZFAEA6LANFAZERINELRERNLANG, HANAL
MOB2EXZFAR2LERXNEFELE, AR S IRHARAGSEF X?

(A) 720 (B) 1350 (©) 2700 (D) 3280 (E) 8100

How many ordered pairs of integers (m, n) satisfy vVn? —49 =m?
iR /N2 —49 = m 89K FEH3F (m,n) B $ VAR

(A) 1 (B) 2 Q) 3
(D) 4 (E) infinitely many | £% %A

Consider the following operation. Given a positive integer n, if n is a mul-
tiple of 3, then you replace n by 5. If n is not a multiple of 3, then you
replace n by n + 10. Then continue this process. For example, beginning
with n = 4, this procedure gives4 — 14 -+ 24 -8 - 18 - 6 - 2 —
12 — ---. Suppose you start with n = 100. What value results if you
perform this operation exactly 100 times?

FRATHERE. BE—AEXHEn, wEn 23094, NWikn H8H
5 wmEn AR GEHK, WNEn kA n+10. KRS Fo7HATEARE.
Blde, An =44, ISEERLEL4514524 5851856
2512 . BEMAN =100 F45, HATXARESIT 100 G K173
4 #4i?

(A) 10 (B) 20 (©) 30 (D) 40 (E) 50
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12. Zelda played the Adventures of Math game on August 1 and scored 1700
points. She continued to play daily over the next 5 days. The bar chart
below shows the daily change in her score compared to the day before.
(For example, Zelda’s score on August 2 was 1700 + 80 = 1780 points.)
What was Zelda's average score in points over the 6 days?

Daily Change in Score from August 2 to 6
+80

+60

-10
—40

-90
Aug2 Aug3 Aug4d Augd Augb

Zelda £8 A1 B HF TR B, RHOZ1700 5. AHTRHSXE
WhHERARBSER. TOYEKBETTRERALT—XGRyTL. (4
4o, Zelda £ 8 A 2 A#94R5 2 1700 + 80 = 1780 %.) FIfEiX 6 K b 4uéy
FH R RSV H?

M8A2HFISH6H A4 A &1L

+80 160

-10
—40

-90
8H2H 8H3H 8H4H 8HSH 8HGH

(A) 1700 (B) 1702 (O) 1703 (D) 1713 (E) 1715
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Two transformations are said to commute if applying the first followed by
the second gives the same result as applying the second followed by the
first. Consider these four transformations of the coordinate plane:

e a translation 2 units to the right,
e a 90°-rotation counterclockwise about the origin,
e a reflection across the x-axis, and
e a dilation centered at the origin with scale factor 2.
Of the 6 pairs of distinct transformations from this list, how many com-

mute?

AR R T X, wREEAFE AR, BEAF -AXR
REHER, 5AERAEAER, AEAF - AERFHNGERMAR. &
BAT AR AATR:

o G542 A4,

o SLJR b.1% Bt4t Ak sk 90°,

o XF x #& KM,

o IR EAP, BB FH2HHK.
BAF|APHEERARRH TR TRAAR6 2. FIAPH S IAFATIHR
9?2
(A) 1 (B) 2 © 3 (D) 4 (E) 5

Let M be the greatest integer such that both M + 1213 and M + 3773 are
perfect squares. What is the units digit of M ?

BTEMAEBFIMF1213F M+ 3773 HAXLSFFHOBRXEH. AIMH
ML FAIL?

(A) 1 (B) 2 © 3 (D) 6 (E) 8
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15. One side of an equilateral triangle of height 24 lies on line £. A circle of

radius 12 is tangent to £ and is externally tangent to the triangle. The area
of the region exterior to the triangle and the circle and bounded by the
triangle, the circle, and line £ can be written as av/b — c7, where 4, b, and
¢ are positive integers and b is not divisible by the square of any prime.
Whatisa+b+c?

BAUGFLZ ARG —FBEFELL L. ¥2ANRKAL5EK L4
W, #LE=ZAH5. EZAKABGNR, dZAH, B, AL LFRA
AW R EGHRTARFH avb—cr, kda, b, c LEHKK, Bb Rk
BAETR BN FH5ESE. Fla+tb+c A3 )?

(A) 72 (B) 73 (C) 74 (D) 75 (E) 76

16. All of the rectangles in the figure below, which is drawn to scale, are similar

to the enclosing rectangle. Each number represents the area of its rectangle.
What is length AB ?

BEEUH LM G TR, AAELRE EAREHM. FMEEATR
FrEsEH @R, B ABHKERS ?

18

16

36

49

32 “

A B

(A) 4+4v5 (B) 10/2 (C) 5+5v5 (D) 10v/8  (E) 20
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17. There are exactly K positive integers b with 5 < b < 2024 such that the

18.

19,

base-b integer 2024, is divisible by 16 (where 16 is in base ten). What is the
sum of the digits of K ?

#HR5<b<2024, HDbi# 42024, ek 16 (16 LA+t #l & F) ¥k
ERBDBITFA KA. FMKHBLEHEFIPRESD?

(A) 16 (B) 17 (C) 18 (D) 20 (E) 21

The first three terms of a geometric sequence are the integers a, 720, and
b, where a < 720 < b. What is the sum of the digits of the least possible

value of b ?

— AN HK I AT =R a, 720, b, F#BHa<720<b. [ b &K
TRAGSIAHFZIAEE)?

(A) 9 (B) 12 (C) 16 (D) 18 (E) 21

Two teams are in a best-two-out-of-three playoff: the teams will play at
most 3 games, and the winner of the playoff is the first team to win 2 games.
The first game is played on Team A’s home field, and the remaining games
are played on Team B’s home field. Team A has a 3 chance of winning
at home, and its probability of winning when playing away from home is
p. Outcomes of the games are independent. The probability that Team A
wins the playoff is 1. Then p can be written in the form 3 (m — /n), where
m and n are positive integers. Whatism +n?

AARERITZHHRHGFER: PAKRIARS #/T3 HE, §4
BT 2 RO AERRE. $ A A AW 24T, MALEE
BR# LHitiT. ARAZHKMGBMEL ], AFEBHRBGBELp. &
MR ERMAMEIRIN. ARRBEERGBMERL . Shp TR
RrAsm—yn)BX, APmfon RELEK. Fm+nk$?

(A) 10 (B) 11 ©) 12 (D) 13 (E) 14
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20. Let S be a subset of {1,2,3,...,2024} such that the following two condi-

tions hold:
e If x and y are distinct elements of S, then |x —y| > 2.
e If x and y are distinct odd elements of S, then |x — y| > 6.

What is the maximum possible number of elements in S ?

#S2{1,2,3,...,2024} 4 F &, HRATHIEH:
eXxFfy RS PHRRALE, B |x—y|>2.
e Xxfy RS PHHLRRFHAE, M |x—y|l >6.
MSTRETHRAS IALE?
(A) 436 (B) 506 (©) 608 (D) 654 (E) 675

21. The numbers, in order, of each row and the numbers, in order, of each

column of a5 x 5 array of integers form an arithmetic progression of length
5. The numbers in positions (5,5), (2,4), (4,3), and (3,1) are 0, 48, 16, and
12, respectively. What number is in position (1,2) ?

E5x5 @ ¥MEBAY, BHOKELAAMA LR —AERNGFEHR
5), 456 H A LA NABA—AEROFERT]. Sl (55),
(2,4), (4,3), (3,1) e HHFIRO0, 48, 16, 12. FMEE (1,2) Ao H2
342

. 43
12 .
i w M g
o sl

(A) 19 (B) 24 © 29 (D) 34 (E) 39
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22. Integers a, b, and c satisfy ab + ¢ = 100, bc + a = 87, and ca + b = 60. What 24. A bee is moving in three-dimensional space. A fair six-sided die with faces
isab+bc+ca? labeled A*, A=, BY, B, C*, and C~ is rolled. Suppose the bee occupies
%Mo b, cHEab+c=100, bot+a=87, catb=60. Flab+bc+ca the point (4,b,c). If the die shows A", then the bee moves to the point
255> (a+1,b,c), and if the die shows A, then the bee moves to the point (a —
1,b,c). Analogous moves are made with the other four outcomes. Suppose

(A) 212 (B) 247 (C) 258 (D) 276 (E) 284 the bee starts at the point (0,0,0) and the die is rolled four times. What is

the probability that the bee traverses four distinct edges of some unit cube?

23. Let K be the kite formed by joining two right triangles with legs 1 and CREMAEZRT A E B, A H AT SRR A

v/3 along a common r%ﬁoﬁm:.:mm. Eight nov.mmm of K are used to form the A-. B*, B-, C*, C~. RREMET S (a,bc), W RARFEF AT, &
polygon shown below. What is the area of triangle AABC? MBHEHE (a+1,bc); WREF A, ®BHHE (a—1b,0). 1
RKEAGBALAZ AN SALAAHLERARNEY, ARANALAZA v A b AL A R F XA 3h . R E MM E (0,0,0) i, MFHRBMD
HBOEADKESR A 14 V3. ASAK TRARL TEHMATHSAK. K. MESBFELIEIALEIFROOERRRGMERLS V?
AN . 1 7 1 5 2
K=A#H AABC & @R (A) 5 (B) 5 © g (D) 18 (E) 5
c 25. The figure below shows a dotted grid 8 cells wide and 3 cells tall consisting
of 1” x 1” squares. Carl places 1-inch toothpicks along some of the sides
V3 of the squares to create a closed loop that does not intersect itself. The
numbers in the cells indicate the number of sides of that square that are to
A \ B be covered by toothpicks, and any number of toothpicks are allowed if no
K A \ |\/ number is written. In how many ways can Carl place the toothpicks?
TEHEFRTH1 XS x1RTHHEERY, ERBAFH, HAIAF
@A) 243V3 ® W3 (© 10834 g E) 5v3 BB HAMS. Carl B4 —LFHOARERA 1 RTHTE, ABA
‘ ¢ S LY TR PSS St T S FURTES'S
stFRA KT, ARTERENANAKRRARS. B Carl 7 3 U #
RS E T &6 7 k?

...........................................................
..........................................................

..........................................................

(A) 130 (B) 144 (©) 146 (D) 162 (E) 196
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