2024 MAA AMC 10A

Problem 1
What is the value of 9901 -101 —99-10101?
9901 - 101 = 99 - 10101 ¥ =& % 'V?

(A) 2 (B) 20 (C) 200 (D) 202 (E) 2020

Problem 2

A model used to estimate the time it will take to hike to the top of the mountain
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 estimates it will take
to hike to the top if the trail is 4.2 miles long and ascends 4000 feet?

A TAEHEE A LR ZEBERPTE R AR A FTAT =al+bG, EFa F=b 2
wH, T RASAP A At et L RRAEEL AR5 N2 KRE, G2
F RABAL T BREmE, ZBREER, TAH—FK 15 EZHEKRI 800
FREGNRE R 69 AP A, EH—FK 12 XL HFKIZI 1100 3£ K492
LR EE 9 AP R BB IZHER, BA—FK42 FEZ BERKRIT 4000 3
REGNEERS V544 R ET?

(A) 240 (B) 246 (C) 252 (D) 258 (E) 264

Problem 3

What is the sum of the digits of the smallest prime that can be written as a sum
of 5 distinct primes?

KA 5 Ak BT B R Fer 6 SR BB B F Fe?

(A)5 (B) 7 )8 (D) 10 (E) 13



Problem 4

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 B s FARALE A Fo, XEHRLEHFR— L EFAF . 95 H XA Ffe

KRS ERS VA

(A) 20 (B) 21 (C) 22 (D) 23 (E) 24

Problem 5
What is the least value of n such that n! is a multiple of 2024?
RN S D, MAFn! & 2024 694542

(A) 11 (B) 21 ()22 (D) 23 (E) 253

Problem 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
swapsis ABC —» BAC —» BCA - CBA.)

¥ 54 $ ABCDEF ) FEDCBA, RV &% %V RAMARFHGZH?  (Blde, ¥
ABCE RCBAE %3 R X #e; — ANXAE 69 X #: /55 #BC - BAC - BCA - CBA.)

(A) 6 (B) 10 012 (D) 15 (E) 24

Problem 7

The product of three integers is 60. What is the least possible positive sum of
the three integers?

EANEHERBRE 0o o REMIFo R ELR, RAZXMNEHFANTRAS I?

~

(A) 2 (B) 3 A5 (D)6 (E) 13



Problem 8

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, Datia £—K3 % L) T4. ZH—, Amy, Bomani,
Charlie Ak 1:00 PM 745 TAF, HeA14 3 24P 3T E A @ R A2 4 4, 3
N3 EZJE M AR, Daria e N T TAE, WA 4 H4bae3tE 5 N E . 4
fi1—A2 4L 2:45PM B Z AR T 450 /N6 £ 69313 . 9] Daria 247 B e A TAE 492

(A)1:25PM  (B)1:35PM  (C)1:45PM (D) 1:55PM  (E) 2:05 PM

Problem 9

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 BIKRFBFAFCLGFBRFAEAZHURINEREEN 4 AW, HANEL
ML 2 GAKRFBRF AR 2 LHFBF A, FMEF S VFARE 58 F X?

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

Problem 10

Consider the following operation. Given a positive integer n, if n is a multiple

of 3, then you replace n by g . If n is not a multiple of 3, then you

replace nby n + 10. For example, beginning with n = 4, this procedure gives
4->14->24->8->18—->6—>2 - 12 > ---. Suppose you start with n = 100.

What value results if you perform this operation exactly 100 times?

FRATOHA. SR —NEEHN, R 3648, 0 gm;@@]g; o
nARAE 3 454, MHEnEAn+10. #lde, Mn =474, I EEHLE
4-514-524-58-518->6->2->12 > ---. fRi&Mn = 1009745, PATXAEE
VEHeHF 100 R g B4 2 H 4 £ 82



(A) 10 (B) 20 (C) 30 (D) 40 (E) 50

Problem 11
How many ordered pairs of integers (m,n) satisfy vn? —49 = m?
it RNN? — 49 = magh p EH T (mn) A 5 S A

(A)1 (B2 (O3 (D)4  (E)infinitelymany | £% %4

Problem 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 1,700 + 80 = 1,780 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 Augd Augd Augb

Zelda £ 8 A 1 B3t “HKFFE” #H%k, BHy£1700 4. AHET RO S5 REZH
BEARELEIR. TEHOAKE LT TRAEAALIT—EGRY T, (4,
Zelda £ 8 A 2 B 6947492 1700+80=1780 4~.) FAiX 6 X P4ty F344H 2 %

Yo



MBS H2H B8 A6 H 8 H 2k
+80

+60

~10 L |

—40

—90
8AZH B8HIH BH4H S8HASH S8HGH

(A) 1700 (B) 1702 (O) 1703 (D) 1713 (E) 1715

Problem 13

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:

* a translation 2 units to the right,

* a 90°-rotation counterclockwise about the origin,
« a reflection across the x-axis, and

+ a dilation centered at the origin with scale factor 2

Of the 6 pairs of distinct transformations from this list, how many commute?

AN TR R TR , W RARRE AL, BEAS ATHAF
AR, GRBAH ALR, BEAZ - ATRFIGERMAR . /AT
AAT T 8 w9 AN T B

© wEFA 2 AR,

o )R & 18 B4 e 4 900,

* X T x 89 1T,

* R EAFS, WBIRFA 28K,

EAF| A FEEFERNRE G TIT AR 6 . FIEFAH S V32T Lk ed?

(A1 (B) 2 3 (D)4 (E) 5



Problem 14

One side of an equilateral triangle of height 24 lies on line £ . A circle of
radius 12 is tangent to line £ 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 aVb — ¢t , where a, b, and c are
positive integers and b is not divisible by the square of any prime. Whatis a +
b+c?

PAANFA=Z AR —FRAETALL L. FRA 28R 5 A%EW, 5
HEZ s, EZABARGshER, WA, B, LAEEHTE RS KB
@RTUATAND —cr, L¥a, b, cREHKH, BbIAEBASTR I T 7
iy, Fla+b+cR SV

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

Problem 15

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

BM RAZAFM + 1213 FaM + 377348 2 2 A-F 7 £ R KR FIM M F

& JU?

(A1 (B) 2 3 (D)6 (E) 8

Problem 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 the rectangle.
What is length AB?

BB ARG TR T, A 4B AR G /N0 K4EH ADL. AR = L PT e 4E
WEgmAn. B AB 9K E 2 % b



16 18

36

49
32

A B

(A) 4+ 45 (B) 10v2 (C) 5+5v5 (D) 10V8 (E) 20

Problem 17

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 g 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
% . Then p can be written in the form % (m —+/n) , where m and n are positive

integers. Whatis m + n?

BAREFT=Z MR G EER: AR R ZH#TIHE, dLEMT2

PR IBRRE . B — e A RO 25847, MR IEE B R LY

HAT. AEZHRBOBER D ERMRMGBE R, B3R 5 RA
1

RAEREN. A KRAEEROBER 2. ShpT kT A, (m—Vn) %

2
X, EPmfenZEEHK. Fim+nt % V2

(A) 10 (B) 11 (012 (D) 13 (E) 14

Problem 18

There are exactly K positive integers b with 5 < b < 2024 such that the
base-b integer 2024, is divisible by 16(where 16 is in base ten). What is the


https://artofproblemsolving.com/wiki/index.php/File:Screenshot_2024-11-08_2.08.49_PM.png

sum of the digits of K?

A5 < b <2024, Hb#tH4£2024, /4K 16 (16 Z AT 34 A7) HrhayE &
HbWIFHKA . MK ZAZHKFZ AR % V2

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

Problem 19

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?

— NFRRE I AT A Ha, 720, b, FHa <720 < b, Fb& Rk T REAL
ALK FZAE S 7

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

Problem 20

Let S be a subset of {1,2,3,--,2024} such that the following two conditions
hold:

« If x and y are distinct elements of S, then |x —y| > 2.

« 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} 89 F o5&, H AT AAFAF:

© BExFayRSF U AR LE, Wlx—y|>2.

o BExFey ST AR FHRAE, Mx—yl>6
FISY &% THA Z I ALE?

(A) 436 (B) 506 (C) 608 (D) 654 (E) 675

Problem 21

The numbers, in order, of each row and the numbers, in order, of each column



of a 5 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)?

5 X S0 R B A, AT B LA R AR — AR5 285, £75)
89 Kb IR R — N BR G F EZHF| Sl EGS), 24, (.3),
G H]2 0, 48, 16, 12, PB4 2T % 1?2
: 48
12 .
16

0

(A) 19 (B) 24 (C) 29 (D) 34 (E) 39

Problem 22

Let K be the kite formed by joining two right triangles with legs 1 and
V3 along a common hypotenuse. Eight copies of C are used to form the

polygon shown below. What is the area of triangle A ABC?
BRERGANLAZALSENLEHLERRRGFY, EHANLAZAH Y

AAAKESANH1FV3. ASAK AR TR T 50K, £ZAW A
ABC #1d #2

10483
3

(A) 2 +3V3 (B) 23 (©) (D)S  (E) 5V3

Problem 23

Integers a, b, and c satisfy ab+c¢ =100, bc+a =87, and ca+b = 60.



Whatis ab + bc + ca?

#fa, b, ci#%fab+c=100, bc+a=87, ca+b=60. Flab+ bc+ca %

P2

(A) 212 (B) 247 (C) 258 (D) 276 (E) 284

Problem 24

A bee is moving in three-dimensional space. A fair six-sided die with faces
labeled A*,A7,B*,B~,C*, and C~ is rolled. Suppose the bee occupies the
point (a,b,c) .If the die shows A", then the bee moves to the point
(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 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?

—REFLEZHZRATHF. —AHQHSBRT G END L AAFLAHAT,
A=, B, B~, C*, C™. B#&E%EFL(abc)., wRBRFIEFAY, FHt
%55 E(a+1,b,c); WwRIEFA, #AFH E(a—1,bc). LRwfFiLd
ARG 77 XA H . B E %N E(0,0,0) 44, B FAZHm L. FE LSBT
XN T TR FRR AR ER S V?

W= ®I ©; O= ®:

Problem 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 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 be covered by
toothpicks, and any number of toothpicks are allowed if no number is written.

In how many ways can Carl place the toothpicks?

TEHZTFTH1ETXTETHFTHEARY, TRESATHK, HA3IANAFTHNE
LBMAE. Carl BB/ — LA DRERA 1 ETHTE, ABR—IPFAMERL
49 ) B3 25 . Tr A& P 89 R TR T AR AUT 4R B0 AN RG 3T TR B0y T A
EAWT 5B 2090 ANREA RAF . B Carl H % U FF R F) 690 & F %69 7 %2



......................................................................................
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(A) 130 (B) 144 (O) 146 (D) 162 (E) 196

2024 AMC 10A Answer Key

AMB | 1|2 |3 4 5 6 7 8 9 10

%£%|/A |B (B |B |D |D |B |A |B |C

ME |14 |15 |16 |17 |18 |19 |20 |21 |22 |23

1275 W AR AR AT




