2024 MAA AMC 10B

Problem 1

In a long line of people arranged left to right, the 1013th person from the left
is also the 1010th person from the right. How many people are in the line?

—BEANE B B R — AR AR, KA BBALEF 1013 AA, LRKE D
AL F 1010 AMAL FIIARIEF A 2 A2

(A) 2021 (B) 2022 (C) 2023 (D) 2024 (E) 2025

Problem 2
Whatis 10! —7!-6! ?
B 10! —=7!-6!% % )2

(A) -120 (B)O0 (C) 120 (D) 600 (E) 720

Problem 3
For how many integer values of xis [2x| < 7m?
i | 2x| < T BHAEXH B VA2

(A) 16 (B) 17 ()19 (D) 20 (E) 21

Problem 4

Balls numbered 1,2,3,::- are deposited in5bins, labeled A,B,C,D, and
E using the following procedure. Ball 1is deposited in bin A, and
balls 2 and 3 are deposited in bin B. The next 3 balls are deposited in bin C,
the next 4 in bin D, and so on, cycling back to bin A after balls are deposited in
bin E. (For example, balls numbered 22,23,---,28 are deposited in bin B at
step 7 of this process.) In which bin is ball 2024 deposited?

HEAL, 2,3, . WIEREBATHRETRABLS M RIFILA A, B, C, D,
E®HETY. 1 THRAREMT AT, 25803 SHRARAMTB Y. HTH



B INRERER T CF, BTRGIARARERT D ¥, RILEHE, RE
HEMTEYE, BRFDINAT A (Bldo, %5422, 23, .., 28 69k
VW% T BRI F B F.) 8 2024 5 AGARAIRAE F P2

(A) A (B) B (G (D) D (E) E

Problem 5

In the following expression, Melanie changed some of the plus signs to minus

signs:
1+3+5+7+--+97+99

When the new expression was evaluated, it was negative. What is the least

number of plus signs that Melanie could have changed to minus signs?
J2 T 89 kA X P, Melanie J§— 2 hn 5 5 A M5 :
14345474 +97+99

L AFHTEY R XRALRT, 252 A 4. F] Melanie &R TR £ 0 ANdn 5 20 A IR,

57?

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

Problem 6

A rectangle has integer side lengths and an area of 2024. What is the least

possible perimeter of the rectangle?
—ANET YR R, EAGE 2024, FIEAEH 9B KR TREA S 00

(A) 160 (B) 180 (O) 222 (D) 228 (E) 390

Problem 7
What is the remainder when 7202% + 72025 4 72026 i divided by 19?
I“;] 72024 + 72025 + 72026E%VX 19 é/j éi‘%i%% 9‘?

(A0 (B)1 Q7 (D) 11 (E) 18



Problem 8

Let N be the product of all the positive integer divisors of 42. What is the
units digit of N?

BN A 42 P B R R A RAR. AN Mo FAS D2

(A0 (B) 2 O 4 (D)6 (E) 8

Problem 9

Real numbers a, b, and ¢ have arithmetic mean 0. The arithmetic mean of

a?,b?, and c?is 10. What is the arithmetic mean of ab, ac, and bc?
S#a, b, cB§FERFHMEH 0. a®, ,b*, O EARKFHMEA 10. Fab, ac,
betg FERFHERS V2

10 10 10
@5  ®-7 ©O-3T O (® 3

Problem 10

Quadrilateral ABCD is a parallelogram, and E is the midpoint of the side
AD . Let F be the intersection of lines EB and AC. What is the ratio of the
area of quadrilateral CDEF to the area of A CFB?

WA ABCD X FAT AT, EXHAADE & 5. &FRALK EBFACH LS. 7]
w2 # CDEF @R 5A CFBa @ARL L 2L % )2

(A)5:4 B)4:3 0©3:2 (D)5:3 (B)2:1

Problem 11

In the figure below WXYZ is a rectangle with WX = 4 and WZ = 8. Point
M lies on XY ,point Alieson YZ ,and 2WMA is a right angle. The areas of A
WXM and A WAZ are equal. What is the area of A WMA?

HAEHBWXYZP, WX =4HWZ =8. SMAXY L, SAEYZY, H/WMA#
HA. ZABAWXME5AWAZG @AAmE. FMAWMAY@RZE S 1?2



X Y3 Y

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

Problem 12

A group of 100 students from different countries meet at a mathematics
competition. Each student speaks the same number of languages, and, for every
pair of students A and B, student A speaks some language that student B does
not speak, and student B speaks some language that student A does not speak.

What is the least possible total number of languages spoken by all the students?

A—HFERF, RARFAEARM 100 4540 E. FLFALHMRHK TN
ES, A TFHERLFAEAFB, A 2REMNB R&LNES, B Lo3LEH
ATRLHHIES. FAFAEASHNEFFEZHERR I TRES I?

(A)9 (B) 10 012 (D) 51 (E) 100

Problem 13

Positive integers x and y satisfy the equation Vx +,/y = V1183 . What is the

minimum possible value of x +7y ?
E R HxFayih R FAVx + [y = V1183 , Kx +y 69 %/ T AL IR{A?

(A) 585 (B) 595 (©) 623 (D) 700 (E) 791

Problem 14

A dartboard is the region B in the coordinate plane consisting of points
(x,y) such that |x|+|y| <8 . A target T is the region where (x*+ y? —
25)% < 49 . A dart is thrown and lands at a random point in B. The probability

that the dart lands in T can be expressed as %-n ,where m and n are

relatively prime positive integers. What is m + n?



AT L, HL|Ix|+ |y <88 &5y AR EAERBB. §(x?+y%—
25)2 <49 R x BAFR BT . ARG ZABRENE L. XA
TASBETARF AT 1, hhmbnt Lf 69 EHH. Fim+nt$ b2

(A) 39 (B) 71 Q73 (D) 75 (E) 135

Problem 15

A list of 9 real numbers consists of 1,2.2,3.2,5.2,6.2, and 7, as well as x, y,
and z with x <y < z. The range of the list is 7, and the mean and the
median are both positive integers. How many ordered triples (x,y,z) are
possible?

O NERARGBIEF AL, 22, 32, 52, 62, 7, UR#HEExX<y<z
MEkx, y, z. SRBIEFI R EIEA T, BFHE A PR A EEL. FA
F=amx,y, 2)k % VAT Re?

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

Problem 16

Jerry likes to play with numbers. One day, he wrote all the integers
from 1 to 2024 on the whiteboard. Then he repeatedly chose four numbers on
the whiteboard, erased them, and replaced them by either their sum or their
product. (For example, Jerry's first step might have been to erase 1, 2, 3, and 5,
and then write either 11, their sum, or 30, their product, on the whiteboard.)
After repeatedly performing this operation, Jerry noticed that all the remaining
numbers on the whiteboard were odd. What is the maximum possible number

of integers on the whiteboard at that time?

Jerry ERHMIBH. A—KR, EGK ES T TAM1 3] 2024 697 H 4. RE
R B A PAT AT Bk dFaR Edgw AN gL, BEe, 5+ el e f KR gk
(Bldw, Jerry £ —FTHeIEE 1, 2, 3, 5, KEE T EAGH 11 X 30). &
% RBAE, Jerry ZILEG MR LR 409 BT A BARR 4. FISLit @t LR S TARA
%y EH

(A) 1010 (B) 1011 (C) 1012 (D) 1013 (E) 1014



Problem 17

In a race among 5 snails, there is at most one tie, but that tie can involve any
number of snails. For example, the result of the race might be that Dazzler is
first; Abby, Cyrus, and Elroy are tied for second; and Bruna is fifth. How

many different results of the race are possible?

E—35 RBMFHRLEY, RERABIA—KIHFIN LK, BXANFIE KT A
WRAEZ K E . Plde, LIREE R T AL & Dazzler % —; Abby, Cyrus,
Elroy %)% —; Bruna % &. FIA % V4F R E 6 7T ft b R 45 2

(A) 180 (B) 361 (O) 420 (D) 431 (E) 720

Problem 18

How many different remainders can result when the 100th power of an integer
is divided by 125?

L — AN H 100 R H PR A 125 B, TTIAFRE] 3 Vb R R 69 A 42

A1 (B) 2 (©)5 (D) 25 (E) 125

Problem 19

In the following table, each question mark is to be replaced by "Possible" or
"Not Possible" to indicate whether a nonvertical line with the given slope can
contain the given number of lattice points (points both of whose coordinates
are integers). How many of the 12 entries will be "Possible"?



exactly | exactly | more than
Zero s two two
Zero
slope ? ? ? ?
NONZero
rational ? ? 7 ?
slope * * * *
irrational < ? ? ?
slope . . . .
BETEY, BARTEERGHRA TR R TTHR” , ATLAS &4+$

é‘]ﬂl’»”-"ﬁé‘]ﬁ%mf"’]—ﬁ% IR AR (W%%iﬁ%?ﬁ%*ﬁ;éﬁé)
2P H S VRN “TH ?

9

24 iy 1 b £ T
A R HA
AR ? ? ? ?
[
1 ¥ ? ? ? ?
#h
KR ? ? ? ?
IR . . . .

(A) 4 (B) 5 Qo6 (D)7 (E) 9

Problem 20

Three different pairs of shoes are placed in a row so that no left shoe is next to

a right shoe from a different pair. In how many ways can these six shoes be
lined up?

EZRAEHETFHER—F], BRERF AL GET IR LR F ALy
B 3ETARAL . PN REBEA S SAHES 7 X2



(A) 60 (B) 72 (C) 90 (D) 108 (E) 120

Problem 21

Two straight pipes (circular cylinders), with radii 1 and i, lie parallel and in

contact on a flat floor. The figure below shows a head-on view. What is the sum
of the possible radii of a third parallel pipe lying on the same floor and in
contact with both?

@ﬁ#ﬁ%mﬁ1ﬁu§%ﬁﬁ%ﬁ%%ﬁ%ﬁﬁﬁ%ﬁ%%@i%ﬁi%
fii. TARFHRENR. HEMRAEFFAAEARN - @ L, FLEXRRL
EHER, FMETRGFRLILS D?

@w; ®»1 O3 O3 ®F

Problem 22

A group of 16 people will be partitioned into 4 indistinguishable 4-person
committees. Each committee will have one chairperson and one secretary. The
number of different ways to make these assignments can be written as 3"M,

where r and M are positive integers and M is not divisible by 3. What is r?

A —E 16 ABEHES R A NMNTRRERNGERE, BANEREHE 4 A. 4K
RaWh — AL ERAe—IihH. PrA TR 5By EGERTRER3IM, L+
rheM 2 E Y, BAMRAeHk 3 k. Fri % e

(A) 5 (B) 6 Q7 (D) 8 (E)9



Problem 23

The Fibonacci numbers are deﬁned by FF=1F,=1, and F, =F,_; +
', for n>3.Whatis F—+ t - 222

2 10
Fibonacci # 5| R X AF, =1, F, =1, AxfFn=3, F,=Fq + F_;. l“;]%-l_
1
B By .. B0 94,0
F2+F3+ +F10 XU

(A) 318 (B) 319 (©) 320 (D) 321 (E) 322

Problem 24

Let

How many of the values P(2022), P(2023), P(2024), and P(2025) are
integers?

x

P(m) =2+ + "+
M 72 P(2022), P(2023), P(2024), P(2025)iX sff | A JUAN R HE 502

(A)O (B)1 2 (D)3 (E) 4

Problem 25

Each of 27 bricks (right rectangular prisms) has dimensions a Xb Xc,
where a, b, and c are pairwise relatively prime positive integers. These bricks
are arranged to form a 3 X 3 X 3 block, as shown on the left below. A 28th
brick with the same dimensions is introduced, and these bricks are
reconfigured intoa 2 X 2 X 7 block, shown on the right. The new block is 1 unit

taller, 1 unit wider, and 1 unit deeper than the old one. Whatis a + b + ¢?

F 2T KR FHF RS, LRI AHaxbxc, L¥a, b, cXAHAH LTI IE
X o A TR T, XrER3 X 3 X 3694 XEM R ZIKE R . AR o
AR Ry 28 Sk, Rt TEM T, FHA#RERZX2XTHH XE
B RATE TR . A ZARBY LR R & 1AL, AR, R
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(A) 88 (B) 89 (O 90 (D) 91 (E) 92
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