2025 MAA AMC 10B

Problem 1

The instructions on a 350-gram bag of coffee beans say that proper brewing of
a large mug of pour-over coffee requires 20 grams of coffee beans. What is the
greatest number of properly brewed large mugs of coffee that can be made from

the coffee beans in that bag?

—RFTEH 350 LegowrE 2 894E AGLA LB E, i — KARF el E £ 20 %
vk . FRBARE, ARX Bk 2 R T RAF RS VAR K AR E?

(A) 16 (B) 17 (C) 18 (D) 19 (E) 20

Problem 2

Jerry wrote down the ones digit of each of the first 2025 positive squares:

1,4,9,6,5,6, ... . What is the sum of all the numbers Jerry wrote down?

Jerry B F T 77 2025 ANE B EFF9AMEHF: 1, 4, 9,6, 5, 6, ... 1] Jerry B
T A PR KA E T S I

(A) 9025 (B) 9070 (C) 9090 (D) 9115 (E) 9160

Problem 3

A Pascal-like triangle has 10 as the top row and 10 followed by 1 as the second
row. In each subsequent row the first number is 10, the last number is 1, and,
as in the standard Pascal's Triangle, each other number in the row is the sum of
the two numbers directly above it. The first four rows are shown below. What

is the sum of the digits of the sum of the numbers in the 11th row?

HE—NZAHEKEY, E—47H10, F=47AH 104 1. ZEWHE—IT, F—/
HAN0, RE—AHAL, B FARENHEZ AL, T 6L EA 2R
LA A, TART TR A AT FIRE AT A S S A, P
BAE A BT Z AR S 2



10
10 1
10 11 1
10 21 12 1

(A) 11 (B) 13 (C) 14 (D) 16 (E) 17

Problem 4

The value of the two-digit number a b in base seven equals the value of the

two-digit number b a in base nine. What is a + b?
L H B BALE ab MAF T ARH ORI ba®ifd. Bl a+b £ZD?

(A) 7 (B) 9 (C) 10 (D) 11 (E) 14

Problem 5

In AABC, AB =10, AC =18, and 4B = 130°.Let O be the center of the
circle containing A, B , and C . What is the degree measure of 2CA0?

% AABC ¥, AB=10, AC=18, A +B=130°. #% 0 #%it A, B, C#
BegA . F LCAOW EHR % V?

(A) 20 (B) 30 (C) 40 (D) 50 (E) 60

Problem 6

The line y = § x + 1 divides the square region defined by 0 <x <2and 0 <

y < 2 into an upper and lower region. The line x = a divides the lower region
into two regions of equal area. Then a can be written as Vs—t,

where s and t are positive integers. What is s + t?

B y=;x+1ded 0<Sx<2 A 0<y<2 RAKEFHEHRHIH A LS
KA T HAER. A& x=a FTHZEBRSRAANGRBFGRIR. T a 7T
RER s—t B X, P s fot RELEHK. B s+t 25 0?

(A) 18 (B) 19 (C) 20 (D) 21 (E) 22



Problem 7

Frances stands 15 meters directly south of a locked gate in a fence that runs
east-west. Immediately behind the fence is a box of chocolates,
located x meters east of the locked gate. An unlocked gate lies 9 meters east of
the box, and another unlocked gate lies 8 meters west of the locked gate.
Frances can reach the box by walking toward an unlocked gate, passing
through it, and walking toward the box. It happens that the total distance
Frances would travel is the same via either unlocked gate. What is the value

of x?

—iE ARG A G AL B — B _E4{69 17, Frances 3578 E41691TEEd 7 15 k4. &
EF 40T AR x ki, SWEMEG SRR —&7T 5. EFELNEUR
9 KK — BRI, B LA 61T 8 KALEA % — B %4491, Frances
T —BEANIT, F3E, REFBAGIT LA &, Hbad ST — 588
MNMARS LA ENERARTMEIL. B x 9EZLS J?

2 3 4 5 6
(A) 3 (B) 3> (C) 3 (D) 3= (E) 3

Problem 8

Emmy says to Max, "l ordered 36 math club sweatshirts today." Max asks,
"How much did each shirt cost?" Emmy responds, "I'll give you a hint. The total

Max says, "That was a good price." What is A + B?

Emmy % Max #f: “&AKITT 36 H#F 49534 .7 Max 9 “FFHiEHY
% 04?7 Emmy B&HL: ‘KRR —ANET. SR A2 SABB.BA, L+ A

o B RHFH A#0. 7 HMT—TkE, Max 9t "EANEERE. 7 F
A+B #1827

(A) 7 (B) 8 (C) 11 (D) 14 (E) 15

Problem 9

How many ordered triples of integers (x,y,z) satisfy the following system of

inequalities?

AT RFRA = UK KL (x,y,2) A% VA



—Xx—y—z< -2
—x+y+z<2
x—y+z<?2
x+y—z<2

(A) 4 (B) 8 (C) 11 (D) 15 (E) 17

Problem 10

Let f(n)=n3—-5n?>+2n+8 and g(n) =n3—6n%+5n+ 12 .What is the

sum of all integers n such that % is an integer?

x f(n)=n3—5n2+2n+8, Hx g(n):n3_6n2+5n+12_ 1% 42 f(n) %

T gm
H AR AR g Fa R 5 D

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

Problem 11

On Monday, 6 students went to the tutoring center at the same time, and each
one was randomly assigned to one of the 6 tutors on duty. On Tuesday, the
same 6 students showed up, the same 6 tutors were on duty, and the students
were again randomly assigned to the tutors. What is the probability that
exactly 2 students met with the same tutor both Monday and Tuesday?

B —, A6 LF AR S TS, 8% AR BN 6 LH S
B P, BH D, X6 BFAEXET, ABEMERIXC L FLIF, FA
B RS B 2o S M S0 . VAF A 2 %% 2 e 2 3 — Ao 2 3 =38 5] 48
F) 6 45 50T 49 R R 5 0

(A) = (B = (O (D) 3 (E) 2

Problem 12

The figure below shows an equilateral triangle, a rhombus with a 60° angle,
and a regular hexagon, each of them containing some mutually tangent

congruent disks. Let T, R, and H, respectively, denote the ratio in each case of



the total area of the disks to the area of the enclosing polygon. Which of the

following is true?

TARFTTERA=ZAF, H—/NAZ60 ¥WEH, URESAKH, ATEHENMEH
aob—kmascERE. £ T, R, H 92N EATEFFEATEHEL
MG IME S AW @RI, B LT ARAN R 2 E 69 ?

(A) T=H=R (B) H<R=T (C) H=R<T (D) H<R<T (E) H<T <R

Problem 13

The altitude to the hypotenuse of a 30 — 60 — 90 °right triangle is divided into
two segments of lengths x < y by the median to the shortest side of the triangle.
What is the ratio ——?

x+y

f—A30-60-90° MEA=ARTY, HA L SEZ=AVREALALE
W R LB, RESHH x<y. FRML - A5 D7

w: ®m2 (©°: (D) = (E) 22

Problem 14

Nine athletes, no two of whom are the same height, try out for the basketball
team. One at a time, they draw a wristband at random, without replacement,
from a bag containing 3 blue bands, 3 red bands, and 3 green bands. They are
divided into a blue group, a red group, and a green group. The tallest member
of each group is named the group captain. What is the probability that the
group captains are the three tallest athletes?

NG T & & TR B H R Hh EHRGEIK. RAVRKKEA 3 FHEERS, 3
Faotpia, 3 FEERFTHRT FENBR—FpG, LMBE KA. M5



A B2 o i AR G R IETR, Z0TA, 4RkTA. AT 3 &S 09 R R A A TA
K. FZL2RKR=ZLRGWEHRGMERLS J?

(A) (B (O = (D) 3 (E) =

Problem 15

The sum

Zk3+6k2+8k

can be expressed as %, where a and b are relatively prime positive integers.
Whatis a + b?
(LEN

1
k3 + 6k?% + 8k
k=1

Wt AR TAEATH =, P a o b REAFGEEK. ¥ a+b %2

(A) 89 (B) 97 (C) 102 (D) 107 (E) 129

Problem 16

A circle has been divided into 6 sectors of different sizes. Then 2 of the sectors
are painted red, 2 painted green, and 2 painted blue so that no two neighboring

sectors are painted the same color. One such coloring is shown below.




How many different colorings are possible?
—ANEBERT 6 NKDREAG BT . REHET 2 AR RARLE, 2 NRR

BE, 2ANRARBE, BAEETR ML BV REHRTR. TRETT —FX
e EE T X

R A % IR RR 8 & E T X2

(A) 12 (B) 16 (C) 18 (D) 24 (E) 28

Problem 17

Consider a decreasing sequence of n positive integers x; > x, > -+ > x,, that

satisfies the following conditions:

* The average of the first 3 terms in the sequence is 2025.

* Forall 4 <k <n, the average of the first k termsis 1 less than the average
of the first k — 1 terms.

What is the greatest possible value of n?

R HIRET 3 M Ag-F 42 2025.
o FTFHA 4<k<n, i k ROFHELFT k—1 HegFHE 1.

B on o #RKTRIARS V?

(A) 1013 (B) 1014 (C) 1016 (D) 2016 (E) 2025



Problem 18
What is the ones digit of the sum
Vi) + [VZ| + [V3] + - + [V2025)2
(Recall that |x] represents the greatest integer less than or equal to x.)
TaF XA MIEF RS I?
Vi|+ V2] + V3] + -+ [VZ0Z5
(2F: |x|] AFDTRFFT x R KEH)

(A) 1 (B) 2 (C) 3 (D) 5 (E) 8

Problem 19

A container has a 1 X 1 square bottom, a 3 X 3 open square top, and four
congruent trapezoidal sides, as shown. Starting when the container is empty, a
hose that runs water at a constant rate takes 35 minutes to fill the container up

to the midline of the trapezoids. How many more minutes will it take to fill the
remainder of the container?

BT, BEGKIFAL 11X HEFTH, WAL 3X3 OFREHFH, TH
WAEFHBM & . T ARE AT, A—RKERERRZEGREE FIEK,
HE 35 pAP TR RKEHEBBMEFENSE. PNEEES Vo4t ibs
BRI H?

(A) 79 (B) 85 (C) 90 (D) 95 (E) 105

Problem 20

Four congruent semicircles are inscribed in a square of side length 1 so that

their diameters are on the sides of the square, one endpoint of each diameter is



at a vertex of the square, and adjacent semicircles are tangent to each other. A
small circle centered at the center of the square is tangent to each of the four
semicircles, as shown below. The diameter of the small circle can be written
as (Va+b)(Vc+d), where a, b, ¢, and d are integers. What is a + b + c +
d?

WANAEFHFANETARKALVYGEFTH T, ENYAREESH A L, AR
X E A, BANERG— Ak BT EFHGME. o FTHAKT, —A4
DR E SR FEFHG T, FERXgAFRAMD . IANDEGELRTRE
A (Va+b)(Ve+d) 9% X, £F a, b, c, d HREEHK. F a+b+c+d

%D

(A) 3 (B) 5 (C) 8 (D) 9 (E) 11

Problem 21

Each of the 9 squaresina 3 X 3 grid is to be colored red, blue, or yellow in such
a way that each red square shares an edge with at least one blue square, each
blue square shares an edge with at least one yellow square, and each yellow
square shares an edge with at least one red square. Colorings that can be
obtained from one another by rotations and/or reflections are to be considered

the same. How many different colorings are possible?

T 3X3 FHATHIANTH,, EATRAZRLLE, BERRE, BFH
RATHA: BALECTHAMEE S —ANEETRA N, HAEETHEERSL
Er—Agerhankd, HAFETRAEE S —ANa e A NkD. B
Watdk. RHRA CMOBLESTALAMFE NREFT XMNAME Y, LA S D
AR R iR E T R



(A) 3 (B) 9 (C) 12 (D) 18 (E) 27

Problem 22

A seven-digit positive integer is chosen at random. What is the probability that
the number is divisible by 11, given that the sum of its digits is 61?

MALE IR —ANClL B ¥4, Ch L BT B F 2R 01, FEANA 11 KR

MER S V?

(A) = (B) = (Q): (D) = (E) >

Problem 23

A rectangular grid of squares has 141 rows and 91 columns. Each square has
room for two numbers. Horace and Vera each fill in the grid by putting the
numbers from 1 through 141-91 = 12,831 into the squares. Horace fills the
grid horizontally: he puts 1 through 91 in order from left to right into row 1,
puts 92 through 182 into row 2in order from left to right, and continues
similarly through row 141. Vera fills the grid vertically: she puts 1 through 141
in order from top to bottom into column 1, then 142 through 282 into column 2
in order from top to bottom, and continues similarly through column 91. How

many squares get two copies of the same number?

FIEA 141 475 91 2| 694 FHA, BT T THEANRE /M. Horace 5 Vera
SR M1 F] 141-91 = 12,831 8 F7A A F#P . Horace & KT 7 G145
RE 8 1 ATNAEBEIRFENT B 91, £5 2/ITFMEBEIRFEN 2 £ 182,
FUREBRAZAZE 14147, Vera BEAF@AE: WAESE 1 5 L5 THRA
BN E 14, A% 25N LR TIRAAAN 142 £ 282, FUAREELAZHTE
91 7). FAH % VAT B AN 248 ) ?

(A) 7 (B) 10 (C) 11 (D) 12 (E) 19

Problem 24
A frog hops along the number line according to the following rules.

e [tstartsatO.



e [Ifitis at0, then it moves to 1 with probability gand it disappears with
probability %
e Forn=1, 2or 3,ifitisat n, then it moves to n + 1 with probability %,

it moves to n — 1 with probability %, and it disappears with probability %
What is the probability that the frog reaches 4?
— R F ik R e T AL # B Rk
* EMO0HA,
o BEEOK, A HEEIE L, A S HBEH K.
* 3n=1,2,3, FeLn &, WA GBMERE n+1; A % 7 1% Bk
5l n—1; W - SBEILEN K

DR N

Bl A R AR 4 R IE R S )7

1 1 1 1 1
(A) To1 (B) Too (C) P (D) 98 (E) 5
Problem 25

Square ABCD has sides of length 4. Points P and Q lie on AD and (D,
respectively, with AP =§ and DQ = 13—0. A path begins along the segment
from P to Q and continues by reflecting against the sides of ABCD (with
congruent incoming and outgoing angles). If the path hits a vertex of the square,
it terminates there; otherwise it continues forever. At which vertex does the

path terminate?
EFH ABCD #yihkH4, % P 5k Q ##M:F AD 5 CD k, B AP =2,
DQ:?,@@%%,f%%ﬁuﬁﬁpoﬁﬁ%,%ﬁﬁaﬁﬁ%Amméma

BRA AT (NI A5 RAT AMST) . FRAZI|ETGH AT E, WAL
G gk T X, RBRS. PXFHAARREL AR E L IE?



(A) A (B) B (C) C (D) D

(E) The path continues forever. | iX %3442 IR IE AR

2025 AMC 10B Answer Key
M| 1|23 |4 |5 /|6|7 |8 |9 |10[11]12]13
%/ B|/D|/D|A|C|C|C|C|C|A|B|C]|A
#ME |14 |15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
#4%|/C|D|/D | B|D|D|A|C|A|C|E|B
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