2025 MAA AMC 12B

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 LegomrE 2 694E LA 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
What is the value of i(i —1)(i — 2)(i — 3), where i =v—-17?
B4 i=v—-1, B i(i—-1DE-2)(—-3) “9a£ % r?

(A) 6 —5i (B) —10i (C) 10i (D) -10 (E) 10

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. Whatis a + b?

L HAF B BEALE ab AF T ARB ORI ba . Bl a+b £3Z D7



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

Problem 5

Positive integers x and y satisfy the equation 57x + 22y = 400. What is the

least possible value of x + y?
EEY x 5 y HBEFA 57x+22y =400, 7 x+y FANTHRALES V2

(A) 10 (B) 11 (C) 13 (D) 14 (E) 15

Problem 6

Emmy says to Max, "I ordered 36 math club sweatshirts today." Max asks,
"How much did each shirt cost?" Emmy responds "T'll give you a hint. The total

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

Emmy & Max 3: “BAKITT 36 HHEAMBENG . Max [: “FHEHY
%y &? 7 Emmy B &3 “RER—AT. B AZ SABB.BA, L+ A

fo B ZHFH A+0. 7 1M T—T/, Max #: “EIANNERIRTE. ” M
A+ B #9442

(A) 7 (B) 8 (C) 11 (D) 14 (E) 15
Problem 7
What is the value of

2] Ao X,

- (log2 n)(logz(n + 1))

AR % I?



(A) 2 (B) 1- (Q 2 (D) 2 (E) 1

log, 255

Problem 8

There are integers a and b such that the polynomial x3* —5x%+ ax +
b has 4 + /5 as aroot. Whatis a + b?

HEEY a 5 b, 1543 44+V5 25X x> —5x2+ax+b #4E, ¥l a+b

2%

(A) 13 (B) 17 (C) 20 (D) 30 (E) 68

Problem 9
What is the tens digit of 6°°?
ENSECENEE EF 5 P2

(A) 1 (B) 3 (C) 5 (D) 7 (E) 9

Problem 10

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=ARY, HA LGB Z=AVREALALE
W E R KEE, RESHH x<y. FRML - A5

w: ®mL ©@: o (E) 22

Problem 11

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?

b H @& AR 6 E 5§ Ske L BRINEIR . AR RKEAR 3 FH ek, 3
Fuatar, 3 FGECEFRT PSR — SRS, LHBE RS, MG
A e B o IR A R IE TN, LA, iM.&M¢%%ﬁ%%&mm& A
K. MR KE=ZLRHWEN R GMERS J?

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

Problem 12

The windshield wiper on the driver's side of a large bus is depicted
below.Arm AB pivots back and forth around point A4, sweeping out an arc
of 60°, symmetric about the vertical line through A. The wiper blade CD is
attached to B at its midpoint and stays vertical as the arm moves. The arm
is 3 feet long, and the wiper blade is 3.5 feet tall. What is the area of the
windshield cleaned by the wiper, in square feet, to the nearest hundredth?

(Assume that the windshield is a flat vertical surface.)

KA @ LB 3T —0 69 NI SRR Bhe TH . B4 AB L5 A Aok
WiEF, BE—A 60" MEIN, SFEHZERXTET A B ALSHR. AR A
CD A+ & BALESME, FLEEFEH IR FPHLRFEL. TREHK
33 R, AR & 3.5 ER. P @A A FFOBRIB[IERES VI FER?
(BEAA2 T ML, BRBRIEBLFEGETLRG.)

C

A

(A) 9.68 (B) 10.14 (C) 10.50 (D) 11.32 (E) 12.00



Problem 13

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?
—ANEEDRT 6 ANKDAR BT . REFET 2 AARBIRRILE, 2 NRR

G, 2ANERIEG, BIFEERAEAYBHBRAEHTRE. THARTT —Fix
A E T .

FlEH % VA REE E T X2

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

Problem 14

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?
ZRwm n ANEEHBMEGBRIST) x1 > x5 > 0 > X, Cith RAT HA:

R ZFIAET 3 M ey -F 42 2025.
e T HAH 4<k<n, B k WG-FHE®ET k—1 Jeg-F3H4E ) 1.

Bl n AR KTARAEE S 2

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

Problem 15

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, BRBEGRILE 1X1 HEFH, ML 3X3 OFREFH, TF
WANAFOHBME. TR ERZRTN, A—RKEUE R ENREZEFIEK,
F% 35 A RAPKEREMYME T ROHE. ALELS VRIS

BRIR R HR?

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

Problem 16

An analog clock starts at midnight and runs for 2025 minutes before stopping.



What is the tangent of the acute angle between the hour hand and the minute

hand when the clock stops?

Fo 4+ X Bt M R TP 451547, 21T 2025 94b 6451k, 19 S ab4b4s bt BF4F
554 Bl A B AR % I

(A) O (B) vV2-1 (C) 2—+2 (D)g (E) 3—+2

Problem 17

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?

ST 3X3 HREFTHIANTHK, BATHAEZRLLE, KERFE, LFiH
RAT 5 BADETRALSE S —ANBETRANLD, BABEETHARSL
Er—ANFEIRANLD, ANFETHREE AN EHTRANED. @
WAt RAT XA CAGEAST A LARNIFR 69k &7 AAMAFR 6, FEH % F
AR ik &g X2

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

Problem 18

Awnik repeatedly plays a game that has a probability of winning of g The

outcomes of the games are independent. What is the expected value of the

number of games he will play until he has both won and lost at least once?

Awnik BILBAT— TR ERBE A © oHR, SRERGERIMKL. K
SMEE Y R — R L E D it — B AT 3R B MR AR S ?

A): (B3 (QF (D) 2 (B) 2

Problem 19



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?

F IR 141 4755 91 S SER Ak k., AT AT T HRANRAZL. Horace 5§ Vera
SR KR E] 141-91 = 12,831 49 Bi A RN F 44 F . Horace & K-F 7 G 3L 5
RAEH 1V ATRESERAFANT £ 91, EF 2ITNAESBRAHAN 2 £ 182,
FAREBEAZHRZSE 141 47, Vera BEAFOAS: HAEFH 1 FUN LR TR
FHENTE 141, EF 2 FAEE FTRAFAN 142 £ 282, FAREEAZHUR
%91 5]. FIA S ST T B ARG HAR F?

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

Problem 20

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

* tstartsatO.

e If it is at 0, then it moves to 1 with probability %and it disappears with
probability %

e Forn=1, 2or 3,ifitis at n, then it moves to n + 1 with probability i,

it moves to n — 1 with probability %, and it disappears with probability %
What is the probability that the frog reaches 4?
— R Fsk e R de T AL # A Bk
B0 H A
© BTEOA, A MBEREL, A
e %n=1,2,3, FEAEn 4L, WA
5l n—1; W 5 e9maEskE b &;

AGARF I ko
A DLE n+1; R, HBE

BDlRr N



7] A R LBk 4 IE R S

1 1 1 1 1
(A) To1 (B) Too (C) P (D) P (E) P
Problem 21

Two non-congruent triangles have the same area. Each triangle has sides of
length 8 and 9, and the third side of each triangle has integer length. What is
the sum of the lengths of the third sides?

AANAREFH =AW OREE. BN ABAARFDL, RESHNA8FI, H
HNZABNEZFA KRB AR XA ZFLHRKREI RS I

(A) 20 (B) 22 (C) 24 (D) 26 (E) 28

Problem 22

What is the greatest possible area of the triangle in the complex plane with
vertices 2z, (1+i)z, and (1—i)z, where z is a complex number

satisfying |4z — 2| = 1?
AAFKFERT, A—ANZABOTRESNA 2z, 1+i)z, 11—z, X+ z £
B |4z —=2|=1 A% FRZABYEORERTHELSS V?

A); ®; (@< (D)3 (E) 1

Problem 23

Let S be the set of all integers z > 1 such that for all pairs of nonnegative
integers (x,y) with x <y < z, the remainder when 2025x is divided by zis
less than the remainder when 2025y is divided by z. What is the sum of the

elements of S?

RS ABAKRT 1 98K z PR ES, B THABL x<y<z #3F
fEHAT (x,y), 2025x TRVA z 894%34 0T 2025y ThVA z e9AE. MES
S PR LENFRLS V?

(A) 3041 (B) 3542 (C) 3750 (D) 4044 (E) 4319



Problem 24
How many real numbers satisfy the equation sin(20mx) = log,o(x)?
B % VAN E0H R A2 sin(20mx) = logyo (x)?

(A) 199 (B) 200 (C) 398 (D) 399 (E) 400

Problem 25

Three concentric circles have radii 1, 2, 3. An equilateral triangle with side

length s has one vertex on each circle. What is s%?

EARCSEGGFERIINAL, 2, 3. —ABKA s WEZFAH, L=ANT.55 5]

EFZARE. B s22 %00

A)e (B2 (O3 (D) Z (E) 7
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