2025 MAA AMC 10A

Problem 1

Andy and Betsy both live in Mathville. Andy leaves Mathville on his bicycle
at 1:30 , traveling due north at a steady 8 miles per hour. Betsy leaves on her
bicycle from the same point at 2:30 , traveling due east at a steady 12 miles per
hour. At what time will they be exactly the same distance from their common

starting point?

Andy Fo Betsy ZR{E £ 4 F AT, Andy F 1:30 35 B 4T £ & FF4F A, @EILF RHA
JNBE 8 EE G Rk EATHE. Besty T 230 NBE—3 B AFEL L, AERF
AR EE 12 SRR A9 18 Rk BATH . FATHMEAT S R R R S IES & T A F?

(A) 3:30 (B) 3:45 (C) 4:00 (D) 4:15 (E) 4:30

Problem 2

A box contains 10 pounds of a nut mix that is 50 percent peanuts, 20 percent
cashews, and 30 percent almonds. A second nut mix containing 20 percent
peanuts, 40 percent cashews, and 40 percent almonds is added to the box
resulting in a new nut mix that is 40 percent peanuts. How many pounds of

cashews are now in the box?

—NEFRERH N0V RASRRE L PibA L 50%, R & 20%, B34= & 30%. &
RLEETFFPRNT 5 —FRASBER, L PAE 20%, R & 40%, 4= & 40%,
T RATH R RASRREPIAL 40%. FALEETFTRER S VEER?

(A) 35 (B) 4 (C) 45 (D) 5 (E) 6

Problem 3

How many isosceles triangles are there with positive area whose side lengths
are all positive integers and whose longest side has length 2025?

BARHAEREL, RRAGRKREA 2025, E@ORAENFR=_ABLH SV
AN?



(A) 2025 (B) 2026 (C) 3012 (D) 3037 (E) 4050

Problem 4

A team of students is going to compete against a team of teachers in a trivia
contest. The total number of students and teachers is 15. Ash, a cousin of one of
the students, wants to join the contest. If Ash plays with the students, the
average age on that team will increase from 12 to 14. If Ash plays with the

teachers, the average age on that team will decrease from 55 to 52. How old is
Ash?

—WF AN E — MBI TR LR . P AR ASA 15 A. Ash 2%
T—LFENEFE, MELELmLE . o R Ash e NF AR, ZIAE T3 5K
IN12 35 mF] 14 %5 do R Ash I AKIFIN, G T3 S84 0K 55 %) %)
52 % . ¥ Ash 69582 %V %2

(A) 28 (B) 29 (C) 30 (D) 32 (E) 33

Problem 5

Consider the sequence of positive integers. What is the 2025th term in this

sequence?
WA @ 89 BT . FIR R % 2025 RS D7
1,2,1,2,3,2,1,2,3,4,3,2,1,2,3,4,5,4,3,2,1,2,3,4,5,6,5,4,3,2,1, 2, . ..

(A) 5 (B) 15 (C) 16 (D) 44 (E) 45

Problem 6

In an equilateral triangle each interior angle is trisected by a pair of rays. The
intersection of the interiors of the middle 20°-angle at each vertex is the interior
of a convex hexagon. What is the degree measure of the smallest angle of this

hexagon?

BFAZAT T, HEANANARBA FHRZF 0 EHEANTEL, TP FARA 20
AENIRE B, XA RIRAG LIRS 2 — N N A AR, FIZ N LT R
N A8 AR S D



(A) 80 (B) 90 (C) 100 (D) 110 (E) 120

Problem 7

Suppose a and b are real numbers. When the polynomial x3 4+ x* 4+ ax +
b is divided by x — 1, the remainder is 4. When the polynomial is divided by

x — 2, the remainder is 6. Whatis b — a?

ZalbbALHK. AR +x2+ax+bhlx—18, 2%A4; %% %R

XMBAx—20, £%K46. Bb—ax%)?

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

Problem 8

Agnes writes the following four statements on a blank piece of paper.
® At least one of these statements is true.

® At least two of these statements are true.

® At least two of these statements are false.

® At least one of these statements is false.

Each statement is either true or false. How many false statements did Agnes
write on the paper?

Agnes £ & 4K L5 & LU w9 N B

® LW F ESAH —ATAA.

%5

)

o X ublr P E S AARANLAN.

o

® XU P £ VR A RARA .

|

® THBWF E DA AR
HAREAEALR. 9 Agnes £ 4k B 8RBT A JLA?

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

Problem 9



Let f(x) = 100x> —300x2 + 200x . For how many real numbers a does the
graph of y = f(x — a) pass through the point (1,25)?

% f(x) =100x3 —300x% +200x. HM4EFHHKy=[f(x—a) 8 B %L 5
(1,25) 89524 a B % VAN

(A) 1 (B) 2 (C) 3 (D) 4 (E) morethan4 | % F 4 A4

Problem 10

A semicircle has diameter AB and chord CD of length 16 parallel to 4B . A
smaller semicircle with diameter on AB and tangent to CD is cut from the

larger semicircle, as shown below. What is the area of the resulting figure,
shown shaded?

—A¥REGHEZEA AB, 5 AB F47095% CD K EH 16. B H T, WX K
FEFEE—ANNER, ZFRGAARALEAB L, 553 CD M. gy wpr
R AE (BPFRAHIAL) HEBRES V2

C L D
7 |
(A) 167 (B) 24m (C) 321t (D) 48n (E) 64

Problem 11

The sequence 1,x,y,z is arithmetic. The sequence 1,p,q,z is geometric. Both
sequences are strictly increasing and contain only integers, and z is as small
as possible. What is the valueof x +y+z+p+¢q?

#3 Lxy,z AFEZHKF, #3) Lpqz AFRHKT. AL H4EEE,
ads, Bz RTi). Fl x+y+z+p+q #9825 )2

(A) 66 (B) 91 (C) 103 (D) 132 (E) 149



Problem 12

Carlos uses a 4-digit passcode to unlock his computer. In his passcode, exactly
one digit is even, exactly one (possibly different) digit is prime, and no digit

is 0. How many 4-digit passcodes satisfy these conditions?

Carlos 4% fl =/ 4 L R EAD A LG . ARG ER T, BIFH - MNFABEK,
BIFAHE =T (TRREAMERR) R4, LEAHKFTEO. FFEGX LMt
W 4L BB Z VA

(A) 176 (B) 192 (C) 432 (D) 464 (E) 608

Problem 13

In the figure below, the outside square contains infinitely many squares, each
of them with the same center and sides parallel to the outside square. The ratio
of the side length of a square to the side length of the next inner square is k,
where 0 < k < 1.Thespacesbetween squares are alternately shaded as shown
in the figure (which is not necessarily drawn to scale). The area of the shaded

portion of the figure is 64% of the area of the original square. What is k?

ETAY, ZRSIEGEFTH N SRR S NEFH, H/AEH KA 48R 633,
HAL5RITEFTHGATFAT. BEAEFTHE LA AFRESTHBGRRKRZ LA
k, ¥ 0<k<1. wBFfF, EFHZAGRBRIGRE (BE RLELP %
#). ZABFHYIES G ORERIETH @R 64%, FkZ % V2




Problem 14

Six chairs are arranged around a round table. Two students and two teachers
randomly select four of the chairs to sit in. What is the probability that the two
students will sit in two adjacent chairs and the two teachers will also sit in two
adjacent chairs?

N FE L —KE RIEBR. B LT A Fo T L HIP AL KL P 69w ek Tk
JE . PGS A A EARARAT T B, BB G HIT AL A A ARARAT T LA AR S 7

1 1 2 3 1
(A) p (B) P (C) 5 (D) I (E) 2

Problem 15

In the figure below, ABEF is a rectangle, AD LDE , AF=7, AB=1,
and AD = 5. What is the area of A ABC?

#FHEY, ABEFA4#%, AD LDE, HAF =7, AB=1, AD =5. A ABC#

wmRE S Ve

A
B
.
F
E rD
3 4 1 7 1
(A) = (B) - (C) g\/ﬁ (D) — (E) g\/ﬁ

Problem 16

There are three jars. Each of three coins is placed in one of the three jars, chosen
at random and independently of the placements of the other coins. What is the

expected number of coins in a jar with the most coins?

HEANET, AT 5 AN BANZ AT P, BRI T ANIRAEET R AL
WA, BSR4 A B EAk . P A % S AR G HETF AR A S 69



PRSI

a: ®2 (02 (D) < (E) 2

Problem 17

Let N be the unique positive integer such that dividing 273436 by N leaves a
remainder of 16 and dividing 272760 by N leaves a remainder of 15. What is
the tens digit of N?

BN o — 8 A, 1247 273436 BRAN 8944055 16, H 272760 R A N &4
HA15. FIN S HIBFRS D2

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

Problem 18

The harmonic mean of a collection of numbers is the reciprocal of the arithmetic
mean of the reciprocals of the numbers in the collection. For example, the

harmonic mean of 4, 4, and 5 is

_t 30
Gy

What is the harmonic mean of all the real roots of the 4050th degree polynomial

2025
[ (k2*—42-3) = (2®—42—3)(22° —42—3)(32° —42-3) . ... (20252 —4z—3)?
k=1

— SR P Fo 3 BRI L A R FE AR BB 4. Blde, 4, 4, 5 899
Ao 3 2O

_t 30
T

B 4050 %k % 3 X,

2025
[ (k2®—42-3) = (2 —42—3)(22° —42—3)(32° —42-3) ... (2025”42 —3)?
k=1

PIA SeAR b AP RS D2



A -2 ® -3 (©@-2 (D-2 (E) -3

Problem 19

An array of numbers is constructed beginning with the numbers-1 3 1 in
the top row. Each adjacent pair of numbers is summed to produce a number in
the next row. Each row begins and ends with -1 and 1, respectively. If the
process continues, one of the rows will sum to 12,288. In that row, what is the
third number from the left?

KM E—ATAH -1 3 1. NG AT, H7095 MR E— NS
Fp =1 A1, PR 695l £ —ATAR AR F9 B2 et R, . B 4K B e BB X AR 69 AL Ay
FE I P8R FFE T 12,288, FAEZITT, NEAHKNE =ZAKZ S V2

(A) -29 (B) -21 (C) -14 (D) -8 (E) -3

Problem 20

A silo (right circular cylinder) with diameter 20 meters stands in a field.
MacDonald is located 20 meters west and 15 meters south of the center of the
silo. McGregor is located 20 meters east and g > 0 meters south of the center

of the silo. The line of sight between MacDonald and McGregor is tangent to
avb—c

the silo. The value of g can be written as , where a,b,c and d are

positive integers, b is not divisible by the square of any prime, and d is
relatively prime to the greatest common divisor of a and c. What is the value
of a+b+c+d?

WEPA—ANAZA 20 RGARIEH 69 H . MacDonald 42 F & & F & A% 20
K, VAf 15 K&k ; McGregor 42 F H & & XA & 20 &, Xhdg > 0K 4 . MacDonald

5 McGregor Z R 89ME 5 H o4, g AT ERTA a\/g_c, H¥a b, c d
AR, b THEMERNF7 %R, L a foc RRANAKE5 d L

Ji. Bl a+b+c+d $9E2 % )2

(A) 119 (B) 120 (C) 121 (D) 122 (E) 123



Problem 21

A set of numbers is called sum-free if whenever x and y are (not necessarily
distinct) elements of the set, x+y is not an element of the set. For
example, {1,4,6} and the empty set are sum-free, but {1,4,5} isnot. Whatis the

greatest possible number of elements in a sum-free subset of {1,2,3,...,20} ?
EoAMBEH A TR EEASLE X, y (TARMALE), x+y AL
iz, WARRBEMRA “"BAf”. Hlde, {1, 4, 6} SEEHARL, 12
{1, 4,5 mix. plaekes {1,2,3, - 20} FALRTEY, LE
HAWRXTRALR Z I?

(A) 8 (B) 9 (C) 10 (D) 11 (E) 12

Problem 22

A circle of radius r is surrounded by three circles, whose radii are 1, 2, and 3,
all externally tangent to the inner circle and externally tangent to each other, as
shown in the diagram below. What is r?

¥zAhr G—ANEAHR=ZARCEH, I=ZAEGEL>ANA 1.2 fo 3. X=ZAH
AL WA E shr, BB B T AR . B 2 S )2

1 6 3 5
(A) " (B) 23 (C) el (D) o (E) —



Problem 23

Triangle A ABC has side lengths AB =80, BC =45, and AC =75 . The
bisector of £B and the altitude to side 4B intersect at point P . What is BP?

#£ AABC %, AB =80, BC =45, AC=75. /tB¥ ¥4 %52 AB L1548
XFEP. FIBP 9 KRERS

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

Problem 24

Call a positive integer fair if no digit is used more than once, it has no 0s, and
no digit is adjacent to two greater digits. For example, 196, 23, and 12463 are
fair, but 1546, 320, and 34321 are not fair. How many fair positive integers are
there?

e R ANEEBFEARTFELEIN, FE2HF0, LIZHEM—/NEFHHAN
AR FAR LS K, RAFREA “FHHT. plde, 196,23, 12463 354 4744,
12 1546, 320, 34321 N 2. A % V4769 B 2502

(A) 511 (B) 2584 (C) 9841 (D) 17711 (E) 19682

Problem 25

A point P is chosen at random inside square ABCD . The probability that

AP is neither the shortest nor the longest side of A APB can be written as

a+brw—cVd
e

and d is not divisible by the square of a prime. Whatis a+b+c+d+e?

, where a,b,c,d and e are positive integers, gcd(a,b,c,e) =1,

FEEFHABCD AL B — 5 P. AP i 2 AAPB ¥y %4, LR 2 %Kil
WA R VAT A M,;‘;C}? a, b, ¢, d, e ¥ HEEF a, b, c, d, e
RANGHAZE 1, B d THEMRENTFH5 %S, Mlatb+c+d+e %

BaNe

(A) 25 (B) 26 (C) 27 (D) 28 (E) 29



2025 AMC 10A Answer Key

B | 1|2 3|45 6 7 | 8 9 |10 | 11 | 12 | 13
24| E|B|D|A|E|C|E|B|C|C|E|D|D
B |14 15|16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
X2  B|A|D|E|B|A|A|C|B|D|C]|A
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