2023 MAA AMC 10B

1. Mrs. Jones is pouring orange juice into four identical glasses for her four

sons. She fills the first three glasses completely but runs out of juice when

the fourth glass is only = full. What fraction of a glass must Mrs. Jones
pour from each of the first three glasses into the fourth glass so that all four

glasses will have the same amount of juice?

Jones - FAE B A mm NAR ) 69 BB AR P AR b AN LT BT AR K
%E,%mﬁ%ﬂ%%ﬁ,%ﬁ%&ﬁT.%&ﬁ%ﬁwﬁﬁ%%¢ﬁﬁ@
B ageit, Jones Jo b K AT Z AN IRIEAR 69 F— NP AR T 69 Lo U
N AN IEA?

(A)
(B)
(&)
(D)

(E)

OIN 0| — O i S

2. Carlos went to a sports store to buy running shoes. Running shoes were on
sale, with prices reduced by 20% on every pair of shoes. Carlos also knew
that he had to pay a 7.5% sales tax on the discounted price. He had $43.
What is the original (before discount) price of the most expensive shoes he

could afford to buy?

Carlos % —FWAKF A /b F 3k, 03 EARA, HERMN 20%. Carlos
B S i A IR He BB AT Fa 69 7.5% BATIE T hL. M $43. Bl Agk £ 1A A R
FE s RN (Bpdfrdeny) £ % U2

(A) $46

(B) $50

(C) $48

(D) $47

(E) $49
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3. A 3 —4 — 5 right triangle is inscribed in circle A, and a 5 — 12 — 13 right

triangle is inscribed in circle B. What is the ratio of the area of circle A to the

area of circle B ?

ZHAKA3, 4, 5MAAZABRNETR A, =22 K45, 12, 138A A=
AXRNETE B. A AdaRS5E BiyaRItbt% b

9
A) —
()25

1
(B) 9

1
Q) 5

25
(D) 169

4
(E) 75

4. Jackson’s paintbrush makes a narrow strip with a width of 6.5 millimeters.
Jackson has enough paint to make a strip 25 meters long. How many square

centimeters of paper could Jackson cover with paint?

Jackson #9.8 £ 7T A5 i LA 6.5 R F & Jackson A R4 a9 i i ]
1825 RKGF 4. ] Jackson T AR RAAE & % VT B AR

(A) 162,500

(B) 162.5

(O 1,625

(D) 1,625,00

(E) 16,250
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5. Maddy and Lara see a list of numbers written on a blackboard. Maddy adds

3 to each number in the list and finds that the sum of her new numbers is 45.
Lara multiplies each number in the list by 3 and finds that the sum of her

new numbers is also 45. How many numbers are written on the blackboard?

Maddy #= Lara & 2| 7 24 L 5 &4 — 5] 4. Maddy HiX 5] & 49 4 A4
A 3, K ILAAT ] 69 B A A7 489 A2 45. Lara X 5 50F 69 B AR 3,
K INHMAT R BT A F KA & A 45, R EMEF T % A%

(A) 10

(B) 5

Q) 6

(D) 8

(E) 9

6. LetL; =1,L, =3, and L,4» = L1 + L, for n > 1. How many terms in

the sequence L1, Ly, L3, ..., Lygps are even?

e Ly=1, Lp=3, n>148, Lyyo = Lys1+ Ly, M&3F| Ly, Lo, L,
+y Looos PR % VAR SR

(A) 673

(B) 1011

(©) 675

(D) 1010

(E) 674
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7. Square ABCD is rotated 20° clockwise about its center to obtain square EFGH,

as shown below. What is the degree measure of ZEAB?
e FTE =, EFH ABCD L3+ S it4te4s 20°, /335 E% % EFGH.
¥ ZEAB & EH =23 e

)
A B

N

4 7

D ~ C
G
(A) 24°
(B) 35°
(O 30°
(D) 32°
(E) 20°

8. What is the units digit of 20222923 4 20232022 ?
2022202 4+ 20232022 gy MIHF R S b2
(A) 7
(B) 1
(G
(D) 5
(E) 3



9.

10.
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The numbers 16 and 25 are a pair of consecutive positive perfect squares
whose difference is 9. How many pairs of consecutive positive perfect squares

have a difference of less than or equal to 2023 ?

16 Fu 25 R —xF £ LM ER & F A, MY ERI. BA S IaFELe
ERAFFE, eleg £ FRFF 2023 ?

(A) 674

(B) 1011

(O) 1010

(D) 2019

(E) 2017

You are playing a game. A 2 x 1 rectangle covers two adjacent squares (ori-
ented either horizontally or vertically) of a 3 x 3 grid of squares, but you
are not told which two squares are covered. Your goal is to find at least one
square that is covered by the rectangle. A “turn” consists of you guessing a
square, after which you are told whether that square is covered by the hid-
den rectangle. What is the minimum number of turns you need to ensure

that at least one of your guessed squares is covered by the rectangle?

WMAERTEGHR. —N2X1TEBEEZT 3 x3 FH&ETGHE DML T
(RAKFREAT &), 2R FImBRFANTEMELT . R BAFRKE
EV—AWIBHEEG T, — AN, RENZEANATRE, KRER
Eh X NTHRTWIEN B S, ARKRETIHEF —AMRIEH B L0 54, 1R
RYERS VAL

(A) 3

(B) 5

© 4

(D) 8

(E) 6
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11. Suzanne went to the bank and withdrew $800. The teller gave her this
amount using $20 bills, $50 bills, and $100 bills, with at least one of each
denomination. How many different collections of bills could Suzanne have

received?

Suzanne X447 I 800 £4. B i A 20 £4kT. 50 £ 4. 100 £
AT 25 THIZEHK, HAP @A AT E DA — K. ¥ Suzanne 13 2] 49 4K
HS VAR TR MA?

(A) 45

(B) 21

(© 36

(D) 28

(E) 32

12. When the roots of the below polynomial are removed from the real number
line, what remains is the union of 11 disjoint open intervals. On how many

of these intervals is P(x) positive?

Lie T @ 5 R KRN E S LSRG, H TR 11 AR XK A
Wik, MAERFGSIARELE, P(x) hEM?

P(x) = (x — DY (x —2)*(x —=3)%--- (x — 10)!°

(A) 3
(B) 7
Q6
(D) 4
(E) 5



13.

14.

15.
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What is the area of the region in the coordinate plane defined by the below

inequality?

A A d Pl T IR F XA RBRM@RLS I?
[ =1 +[ly[ =1 <17

(A) 2
(B) 8
O 4
(D) 15
(E) 12

How many ordered pairs of integers (1, 1) satisfy the equation m? 4+ mn +
2

n? = m?n??

WA m? 4 mn + n? = m*n® F KT (mn) B % YA
(A) 7

(B) 1

Q) 3

(D) 6

(E) 5

What is the least positive integer m such that m -2!-3!-4!.5!...16! is a

perfect square?

1A% m-20-30- 415! 16! R A& FHF RO R DEEH m AS e
(A) 30

(B) 30,030

(C) 70

(D) 1430

(E) 1001
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16. Define an upno to be a positive integer of 2 or more digits where the digits

17.

are strictly increasing moving left to right. Similarly, define a downno to be
a positive integer of 2 or more digits where the digits are strictly decreasing
moving left to right. For instance, the number 258 is an upno and 8620 is
a downno. Let U equal the total number of upnos and D equal the total

number of downnos. Whatis |U — D| ?

SEF—AH 2R E LA BRI, BECHRFNLER A THEE, N2
SLEA LA EMR, ST —ANF 240K FE F G009 B, ZEHHT
INZE B A R, MRS EATRH B, 4258 & EF4, 8620 N
RTHH. AU ARG EANK, DATHHGEANAK. B |U-D| A%
b?

(A) 512

(B) 10

oo

(D) 9

(E) 511

A rectangular box P has distinct edge lengths a,b, and c¢. The sum of the
lengths of all 12 edges of P is 13, the sum of the areas of all 6 faces of P

11 1
is X and the volume of P is 5 What is the length of the longest interior

diagonal connecting two vertices of P ?

—ARFTHRET PSR KSY o b, c. PaypiA 12 %i%#iéw’wﬁz‘z
Fo A 13, P WA 6 ARM @RI A —, FRP SERA 5. FIEEP
HAmATR R, BELAFGTALRRKES D?

(A) 2
(B)
©

(D)

(E)
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18. Suppose that a, b, and c are positive integers such that

a b c

14 15 210°

Which of the following statements are necessarily true?
I. If gcd(a, 14) = 1 or ged(b,15) = 1 or both, then ged(c,210) = 1.
IL. If ged(c,210) = 1, then ged(a,14) = 1 or ged (b, 15) = 1 or both.
II. ged(c,210) = 1 if and only if ged(a,14) = 1 and ged(b,15) = 1.
Bk a, b, c RIEHEL, HE

a+b_ c
14 15 210 °

1) VA T AR Sk [ iR — 2 SR JE A A 2

L 4o % ged(a,14) = 1, K& ged(b,15) = 1, KEH XH M2, 4
ged(c,210) =1.

IL. 42 % gcd(c,210) =1, AR 4 ged(a,14) =1, K4 ged(b,15) =1, 4
. ged(c,210) =1, % HAX Y ged(a,14) =1, HH ged(b,15) =1.

X E ged AT R KA.

(A) LI,and III | I, II f= III

B) Ionly | A1

(O IandIlonly | R A 1I

(D) Illonly | 27 III

(B) Iland Il only | R II #= III
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19. Sonya the frog chooses a point uniformly at random lying within the square
[0,6] x [0, 6] in the coordinate plane and hops to that point. She then chooses
a distance uniformly at random in the interval [0,1] and a direction uni-
formly at random from {north, east, south, west}. All her choices are inde-
pendent. She now hops the chosen distance in the chosen direction. What

is the probability that she lands outside the square?

# %% Sonya 7 4 45-F i W [0, 6] x [0,6] &89 E W A L AL L —
ANk, FFEMEZE. RE, AERE[0,1] P HHEMGLF—NES, 5
MARS By B e} P RALE AT e S BTR AR AR 4G
DA, W3 AL R T IRIRE R IEH . PR ETH I BAER S b
(A)

(B)

©)

Sl—*" Rl ol

(D)

(E) -

10
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20. Four congruent semicircles are drawn on the surface of a sphere with ra-

21.

dius 2, as shown, creating a closed curve that divides its surface into two

congruent regions. The length of the curve is 7ty/n. What is n ?

YT, BFREA2ORERRBLEHNTONEFHFXE, BT —FHFR
EESARANEFRBGA ML, WEROGREAH T/n. FlnZ%pe?

(A) 32
(B) 12
(©) 438
(D) 36
(E) 27
Each of 2023 balls is randomly placed into one of 3 bins. Which of the fol-

lowing is closest to the probability that each of the bins will contain an odd

number of balls?

H 2023 AaRop 69 AN FAREALAN 3 AN T F 49— A FIATHR—0 &k
UL AR NG TP AR A AN SR AR

2
(A) 3
(B)
(©)

(D)

B R N, e
S| w

(E)

11



22.

23.
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How many distinct values of x satisfy | x |?> — 3x +2 = 0, where | x| denotes

the greatest integer less than or equal to x ?

BR|x)? =B+ 2= 0 9 RFAM x EA S I A? L [x] KA FRFT x
B9 KBS

(A) an infinite number | L% % 4

(B) 4

©) 2

(D) 3

(E) 0

An arithmetic sequence of positive integers has n > 3 terms, initial term
a, and common difference d > 1. Carl wrote down all the terms in this
sequence correctly except for one term, which was off by 1. The sum of the
terms he wrote down was 222 . Whatisa +d +n?

—N E AR F RSB AN >3, BAALa, NERA> 1. Carl
BT EANRI T QPR R, TR R Z 1, B ey AR
EAE . RB TOARE EAR222. Flatd+n % b?

(A) 24

(B) 20

(©) 22

(D) 28

(E) 26

12



24.

25.
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What is the length of the boundary of the region in the xy plane consisting
of points of the form (2u — 3w, v + 4w) where 0 < u < 1,0 < v < 1, and
0<w<1?

fxy Faf, ZEM4 2u—3w,o+4w) ik, AF0<u<1,0<0<],
0<w< 1. Bk s by KRG RKERS VP

(A) 103

(B) 13

(O 12

(D) 18

(E) 16

A regular pentagon with area 1 + /5 is printed on paper and cut out. All five
vertices are folded to the center of the pentagon, creating a smaller pentagon.

What is the area of the new pentagon?
AR EATR AT F—A@RA 1+ V5 9 ERAL . WHA 6 AT S
BRI BAH TS, BR-ABADGLAT . FIHLAT GERES V?
(A) 4—5
(B) v5-1
(C) 835

V5 +1

2
24+ 5
3

(D)

(E)

13
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Answers.
CBDCA EBABC BCBCC EDEBA EBBEB

14



