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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 4 B AR B N wm A48 ) 69 B IBAR P LA d g va AN LT AT AR
%5,%mﬁﬁﬂ%%w,%ﬁ%&ﬁT.%&ﬁ%ﬁméﬁ%ﬁéﬁmm
HF A, Jones 44 i FUE T Z A SIBAR 8 4 — A b 45 49 LA 2 LB
N 5w ANIEFBAR?

(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 £ —FARE A o i Lo3E . W3 F A4S, AWEHBEH 20%. Carlos
B Jn il ol IR B BT Fa 89 7.5% AT IE AL, M A $43. [Pl Hhl E AT AL 69 &
FE s RN (Bpdrdedi) &% 2

(A) %46

(B) $50

(O $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, =2 K45, 12, 138A A=
AERNETE B. B AdaRS5E BayaRItbt% b

@) o
®
© +
o =
® -

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 # & %7 vL& KA 6.5 £ K69 F & . Jackson B4 64 ik ik k4]
Ve 25 R Ko9FE 4. ¥ Jackson T ARBHEE % VT 7 2 KUK

(A) 162,500
(B) 162.5

(©) 1,625
(D) 1,625,000
(E) 16,250



2023 MAA AMC 12B

5. 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?

RETTROHER. —A2xTEHELT 3 X3 FHAT AT
(RAKFHREHAFTE), 2R Rl RIREANFTHAABEZT . R B 47235
EV—ANRIER B AT, — AN BE R, RENZEATE, REK
S AT R THIEY AL, ARIRE DI — MY A AN TH, I
RYVEES VADE?

(A) 3

(B) 5

() 4

(D) 8

(E) 6

6. 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?

LT @ %R XA EHE EBRE, B TR 11 AR I K
#t&. RAXFH S SARE L, P(x) AE{E?

P(x) = (x — )1(x —2)%(x —3)%- - (x — 10)1°

(A) 3
(B) 7
Q6
(D) 4
(E) 5
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7. For how many integers 1 does the below expression represent a real number,

where log denotes the base 10 logarithm?

He 7T 89 ik KR A S Bt S 30n A § A2 R log A 22 10 A K88
5.

\/ log () — (log n)?

logn —3
(A) 900
(B) 2
(C) 902
(D) 2
(E) 901

8. How many nonempty subsets B of {0,1,2,3,...,12} have the property that
the number of elements in B is equal to the least element of B ? For example,
B = {4,6,8,11} satisfies the condition.

%% {0,1,2,3,...,12} 093k = F4% B, #H LB ¥ L EAKFT B ¥ a9
k. FEHGTFEBA S VAP blde, B= {46,811} stk L it
(A) 256

(B) 136

(C) 108

(D) 144

(E) 156



2023 MAA AMC 12B

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

10.

inequality?

A A Fd bl TR F XA LG RBA@RES )2
[ =1 +[ly[ =1 <17

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

In the xy-plane, a circle of radius 4 with center on the positive x-axis is tan-
gent to the y-axis at the origin, and a circle of radius 10 with center on the
positive y-axis is tangent to the x-axis at the origin. What is the slope of the

line passing through the two points at which these circles intersect?

fexy Fa@lk, —A¥HEAL BOEFEX#HGEAS y AR SLEW, 5
—ANERA10. Bl FEy RS x #AR A . FlaELX A AR
BmANL B AL RRS P2

2
) >
B 2
()7
2
C_
© 7
1
(D)E
() 2
5
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11. What is the maximum area of an isosceles trapezoid that has legs of length

12.

1 and one base twice as long as the other?

BFRAH T, AEROKRERL, —FRAGRKEZH —FRAGHLE, P
CHBRRERES VP

= 01

(A)

(B)

U1 J]

=g

(©)

3

2

() 3V3
4

(D)

For complex numbers u = a + bi and v = ¢ + di (where i = v/—1), define
the binary operation
Uov =ac—+bdi.

Suppose z is a complex number such that z ® z = z2 4 40. What is |z| ?
NFAE#u=a+tbifeo=c+di (X¥i=+v-1), RX=ABE}F
U®uv=ac+bdi .

Rtz R—ALH, #iFz0z=22440. 1 |z| &3 D>
(A) 2
(B) 5

©) V5
(D) V10
(E) 5v2
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14.
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A rectangular box P has distinct edge lengths a,b, and ¢. The sum of the
lengths of all 12 edges of P is 13, the sum of the areas of all 6 faces of P

is %, and the volume of P is % What is the length of the longest interior

diagonal connecting two vertices of P ?

—ANKFEREF P LR KEA Li,l b, c. P#prz 12 %{?ﬁiéﬁi’t&z
FaAy 13, P 8IFTH 6 N\ \mMmZ Fah 5 5t H P &gk A 5 ) &% P
EATRE, BALANFNTAZRRRES V>

(A)

(B)
(&)

(D)

(E)

NI Q|0 0O W N

For how many ordered pairs (a,b) of integers does the polynomial x> +

ax? + bx + 6 have 3 distinct integer roots?

143 %R X 1% + ax? + bx + 6 & 3 AR 69 EHA A A F LK (a,0) A %
JA?
(A) 5
(B) 6
(©) 8
(D) 7
(E) 4
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15. 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 °

2] A TR UAR 2 R A — 2 S E A A P

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

IL. 42 % gcd(c,210) =1, AR 4 ged(a,14) =1, 4 ged(b,15) =1, 4
III. ged(c,210) =1, % HALY ged(a,14) =1, H+H ged(b,15) =1.

X2 ged KRR H.

(A) LIL,and I | I, II #=III

(B) lonly | A1

(O IandIlonly | RA 1A 1I

(D) lllonly | 2 II

(E) lland M only | R# II #= III
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17.
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In the state of Coinland, coins have values of 6, 10, and 15 cents. Suppose
x is the value in cents of the most expensive item in Coinland that cannot
be purchased using these coins with exact change. What is the sum of the

digits of x ?

#& Coinland M, B Fey@EA 6 X4, 10 £4, 15 £4. ALZHE A XL
A kA3 % 69 Coinland M 8945 b F, BEMEAR T Z Y £4. F x
B EAL R F L AR S I ?

(A) 8

(B) 10

© 7

(D) 11

(BE) 9

The three side lengths of a triangle are in arithmetic progression with short-
est side of length 6. One of the interior angles measures 120°. What is the

area of the triangle?

A Z R R i*;ﬁ HKF), REAVARAG6. Z AW FH—NNA
4 120°. FEZAHG@ARLS Ve

(A) 12V/3
(B) 86

(O 14v2
(D) 20v/2
(E) 15V3
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18. Last academic year Yolanda and Zelda took different courses that did not
necessarily administer the same number of quizzes during each of the two
semesters. Yolanda’s average on all the quizzes she took during the first
semester was 3 points higher than Zelda’s average on all the quizzes she
took during the first semester. Yolanda’s average on all the quizzes she took
during the second semester was 18 points higher than her average for the
first semester and was again 3 points higher than Zelda’s average on all the
quizzes Zelda took during her second semester. Which one of the following

statements cannot possibly be true?

A%, Yolanda F» Zelda -4 7 R R #93RA2, ERAFI T G EFAF
B, X iRAZ AN IR F R — 248 F . Yolanda % — 5 B A 0 B 69 B34 o
tb Zelda % — 5 2 P M 3569 13 5% 3 4. Yolanda % — 3 2 B ) 3549
FH A T HE —F AN T 55 18 4, Ak Zelda % =%
BT M BT 0 KE 3 4. FIVATIN—3 R AL R A ?

(A) Yolanda’s quiz average for the academic year was 22 points higher than
Zelda’s.

Yolanda A% 569 M) B-F34 4tk Zelda 5 22 4.

(B) Zelda's quiz average for the academic year was higher than Yolanda’s.
Zelda A% #6090 36-F34 4 5 F Yolanda.

(O) Yolanda’s quiz average for the academic year was 3 points higher than
Zelda’s.
Yolanda &% 4 690 35 -F 34 4tk Zelda & 3 4.

(D) Zelda’s quiz average for the academic year equaled Yolanda’s.

Zelda A% 4 640 3F 3 45 Yolanda 44 ) .

(E) If Zelda had scored 3 points higher on each quiz she took, then she

would have had the same average for the academic year as Yolanda.
Jo 2 Zelda H kM 013 0 #0553 4, AR AMARF EGM T K5
Yolanda #8 ] .

10
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20.
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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?

A 2023 Asob 09 B AFARBAHEN 3 M FoF 69— A AT — T
LA o ARAT RO TR0 M 5

2
(A) 3
(B)
(&)
(D)

(E)

B R N e
5| w

Cyrus the frog sits on a flat surface. He jumps, landing 2 feet away. He then
chooses a direction at random and again jumps 2 feet. What is the proba-
bility that after the second jump Cyrus lands within 1 foot of his starting

position?

##: Cyrus P16 A @ L. 3T —k, BAE2 ERI. KELHEMNL
T AT @ BRIIK2 FER. FFH ZRkkE, Cyrus # % & J3E &AL
BEAETERANGIMEZL S J?

1
(A) 6

1
(B) 5
© ﬁ

8

(D) arctan %

(E) 2arcsin }1

11
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21. A lampshade is made in the form of the lateral surface of the frustum of a
right circular cone. The height of the frustum is 31/3 inches, its top diameter
is 6 inches, and its bottom diameter is 12 inches. A bug is at the bottom of
the lampshade and there is a glob of honey on the top edge of the lampshade
at the spot farthest from the bug. The bug wants to crawl to the honey, but
it must stay on the surface of the lampshade. What is the length in inches of
its shortest path to the honey?

— AT RSN A BRI (HRE &) 69 & . AR KAEARE B A 3V3 %
T, MAARH 6T, RMLARA 12T, WERFA—R KT, BE KX
FRAGITE LG —H5%E. RFRRASEL, 128 L RBRRBEITEY
k@A . FEREFELGRERRGRERS Y ET?

Honey

Bug

Bug | k¥  Honey | #%
(A) 6+371

(B) 6+67

(©) 63

(D) 65

(E) 6V3+m

12
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22. A real-valued function f has the property that for all real numbers a and b,

fla+b)+ f(a—0b)=2f(a)f(b).
Which one of the following cannot be the value of f(1) ?
FALRR f EHAT R TR %ML aAb,
fla+b)+ f(a—Db)=2f(a)f(b).
17 AT AR —IR T A & f(1) #9487
A) 0
(B) 1
Q) -1
(D) 2
(E) —2

23. When a standard 6-sided die is rolled n times, the product of the n numbers
rolled can be any of 936 possible values. What is 1 ?

LI — TR 6 BBLF n KRB, PRAFE 69 n SR RARA 936 AT AEAE.
FlnZ%b?

(A) 6

(B) 8

© 9

(D) 10

(B) 11

13
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25.
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Suppose thata, b, ¢, and d are positive integers satisfying all of the following
relations. What is ged(a, b, ¢, d) ?

Bk a, b, ¢, dZHLATHAXFZKXEELK. ¥ ged(a,b,c,d) 2% )2
X P, god AR A E, lom AR R AE K

abed = 20.3% .57

lem(a,b) =23 .32. 5
lem(a,c) = 23.3%. 5
lem(a,d) = 2%.3%.5°
lem(b, c) =21 .33 .52
lem(b,d) = 22 -3%. 52
lem(c,d) = 22-3° .57

(A) 30

(B) 45

O 3

(D) 15

(E) 6

A regular pentagon with area 1+ 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 EITRHF T F—AGRA 1+ V5 HELDF . KA G EATREH
B ZAHK TS, RN ELAT . RHEAHGBRES V?
(A) 4-+/5

B) /5-1

(©) 8—3V5

5+1
(D) \/—2

E) 2+V5
3

14
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Answers.
CBDCC CEDBE DEDAE DEAEE EEECB
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