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Problem 1

What is the value in simplest form of the following expression?

VI4VI+34VI+3+54+vVI+3+5+7
T RIEA T ERME RN Z D2
VI4VI+34+VIi+34+54+vVI+3+5+7

(A)5 (B)4+V7+V10 (C)10 (D) 15 (E)4+3V3+2V5+V7

Problem 2

What is the value of the following expression?

1002 — 72 (70 — 11)(70 + 11)
702 — 112 (100 — 7)(100 + 7)

T HERIE X E R 2 D2
1002 — 72 (70 — 11)(70 + 11)
702 — 112 (100 — 7)(100 + 7)
9951 4780 108 81
(ayr (B 9950 (©) 4779 (D) 107 (E) 80
Problem 3

The ratio of w to x is 4 : 3, the ratio of ¥ to zis 3 : 2, and the ratio of z to x is 1 : 6. What is the
ratio of w to Y?

w bt x WELE A 4:3, y bz IELE N 3:2, z b x IUERESN 16, W w kb y BILEIERZZ /D ?
(A)4:3 (B) 3:2 (C) 8:3 (D)4:1 (E) 16 : 3
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Problem 4

The acute angles of a right triangle are a° and b°, where @ > b and both a and b are prime numbers.
What is the least possible value of b?

— NEMA= ML SR BN a1 b, Hd a>b, H oa A1 b BINFEL T b 1
MERZ D
(A)2 (B)3 (C)5 (D)7 (E)11

Problem 5

Teams A and B are playing in a basketball league where each game results in a win for one team

2 5
and a loss for the other team. Team A has won 3 of its games and team B has won 8 of its games.

Also, team B has won 7 more games and lost 7 more games than team A. How many games has
team A played?

A DRI B BAFE— /N EERIE AT L3, 9 LIRS AN R, B AN\, A
O T S I A05, B T SIS N IR A S, LB I A \ERT 7
36, WA NZHT 7 HHIE. 1A BBINT £ /05 I

(A)21 (B)27 (C)42 (D)48 (E) 63

Problem 6
(n + 2)! — (n + 1)!

For all integers 7 = 9, the value of n! is always which of the following?

(n+2)! — (n+ 1)!
TN 2> D prE R, Tk n! (L A TR AS 2

(A) A multiple of 4 | 4 1551

(B) A multiple of10 | 10 H{%%k

(C) A prime number |—F %L

(D) A perfect square | — M54 F 7 4L

(E) A perfect cube | — M58 74
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Problem 7

Two nonhorizontal, non vertical lines in the ¥-coordinate plane intersect to form a 45° angle. One
line has slope equal to 6 times the slope of the other line. What is the greatest possible value of the
product of the slopes of the two lines?

xy ARKRT I Y A 25 AE KT AR R B BLERA SR R 45° AT o Heih— 2k EERIARERGZ F5h—
FELRIER 6 . AR 2 FBELKIRRPTFRA R KA REEZ D7

2 3
Wy ®: ©F D3 ®6

Problem 8

How many ordered pairs of integers (z,y) satisfy the equationiﬂ2020 +y? = 297

HLOMERR G ) R + 3 = 297

(A) 1 (B) 2 (C) 3 (D) 4 (E) infinitely many

Problem 9

A three-quarter sector of a circle of radius 4 inches together with its interior can be rolled up to form
the lateral surface of a right circular cone by taping together along the two radii shown. What is the
volume of the cone in cubic inches?

IR, —ASEAR08 4 ST B EFTI 7> 2 =FR 73 R R B 1 S EE S, T DUIE IR e 1 i A
ARG AE — A A IR U HE A RO T o U A (B AR IR AR AR R 22 /D 5707 2

(A) 3rv5  (B)4rmv3  (C)3mV7T (D) 67V3  (E) 6mVT
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Problem 10

In unit square ABCD, the inscribed circle w intersects C D at M, and AM intersects w at a
point P different from M. What is AP?

w NPT BALE T ABCD, BB C DA T M 5, LRBAMAE W T M ANFE K A P,
W4 AP -2 K2

5 5 5 5 5
WY @Y o o @2

Problem 11

As shown in the figure below, six semicircles lie in the interior of a regular hexagon with side
length 2 so that the diameters of the semicircles coincide with the sides of the hexagon. What is the
area of the shaded region—inside the hexagon but outside all of the semicircles?

mE R, 6 MEEA T — NN 2 FIEAGRHA R, H¥REEERN N RS,
WAHFEER > (AT /NI B AL SRR 1 X380 AR 2202

D) 3V3—=n (E) ﬁ—w

93 3v3 7
(A) 6v/3— 37 (B)T‘[—zw (C)%_ 3
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Problem 12

Let AB be a diameter in a circle of radius 5\/5 .Let C' D be a chord in the circle that

intersects AB at a point F such that BE = 2V5 and ZAEC = 45°. What is CE? + DE??

ABREZENSV2MAMER. CDRERNKZEMABLT M E, #EBE = 2V5,
LAEC = 45°.ﬁ€OE2 + DE?*?

(A)96 (B)98 (C)44V5 (D) 70v/2  (E) 100

Problem 13

Which of the following is the value of \/]032 6 + logs 67

AN R PRI A E

V1og, 6 + log, 67

(A)1  (B) Vieg,6 (C)2 (D) log,3++/log;2  (E) v/log, 6 + 1/log, 6
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Problem 14

Bela and Jenn play the following game on the closed interval [0, 7] of the real number line,

where 1 is a fixed integer greater than 4. They take turns playing, with Bela going first. At his first

turn, Bela chooses any real number in the interval [0,n], Thereafter, the player whose turn it is

chooses a real number that is more than one unit away from all numbers previously chosen by either
player. A player unable to choose such a number loses. Using optimal strategy, which player will
win the game?

Bela Al Jenn #ESEHCHH 1[0, n]IXASXTE] AR, X B n o2 — KT 4 11 E R8BI
Wil *k, Bela JeFaG. B G, Bela [0, n]IXIAJ AR EEE— S, % P RREPIZEATIT A,
TRAS NIEFERIZ A LB VRN Z AT 2k i KBTS BB R T 1, A LT LA
e IXFEIHL AR T B 1o A5 P NHRE B LRSS, IR A1 T 2 B A5 X I i ek 2

(A)Bela will always win | /& /& Bela j

E—
=

(B)Jenn will always win | =& Jenn

(C)Bela will win if and only if 7 is odd | 24 HAY 24 n ;2 & 50T, Bela 2
(D)Jenn will win if and only if 7 is odd | 4 HAY Y n & &2, Jenn &
(E)Jenn will win if and only if n>8 | 4 HAY 4 n>8 I}, Jenn 2 f

3

=1}

Problem 15

There are 10 people standing equally spaced around a circle. Each person knows exactly 3 of the
other 9 people: the 2 people standing next to her or him, as well as the person directly across the
circle. How many ways are there for the 10 people to split up into 5 pairs so that the members of
each pair know each other?

10 AR AR, I Z AR, D AHIARESR 9 N NHR 3 DA AP 55
H2 AN, BURARS AR N, A X 10 S AR5 X, BEREER B NEA AR,
—IHZ DRI

(A)11  (B)12 (C)13 (D)14 (E) 15

Problem 16
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An urn contains one red ball and one blue ball. A box of extra red and blue balls lie nearby. George
performs the following operation four times: he draws a ball from the urn at random and then takes a
ball of the same color from the box and returns those two matching balls to the urn. After the four
iterations the urn contains six balls. What is the probability that the urn contains three balls of each
color?

—NEET B E AN B —ANEER, B A — AT, BN A S TAERMEER, George
N T ERAE 4 K ARBEVLE AGE T AL — Bk, RENETEE-ANRIGHRBK, &EHIX 2
ANVCECHI R R B, 20d 4 PR E S RAEE, @ EAIg 6 Bk, migE T BInga
3 ANERAD 3 NIEERIIE R R 202

We ®: ©; Oz ®;

Problem 17

How many polynomials of the form z° + az* + bz’ + cx® + dx + 2020, where a, b, c,

—1+iv3
and d are real numbers, have the property that whenever  is a root, so is 2 ? (Note
that i = v/—1)
Z A RA WA
z® + ax® + bx® + cx® + dx + 2020
~1+14v3

KH a, b, ¢ MldERSH, BiERT RO, B4 2 HEZuRW

e MARFEMZHAG L P0A4? QEET =V =1)

(A)0O (B)1I (C)2 (D)3 (E)4

Problem 18


https://artofproblemsolving.com/wiki/index.php/2020_AMC_12B_Problems/Problem_16
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In square ABC D, points I and H lic on AB and D A, respectively, so

that AE = AH.Points F and G lie on BC and C D, respectively, and points I and J lie

on EH sothat FI 1 FH and GJ L EH. See the figure below. Triangle AEH

quadrilateral BF I F, quadrilateral D H J G, and pentagon F'C'G JI each has area 1. What is F'1>?

WME R, I ABCD i, i E M H W TREABMDA &, /e AE=AH, 5 F A
G THEBCHMCD Y, HEI1mJnT&EEHR b, witFI 1 EH, GJ L EH,
=M% AEH, Wiltl¥ BFIE, Wil DHJG F ik FCGJI RN 1, HFI*R% /b2

D G C

A E B

(A)g (B) 8 —4vV2  (C) 1+ V2 (D)Z\@ (E) 2v2

Problem 19


https://artofproblemsolving.com/wiki/index.php/2020_AMC_12B_Problems/Problem_18
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Square ABC'D in the coordinate plane has vertices at the

points A(1,1), B(—1,1),C(=1, =1), 4pq D(1, -1). Consider the following four
transformations:

e L, a rotation of 90° counterclockwise around the origin;

o 1, arotation of 90° clockwise around the origin;

e H, a reflection across the x-axis; and

e Vi areflection across the Y-axis.

Each of these transformations maps the squares onto itself, but the positions of the labeled vertices
will change. For example, applying R and then V' would send the

vertex 4 at (1. 1) to (=1, =1) and would send the vertex B at (—1, 1) to itself. How many

sequences of 20 transformations chosen from {L, R, H,V'} yill send all of the labeled vertices

back to their original positions? (For example, R,R,V, H is one sequence of 4 transformations that
will send the vertices back to their original positions.)

FEARARFTN, 1EJ7 T ABCD (1) 4 AT (R AL KR 53 il R
A1), B(=1,1), C(=1, =1), D(L, =1) st F 4 a5 L, 5835 SIS EHERS 90°;

R, G RUBIEHIER: 90°: H, KT x HXNHFR: v, KTy BIRAR. X 4 DA IR
AR IE D7 W 0] B B, (ESR T AL B 2 R AR A . B, ARIRAE A R A0V )=, Th 4
MALER (1, D ZR T 1, -1, FANTEB 1, 1) HAXER] TEFERNVE. N
5 {L, R, H, V) PRUCGESE 20 DRBA DT, WA ZDMIXFERFPA, RIS
XA AR 20 AR, IEJT IR TE SR RN EA 1S B IERIIAE? (Fl, R . R, V,
H IR 2 26 E I 4 DRI PP 51, RENS ST TS AR [T E A48 B R AL ED

(A)2°" B)3-2° (©)2*® (D)3.2* (E)2%

Problem 20

Two different cubes of the same size are to be painted, with the color of each face being chosen
independently and at random to be either black or white. What is the probability that after they are
painted, the cubes can be rotated to be identical in appearance?

PAAN TR RN ) 1E 7 AR R RN T R Sk A7 H N L iR i 2 als A B, AR AR B SER S, AT LA
B e A IX P IE TR — R — RN R 2 2 /0 ?
9 289 147 589
(A)@ (B )2048 (€ )E (D )1024 (E )4096
Problem 21
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n + 1000

How many positive integers n satisfy 70 -
not exceeding x.)

Nk

(Recall that =] is the greatest integer

G2 DA IERE n WL

n + 1000

—— = Va7

(e [ClgeE it x oL )
(A)2 (B)4 (C)6 (D)30 (E) 32

Problem 22

(28 — 3t)t

What is the maximum value of 4t for real values of 7

(28 — 3t)t
O s, WaRis 40 HIRKERZD?

W ® ©n O ®;

Problem 23

How many integers 7 = 2 are there such that whenever 21 22, ---, Zn are complex numbers such
that

|z1] = |z2| = ... = [2n| =1 and 21 + 22 + ... + 2, = Ojthen the numbers 21, 22, -++s Zn are

equally spaced on the unit circle in the complex plane?

HZ OB 022 Wi, RE21, 22, 0 2o R HA N IR £

21| = |z2| = ... =zn| =1and 21 + 25 + ... + 2, = 0 FpL 21, 22, ooy Zufh T (155
AT £ = A PR B[R] 2

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5
Problem 24

10
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Let D (1) denote the number of ways of writing the positive integer n as a

product™ = J1-fa--- frswhere k > 1, the fiare integers strictly greater than 1, and the order in
which the factors are listed matters (that is, two representations that differ only in the order of the
factors are counted as distinct). For example, the number 6 can be written as 6, 2 - 3, and 3 - 2,

SO D(G) = 3. What is D(QG)?

D(n)g m4m iE 5% n B UL FRBUERITES: = fu - for o frodih ko1, filfi2 sk

T 1R, JF HIXEP 73 Y R Uy 2 F B2 18 1 (R, PRk RoR Tk A& 1 (i
FEATE, A AZ R TTIEEAF AR RTTE - B, 5 6 \fblg5 M6, 2-3

#13-2, WD) =3, wD(96)r 219

(A) 112 (B) 128 (C)144 (D) 172 (E) 184

Problem 25
For each real number a with 0 < @ < 1, Jet numbers 2 and ¥ be chosen independently at random

from the intervals [0> @ and [0, 1] , respectively, and let P(a) pe the probability that

sin” (rzx) + sin® (7y) > Iwhat is the maximum value of P (a)?

w0 < a < I E—A98 a4 x Ry 3sr FLEERUE X (0, a0, Uy, Pla)
Fopsin® (mz) + sin® (wy) > lygigas, o Pla)igor (/02

142 V5 —1

4 (D) 2

@)= ®2-Vi (©) ®

11
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2020 AMC 12B Answer Key

1 2 3 4 5 6 7 8 9 10 11 12 13

C A E D C D C D C B D E D
14 15 16 17 18 19 20 21 22 23 24 25

A C B C B C D C C B A B

12
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