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Problem 1
What is the value of

1 (=2) —3—(—4) —5— (—6)?
ISR RIE A2 D

1—(=2) —3—(=4) — 5 — (=6)?
(A) —20 (B) —3 (C) 3 (D) 5 (E) 21

Problem 2

Carl has 5 cubes each having side length 1, and Kate has 5 cubes each having side length 2. What is
the total volume of these 10 cubes?

Carl 5 5 NAKIN 1 WISLJTHK, Kate H 5 NN 2 BN, X 10 DALTT AR LEARUE 2

2

(A)24 (B)25 (C)28 (D)40  (E) 45

Problem 3

The ratio of w to x is 4 : 3, the ratio of ¥ to z is 3 : 2, and the ratio of z to x is 1 : 6. What is the
ratio of w to Y7

wEt x IELAE RN 4:3, y bz FOERAE N 3:2, z Hb x BOERIE N 1:6. T w kL y &£/
(A)4:3 (B)3:2 (C)8:3 (D)4:1 (E)16:3

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?

—ANEMA=MIERWAD SR RN o b, Hta>b, Ha M b HAFE. Wb K
wMERZ A ?

(A)2 (B)3 (C)5 (D)7 (E)11
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Problem 5

How many distinguishable arrangements are there of 1 brown tile, 1 purple tile, 2 green tiles, and 3
yellow tiles in a row from left to right? (Tiles of the same color are indistinguishable.)

21 ARt ERE, 1 BRR B ERE, 2 SRR EEREA 3 B R M e B HER —HE, — 35
Z/DRAFEIHES?  GEUEHH R EAE AN AX 20
(A)210 (B)420 (C)630 (D)840  (E) 1050

Problem 6

Driving along a highway, Megan noticed that her odometer showed 15951 (miles). This number is a
palindrome-it reads the same forward and backward. Then 2 hours later, the odometer displayed the
next higher palindrome. What was her average speed, in miles per hour, during this 2-hour period?

4 Megan 7E i A B E2 IR, RN B EBEREEECN 15951 GEED o XU AN
W — DR RN AT, S8 — PR 8. 2 b E, BRRERESECON T — MR
(R EIAE . IR AEIX 2 /NI B T, I8 TH Oy 22 /b B /NI 2

(A)50 (B)55 (C)60 (D)65 (E) 70

Problem 7

How many positive even multiples of 3 less than 2020 are perfect squares?

/NT 2020 HIFTA 3 BOEECHRRE00 B E Y, A2/ N0 e e i e
(A7 (B) 8 (C)9 (D) 10 (E) 12

Problem 8

Points P and € lie in a plane with PQ = 8 How many locations for point [2 in this plane are there
such that the triangle with vertices I, Q, and R is a right triangle with area 12 square units?

BPAQfE—F AN H PO=8. EIXAFHINA Z/ DX R, 150N P, O F R AT
HI=MIE—ANEA =M, BN 122
(A) 2 (B) 4 (C) 6 (D) 8 (E) 12
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Problem 9

For how many ordered pairs of integers (z,9) satisfy the equation 2% 4y = 2y7?

20 FRE (o ) WA THEE 220 +y? = 2y?

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

Problem 10

A three-quarter sector of a circle of radius 4 inches along with its interior is the 2-D net that forms
the lateral surface area of a right circular cone by taping together along the two radii shown. What is
the volume of the cone in cubic inches?

N E PR, ARy 4 FEF IR 50 2 =EB 0 R B 1 S L AR, nT LB IR e 1
ASPARREAE — G A LB R . XA B HEAR AR FR Dy 2 /b 3705 98] 2

(A)3mV5  (B)4mv3  (C)3nVT (D) 67V3  (E) 61T

Problem 11

Ms. Carr asks her students to select 5 of the 10 books to read on her classroom reading list. Harold
randomly selects 5 books from this list, and Betty does the same. What is the probability that there
are exactly 2 books that they both select?

Carr 20 HZORUMA A AEANTN—5K5147 10 AR5 _EARIE 5 APIEE . Harold M55 _EREHLIE
BT 54, Betty thilntt. WA, G4 2 APgmEEH R 2 07

5 4 25
W3 B ©F O ®;
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Problem 12
1

The decimal representation of 202°consists of a string of zeros after the decimal point, followed by
a 9 and then several more digits. How many zeros are in that initial string of zeros after the decimal
point?

1
2020 (R NECFRORAE NS SR R R ) 0, BESE R 19, HESERL HAhHr . WIFEN
HAEBERE 9 20, —3HZ AN 02

(A)23 (B)24 (C)25 (D)26 (E)27

Problem 13

Andy the Ant lives on a coordinate plane and is currently at (—20,20) facing east (that is, in the

positive z-direction). Andy moves 1 unit and then turns 90° left. From there, Andy moves 2 units
(north) and then turns 90° left. He then moves 3 units (west) and again turns 90° left. Andy
continues his progress, increasing his distance each time by 1 unit and always turning left. What is
the location of the point at which Andy makes the 2020th left turn?

Wiy Andy {ELEALFRFIE E, HEIAZT (—20, 20) MEAA CBI, M5 x flE2EH7 5D o Andy
HRMATEI— AL, ARG T 90° o MATARIH ST UE XAE s 1 2 AN (mdk)
SRIGIRIZEHRE T 90° o Z Jafh SIa R s T 3 AN () , SRIGFHRHZERE T 90° o Andy
PA T AT - S A 5, BRI R S #RIE N 1, HAS 2 m AR, 2 Andy 25 2020 X
[ 2 FE 0T, ARTTER S B R 2 7

(A) (—1030,-994)  (B) (—1030,-990)  (C) (—1026,-994) (D) (—1026,-990)  (E) (—1022, —994)
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Problem 14

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?

N B, 6 AR T — MK 2 RIENUE RN, BB ARSI L E A,
W, B (L TINB N EAE R R AR X 8D R 207

D) 3V3—=n (E) ﬁ—w

(A) 63— 37 (B)?—Qw (C)%§

s
3

Problem 15

Steve wrote the digits 1, 2, 3, 4, and 5 in order repeatedly from left to right, forming a list

of 10,000 gigits, beginning 123451234512 .. . . He then erased every third digit from his list (that
is, the 3rd, 6Gth, 9th, . . . digits from the left), then erased every fourth digit from the resulting list (that
is, the 4th, 8th, 12th, . . . digits from the left in what remained), and then erased every fifth digit from

what remained at that point. What is the sum of the three digits that were then in the
positions 2019? 2020? 2021?

Steve N\EFAKIKEEWSE 1, 2, 3, 4, 5, BEAEHE—HF 10, 000 MEFHIF5], LA
123451234512.. 146, RJE MNP0 B AEEE 3 N85 (BRI, WA IR IREERREE 3,
F6, 9, - MNT , REIEBRRTFHBRE 4 NMEUEERR (B, NS —IREERR S T
B FIIR, WEFEARKIKIERSE 4, 58, 212, M) , ZJEHMETRTFAIE, #
SRR S MNBUE, BRESE 2 )G, LTS 2019, 2020 FNES 2021 My E R 3 AN AN Z D2
(A)7 (B9 (C)10 (D)11 (E) 12
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Problem 16

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 A1 Jenn fESC¥CH B [0, n] XAXEIAMIRR, X8 nt— KT 4 R E B, b
TR WM AL, Bela 56714, %G, Bela N [0, n] XIAJAAESILRE S8, 2N kEEH
TG, A N BRI AN LB TR 2 Fi N\ © &1L T SSEBE B AR T 1. 4
AT IR XA, AKX LT 1 A N S RS, IRk T2 s
X3 ?

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

(B) Jenn will always win | &2 Jenn fi

(C) Bela will win if and only ifn is odd | 2 HAU Y n 2 #t, Bela 25

(D) Jenn will win if and only ifn is odd | 24 HAX Y n 2 &, Jenn &

(E) Jenn will win if and only if n>8 | 4 HIY %4 n>8 i, Jenn &/

Problem 17

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 MBS AN, MHILZ B RS . BN AFARLR 9 NP 3 DN, FEMRH 55
132 NN, BLRARK TR AR AN N 5 4IX 10 NG 5 %, EERAEERT I AN NERAH ELIH,
— I/ 2 DMITIE?

(A)11 (B)12 (C)13 (D)14 (E) 15
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Problem 18

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?

—MET BRE AR — AN K. SFUEA AN ET, BSRA S TLAERFIEEK . George
T R 4 Ok ABENLEEE T B — AR, R AETRE-REIERER, REEX 2
ANVCEC BRI B B . Z0d 4 IRIXFEME RS, T RAI0H 6 ek, T 2806
3ANERFN 3 ANIEER IR R 2 /b2

Wg ®: ©; M5 ®;

Problem 19

In a certain card game, a player is dealt a hand of 10 cards from a deck of 52 distinct cards. The

number of distinct (unordered) hands that can be dealt to the player can be written
as 158 A00A4 A AO. What is the digit A?

TR R A, — NETF—B 52 5k AR BT s R Fl L 10 5kR . XN IEFHEGX 10
SRR BIANE ) CANZG &R ) 51 50nT AR 5 % 15840044440, NIELT 4 &% /02
(A) 2 (B) 3 (C) 4 (D) 6 (E) 7
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Problem 20
Let B be a right rectangular prism (box) with edges lengths 1, 3, and 4, together with its interior. For

real 7 = 0, let S(7) be the set of points in 3-dimensional space that lie within a distance » of some

point in B. The volume of S(7) can be expressed as ar® 4 br* +cr + d, where @, b, ¢, and d are
bc 0

positive real numbers. What is ad

BRAENMN 1, 34 WEK (BT RENMKEE. T8 =0, 25()

=g, B B b S P B R - T AR E S . SR LR R R

be
_?
ar® +br* 4 cr +d, XH a, ¢ fld#RIESLH, Rad

(A)6 (B)19 (C)24 (D)26 (E) 38

Problem 21

In square ABC D, points F and H lic on AB and D A, respectively, so

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

on K H sothat FI | EH and GJ 1 EH. See the figure below. Triangle AEH

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

TEIETTH ABCD h, 35 E R H 2SI FEEBEABMDA &, e AE=AH. 5 F M G254 F
S BCHCD L, BEITMJIMNTEREER &, W%EFI L EH, GJ L EH. W FEF=,
=% AEH, Vili% BFIE, VWiil¢ DHJG FlFHiHTY FCGJI RN 1. W FI?E% /59

D ¢ C

A E B

(A)g (B) 8 —4v2 (C) 1+ V2 (D);\@ (E) 2v2
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Problem 22
What is the remainder when 2°°% + 202 is divided by 2'°* + 2°' + 12

227 + 202 002" + 271 + 1T R M E D7
(A) 100 (B) 101  (C)200 (D) 201 (E) 202

Problem 23
Square ABC'D in the coordinate plane has vertices at the
points A(1,1), B(—1,1),C(=1, 1), 4nd D(1, —1). Consider the following four
transformations:
e L, a rotation of 90° counterclockwise around the origin;
e %, a rotation 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.)

TEARRRIII N, IEJTE ABCD B 4 NSRRI ER N4 (1, 1), B (—1, 1), C (—1,
—1), D (1, —1) . ZEWMTF 4N L, 557 SN EHER 90° 5 R, S35 5 S
et 90° 5 H, R*T x FiXTFR; vV, Ty X #K,

X 4 AR AN E T S B B, (R TS A B R AR, Biln, AR
B RMV G, T ARMERMN (1, D BT (=1, =D, EANTLEB (—1, 1D &
KRB T EFERAME. NES (L, R, H, V) PIRIKER 20 NMEBLA R — A5, HEH
Z/FRFER T A, FEAR KRG IXANF A ) 20 kA E,  1EJ7 T A5 8 2414 E R
KB E? (P, R, R, V, HHRIXEE—4UH R4 AER) 4 WAEH RS, RESSH TS #R Ak
SR EATT B ER AL E D

(A)2°" B)3-2° (©)2*® (D)3.2* (E)2%


https://artofproblemsolving.com/wiki/index.php/2020_AMC_10B_Problems/Problem_22
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Problem 24

n + 1000
L = VAl

How many positive integers 72 satisfy 7' (Recall that =] is the greatest integer

not exceeding x.)

n + 1000

_ ?
% RN e 70 Va7

[ e ot x e e

(A)2 (B)4 (C)6 (D)30 (E) 32

Problem 25

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

n=fi-fo fr

where & > 1, the fi are 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(6) =3, What is 1 (96)o

D(n)g 540 TF 550 n B pk L F SRR R0 77 130

n=fi-fo fr

Ho k=1, Sl mrs T | s, I LIS R 751 H 1 5 S T & B E e i (R,
TR TR R TFIIE AR, 354X FiRh 3o i B R A — R FoR ) . i,

$v 6 ATLAE 6, 23132, D (6) =3. 11D(96)2x /2

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

10
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2020 AMC 10B Answer Key

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

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

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

11
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