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2019 AMC 10B

Problem 1

5
Alicia had two containers. The first was 6 full of water and the second was empty. She poured all the

water from the first container into the second container, at which point the second container

3
was 4 full of water. What is the ratio of the volume of the first container to the volume of the second

container?
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Problem 2

Consider the statement, "If 72 is not prime, then = — 2 is prime." Which of the following values
of m is a counterexample to this statement?

FEwWr: R n AR, Ban - 250 7 PUR RIS n B2 iR B S ?

(A)11 (B)15 (C)19 (D)2l (E)27

Problem 3

In a high school with 500 students, 40% of the seniors play a musical instrument, while 30% of the
non-seniors do not play a musical instrument. In all, 46.8% of the students do not play a musical
instrument. How many non-seniors play a musical instrument?

FE— P A 500 4 2L R s, 0% i = AR i ZE ARG, T 30% I E M = AE AT ZE AR
aro BAAME, 46.8%HIFEASEZERG. A2 Em ="t Sz R

(A) 66 (B) 154 (C) 186 (D) 220 (E) 266
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Problem 4

All lines with equation @ + by = ¢ such that @, b, ¢ form an arithmetic progression pass through a
common point. What are the coordinates of that point?

a, b, cRFEEIIN, HITRE ax+by = c RonWELAEL 23 ml. WA IRZTA?
(A) (-12) @® (01 (©)1,-2) O 10 (® (12

Problem 5

Triangle ABC lies in the first quadrant. Points A, B, and C are reflected across the line ¥ = Z to
points A', B, and C", respectively. Assume that none of the vertices of the triangle lie on the
line ¥ = Z, Which of the following statements is not always true?

=i ABC hi T 35— %R, AUA, BRICIHEL y=x RINFHIERS A, B C' . B=
TR AE y = X IR R AEL . BUNIBANFRIR A2 — € 1EH ?

(A) Triangle A’ B'C" lies in the first quadrant | =7 A’ B'C'1E 45— %R

(B) Triangles ABC and A’ B'C" have the same area | = 7% ABC #l A’ B'C" )i - AH 7]
(C) The slope of line AA"is —1| B2k AAfIRH% 2 -1

(D) The slopes of lines AA’ and C'C" are the same | ELAAFICC' {14} AR 7]

(E) Lines AB and A’ B’ are perpendicular to each other | B2 AB #1 A’ B H M EH

Problem 6

There is a real n such that (7 + 1)! + (n + 2)! = n!- 440 \what is the sum of the digits of n?

EEs ni g+ D+ (n+2) =nl- 440 0 g g ANbr 2 2 /02
(A)3 (B)8 (C)10 (D)11 (E) 12
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Problem 7

Each piece of candy in a store costs a whole number of cents. Casper has exactly enough money to
buy either 12 pieces of red candy, 14 pieces of green candy, 15 pieces of blue candy, or n pieces of
purple candy. A piece of purple candy costs 20 cents. What is the smallest possible value of n?

7 i L AR — O ) BN AR S B AR . Casper B R 5 BRI S 12 Bear i, 14 Hesg ik
B, IS HE AP REE n R AR . —PURaEREN 203£0 . n /AT EEZ D ?
(A)18 (B)21 (C)24 (D)25 (E)28

Problem 8

The figure below shows a square and four equilateral triangles, with each triangle having a side lying
on a side of the square, such that each triangle has side length 2 and the third vertices of the triangles
meet at the center of the square. The region inside the square but outside the triangles is shaded.
What is the area of the shaded region?

TEIER VIEFBMUANED =AY, BN =MEA —FUELETTRN—%1L L, s
=M 2, I H& = AR =T e B R sg . IR R AELE =M
SIS IR R o T B XIS T R 2 22 /0

(A)4 (B)12—-4V3 (C)3vV3 (D)4V3 (E)16—4V3
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Problem 9

The function f is defined byf(m) = Ll=l] = Il=]kor anl real numbers z, where 7] denotes the

greatest integer less than or equal to the real number ». What is the range of /2

e ses x, mf e Rl (@) = Lel] = 1z )] sl semm r ot som e st

] f BB G FE 2 /b2

(B) The set of nonpositive integers | JEIE B K e
(D) {0}

E) The set of nonnegative integers 1 T ¥
| AR H AL

Problem 10

In a given plane, points A and B are 10 units apart. How many points C' are there in the plane such
that the perimeter of A ABC' is 50 units and the area of A ABC' is 100 square units?

FELERIFTH Y, A AR BAHEE 10 MK E. Pl A2 D4R C, BRAABCHAK
& 50 ALK, HAABCHTHRZ 100 )7 $AL?
(A) O (B) 2 (C) 4 (D) 8 (E) infinitely many

Problem 11

Two jars each contain the same number of marbles, and every marble is either blue or green. In
Jar 1 the ratio of blue to green marbles is 9 : 1, and the ratio of blue to green marbles in Jar 2is 8 : 1.
There are 95 green marbles in all. How many more blue marbles are in Jar 1 than in Jar 2?

PRANGHE T A R A A6 5 A R B R B R, B I RS2 I (A Bk (. 2SS 1A BT
i, WESSEIIEERLLEIN 9 1 1, MAES 2 M TR, EaS5gasaEekmteh 8 ;1.
M 95 MR IR . A ZE 1AM IR IR BRI 2 MET I Z 2042

(A)5 (B)10 (C)25 (D)45 (E) 50
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Problem 12

What is the greatest possible sum of the digits in the base-seven representation of a positive integer
less than 2019?

—AN/INT 2019 B IERERL, B R-BEER R T B BN B B AR EOR AT REAE R 2 D
(A) 11 (B) 14 (C) 22 (D) 23 (E) 27

Problem 13

What is the sum of all real numbers 2 for which the median of the numbers 4,6, 8,17, and z is
equal to the mean of those five numbers?

SKH xPiL S 4, 6, 8, 17 XBABI A EEE T X BA BT EIE, R T2 S8
Hox a2 b

5) 35
@) -5 ®0 (©5 O (®

Problem 14

The base-ten representation for 19! is 121, 675, 100,40M, 832, HOO where T", M,
and H denote digits that are not given. What is T" + M + H?

EHiEHIFRR T, 1902 121, 6T5, 100, 40M, 832, HO0, HA' T, M, H iR R FZREL H.
W T+M+HEZ/?

(A)3 (B)8 (C)12 (D)14 (E)17

Problem 15

Right triangles 71 and 72 have areas 1 and 2, respectively. A side of 71 is congruent to a side of 72,
and a different side of 71 is congruent to a different side of Z2. What is the square of the product of
the other (third) sides of 71 and 12?

HM=ME LM LERD R LA 2, L85 LR—Um&E,, s 345 Lr5n—
WA . TH LEHE CGE=) MKERRKFT&Z D02

28 32 34
@WT ®1 ©F OF (12
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Problem 16

In AABC with aright angle at C, point D lies in the interior of AB and point [ lies in the interior
of BC sothat AC = CD, DE = EB, and the ratio AC' : DE = 4 : 3. What is the
ratio AD : DB?

FEAABC W C RHEATIA, & DEABIINGE, E#HBCHIN, fH18 AC = CD, DE =EB,
FEHAWEI KRR AC : DE=4 : 3. W AD © DB &% /b?

(A)2:3 (B)2:v5 (C)1:1 D)3:v5 (E)3:2

Problem 17

A red ball and a green ball are randomly and independently tossed into bins numbered with positive
integers so that for each ball, the probability that it is tossed into

bin kis 2~ *for k = 1,2,3,....What is the probability that the red ball is tossed into a higher-
numbered bin than the green ball?

— LA — A SRR FE L B Pt IR 8w 5 O E R, TR Bk, Pt
G5 ok BRI RZ2, k=1, 2, 3, -, AEBREHEHSEIRE S T &0 E R
R E 2

2 3 3
@W; ®: ©; O ®:
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Problem 18

3
Henry decides one morning to do a workout, and he walks 4 of the way from his home to his gym.

3
The gym is 2 kilometers away from Henry's home. At that point, he changes his mind and walks 4 of

the way from where he is back toward home. When he reaches that point, he changes his mind again

3
and walks 4 of the distance from there back toward the gym. If Henry keeps changing his mind when

3
he has walked 4 of the distance toward either the gym or home from the point where he last changed

his mind, he will get very close to walking back and forth between a point A4 kilometers from home
and a point B kilometers from home. What is |A— B

— K5 Henry #8528, @iﬁTM%@Jﬁiﬁ@EEﬁ%Eﬁi M X B B H B 2 2km.
FELEIS, Henry 5022 1 E&, #kRIX, #ﬁ?ﬁé&%ﬂ%ﬁﬁ%ﬁ@i A RTEA — m, At
VGG EN-S #ﬁiiﬁ%?ﬂﬁiﬁ’fﬁﬁﬁ%ﬁﬁi AR Henry s g X REAE I 283X R e 353
$ﬂ1¢§?ﬁﬂi%§igﬁﬁ%, B2 AR FGE TR R A km MIEZK B km I s A #3),

WA — Bl
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Problem 19

Let S be the set of all positive integer divisors of 100, 000. How many numbers are the product of
two distinct elements of S?

W S 72 100, 000 FI T IEAEM RS . WA Z/D80E SN AR IR R ?
(A)98 (B) 100 (C)117 (D) 119 (E) 121
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Problem 20

As shown in the figure, line segment AD is trisected by points B and C' so
AN N N
that AB = BC = CD = 2. Three semicircles of radius 1, AEB, BFC, ang CGD, have their

diameters on A, and are tangent to line EG at F¥, I and G respectively. A circle of radius 2 has

its center on F'. The area of the region inside the circle but outside the three semicircles, shaded in

. . E T — ﬁ + d) .. .
the figure, can be expressed in the formb where @, b, ¢, and d are positive integers
and a and b are relatively prime. Whatisa + b+ ¢ + d?
R, LBADY R BAM C =57, f##5 AB=BC=CD=2. =Py 114
AN SN N

AEB, BFC, 1 CGD,jyy g2 45#F AD I, 7 FHEZ AD B IE-—LFHKN, SH5HE
L2k EG YT Ev FAIG. KR 2 MEMIBLOLE Fo 76 R N ELE = A2 B 01X 3% i A v

2-71'—\/6+d
B s, i e U 0 N B 3D ’

JFH afl b ZEHFF. Ma+b+c+d&E?

Hrha, b, cfld2IERE%,

A U D

(A)13 (B)14 (C)15 (D)16 (E)17

Problem 21

Debra flips a fair coin repeatedly, keeping track of how many heads and how many tails she has seen
in total, until she gets either two heads in a row or two tails in a row, at which point she stops
flipping. What is the probability that she gets two heads in a row but she sees a second tail before she
sees a second head?

Debra Jx B &% — MR ERIRE T, JFfr8ac i 8 30E 2] 1 2 /Db mm 2/ 0xdm, B2
it 4 S B I O A TR B S e A 1. WIS BN IR, HR M IR B S A
5 R B IETH Z AT MR 2 D

Wz B ©= O ®;
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Problem 22

Raashan, Sylvia, and Ted play the following game. Each starts with $1. A bell rings

every 15 seconds, at which time each of the players who currently have money simultaneously
chooses one of the other two players independently and at random and gives $1 to that player. What
is the probability that after the bell has rung 2019 times, each player will have $1? (For example,
Raashan and Ted may each decide to give $1 to Sylvia, and Sylvia may decide to give her dollar to
Ted, at which point Raashan will have $0, Sylvia will have $2, and Ted will have $1, and that is the
end of the first round of play. In the second round Rashaan has no money to give, but Sylvia and Ted
might choose each other to give their $1 to, and the holdings will be the same at the end of the
second round.)

Raashan, Sylvia fll Ted Bt FiffExk. AN AMSUTFaG. W8 15 Foepms—W, b &
ANE B ELR R ST FEA UL R A AN N IER I — N, FRA BN IEERSL. 0 T 2019
e, MR EHESIMRZEL /b2 (Fln, Raashan Al Ted A GE4: % H YLiE 4y Silvia 1 3
JG, Silvia AT REL R E %S Ted $1 3570, iXHf Raashan 2 45$0, Silvia<H9$2, Ted &2F$1, X
SRR — R A W RAS . (B8 %6, Raashan %A%k, {HJ2 Sylvia #1 Ted 7] LLIEEE T
FALE ST 781, LRI R AE R, AT PR AN Z BT —FF . )

Wz ®; ©F Oz ®;

Problem 23

points A(6, 13) and B(12, 11) jie on circle w in the plane. Suppose that the tangent lines

tow at A and B intersect at a point on the z-axis. What is the area of w?
mA6, 13)F1 B(12, 1) TP N B lw b o RBAE AR B AR TIZAHAS T x il i — e
AW TR 2 702

83w s 851 3 87
W= B @ ®= ®
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Problem 24

x2 + 5z, +4
Z, +6  forall nonnegative

. . Tn+1 =
Define a sequence recursively by Zo = 5 and

integers n. Let m be the least positive integer such that 229 1n which of the following

intervals does m lie?

x2 + 5z, + 4
Tptl =
& ARG T = DmmAL T+ 6  HFHA SRS, A mE
1
w , Im S 4 + —-. . |
N TE K i 920 "SR E MR [8] 2

(A) [9,26] (B) [27,80] (C) [81,242] (D) [243,728]  (E) [729, 0)

Problem 25

How many sequences of Os and 1s of length 19 are there that begin with a 0, end with a 0, contain no
two consecutive (s, and contain no three consecutive 1s?

HZ OB 19 it 0 A LA RIFPAL, BLOJEk, PLOZRE, AEEELEMA0, thA
BEELSE=A 17

(A)55 (B)60 (C)65 (D)70 (E) 75

10
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2019 AMC 10B Answer Key

1 2 3 4 5 6 7 8 9 10 11 12 13
D E B A E C B B A A A C A
14 15 16 17 18 19 20 21 22 23 24 25
C A A C C C E B B C C C

2019 AMC 10B Solution
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