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2019 AMERICAN MATHEMATICS COMPETITION 10B
201943 [ ERH 758 (AMC10B4)

. Alicia had two containers. The first was gfull 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 was %full of water. What is the ratio of the volume of the smaller

container to the volume of the larger container?

Alicia 5 M5 4% %—/I\EEEWK%E%E’J, BTN W A TR K
BN A A, Jktﬁﬁﬁﬁ:/l\%?%%*%m%%iv%ﬁ@, BN AR S BOR A S AN
ezt

5 4 7 9
@W. ®; ©i O ®

. Consider the statement, "If n is not prime, then n - 2 is prime." Which of the following

values of 7 is a counterexample to this statement?
BRERH:  “WRn AR, Man - 2002 7 DUR IR nE 2 IR W S ?
A)11 (B) 15 19 (D21 (E) 27

. 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 musicalinstrument?

TE— A 5004 A, 40% B =22 R 222 IR Ay, T30% M3 =22 E A2 THZE IR
o BRI S, 46.8% MW EASIZERE. AZ DI Em =2 ZEREGE?
(A)66 (B)154 (C)186  (D)220  (E) 266

. All lines with equation ax + by = c such that g, b, c form an arithmetic progression pass

through a common point. What are the coordinates of that point?

a, b, cFHEIIN, HITRax + by = R ELAGENE — At m. A s ARt
7

@12 ®;OH ©OL-2 OOy (®2

. Triangle ABC lies in the first quadrant. Points A, B and C are reflected across the line

y = x to points A, Bf and C, respectively. Assume that none of the vertices of the triangle

lie on the line y = x. Which of the following statements is not always true?
ZAABCITH—RIR. HA, BRICHEZy = xxH 001521 5A7 BRICT. Ri=
TS HRAE Y = XIXRAEL . PUNIBAN IR AN S — 32 1IEH ?

(A) Triangle A" B'Cf lies in the first quadrant. = MAABICHES — R K.
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(B) Triangle ABC and Af B'C' have the same area. = A ABCH A'BFCH A AR A
(C) The slope of line AAT is -1. HLLAAT AR Z -1,

(D) The slopes of lines AAfand CC' are the same. HAATFICC BRI 2] o

(E) Lines AB and A Bf are perpendicular to each other. HLABM ABTHMHTEH.

. A positive integer n satisfies the equation (n+ 1)!+(n + 2)! = 440- n!. What is the sum of the
digits of nn ?

IEEHnH %R (n + D+ (n+2)! =440 -nle  nfISANEL ERBTEZ FRZELZ D2
A)2 @®B)5 (10 (D)12 ()15

. Each piece of candy in a shop 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
least possible value of n?

R LA OB 5 A S MO B Casper ] 5 I0ARIG L1240 G, 1452 ORI,
ISR, SRR . —BRORREN20K0 . niE/NATRIMER 2 7

(A)18 (B)21 (C)24 (D)25 (E)28

. 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?
TR R T IERMNAN SR =M, BN=AA KRN —%a L, fEer=
ARRLK N2, HFHHS=ARRE =TGR TR OIS FEIETT TR WAETE = A TE ARG
XIS R R . A RS X SR T R A2 2 /0 2

(A4 (B)12—-4V3 (C)3vV3 (D)4V3 (E) 16 —4V3
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9.

10.

11.

12.

13.

The function fis defined by
f(@) = [lz]] = [[=]]
for all real numbers x, where (] denotes the greatest integer less than or equal to the real

number r. What is the range of f?
SMEFT S, BRELS € SCN
fz) = =[] = [L=]]
Forpn o/ T8 TSR Bor i BB E TR f I BUE G & 22 /02

(A) {-1,0} (B) FEIEEHL (O {-1,0,1}
(D) {0} (E) JE B 4R

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 OABC is 50 units and the area of OABC is 100 square
units?

FELERP I, SAMBMHEEI0MNMAGAKE ., Pl B 204G, F0ABCI A K
RES0RNKE, HOABCHIHIFZ100 ~FJ7 HiAr?

(A)O (B)2 (O4 (D)8 (E)EHzAH

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 2 is 8 : 1. There are 95 green marbles in all. How many more blue marbles

are in Jar 1 than in Jar 2?

PIAN G R R AR AN BB 2 A R B P BB K, A B BR AT R MR (s iy . RS
T, EOSSOPEERM LGN (1, MAAEFE2NME T, WSSOI LGy
8 : 1. MILHIBNMHIGEOIINIK, MBI b B RS2 T 2 2 b
N2

(A)5 (B)10 ()25 (D)45 (E)50

What is the greatest possible sum of the digits in the base-seven representation of a posi-

tive integer less than 2019 ?
—/NT20190 IR, B M-GHIRAS  HS N BT MR T REE A 220 ?
A1 @B14 (22 D)23 (E) 27

What is the sum of all real numbers x for which the median of the numbers 4,6,8,17, and

x is equal to the mean of those five numbers?

S 54, 6, 8, 17 TLANERHY A Tk AN T, 1A R S
xR % A2

5] 35
@ -5 ®0 (©5 D= ®
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14.

15.

16.

17.

18.

The base-ten representation for 19! is 121, 6T5, 100, 40M, 832, HOO, where T, M, and H
denote digits that are not given. Whatis T+ M + H?

FHEHR R, 19198121, 615, 100, 40M, 832, HO0, H.AT, M, FHATER NI TZERA
A, BT+ M+ HEZ/D?

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

Right triangles T1 and T> have areas 1 and 2, respectively. A side of Ti is congruent to
a side of T, and a different side of T1is congruent to a different side of T>. What is the
square of the product of the lengths of the other (third) sides of T1and T>?

ER S ST AT A ROVIR2 . Toli—ih STalt— 3%, Tuft il 5Tl 53—
WS, TRTRIE GBS KRR TR
W2 mo ©F oI ®w

In AABC with a right angle at C, point D lies in the interior of AB and point E lies in
the interior of BC so that AC = CD, DE = EB, and the ratio AC: DE = 4 : 3. What is the
ratio AD : DB?

{EAABCHCABE ML, MDIEABRINES, MEfEBCIIMNES, f65AC=CD, DE =
EB, 3 HAEWHIFRAC: DE=4:3. [AHIAD : DB Z%£/b?
(A)2:3 (B)2:v5 (C)1:1 D)3:v5 (E)3:2

A red ball and a green ball are randomly and independently tossed into bins numbered

with the positive integers so that for each ball, the probability that it is tossed into bin k

is2%fork=1,2,3,- --. What is the probability that the red ball is tossed into a higher-
numbered bin than the green ball?
— LA — AR ER AL B S s E RS I E R, S TREAECRE,
BEgR 5 NI E MR 27, , k= 1, 2, 3, . ZERIIEEEL S EOERY S E m =
HRE &2

1 2 1 3 3
A) — B) - C) - D) — E) -
@W; ®: ©3 O ®:

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

to his gym. The gym is 2 kilometers away from Henry's home. At that point, he
3
changes his mind and walks 4 of the way from where he is back toward home. When

3
he reaches that point, he changes his mind again and walks 4 of the distance from there

3
back toward the gym. If Henry keeps changing his mind when 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 A kilometers from

home and a point /3 kilometers from home. What is |A— B,

3
— K L Henry i FARHHE, BT T MEIEE HIERN 4 . KB H EE R R2kn,  {E
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19.

20.

3
R, HenryB(28 7 3%, kIR, Jfk TRABIREEE 4 . M BAI— Sk, Ak
3
BEERE, FATEIZAIIRE B 4 o FeHenry b2 RELE K FIA X A5 1 0 3 2

3
KEIHREFE 4 IER, AR BAE TR KA koA KD knfPiA 2 53D, i
A-B|=?

2 1 1 1
@Az ®B1 ©1l (DI @15
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 ?
BESAE100, 000F AT A IELI B IR B0 1A 2 DEUESH AN AR TG 1SRN ?
(A)98 (B)100 (C)117 (D)119 (E)121

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

their diameters on A0, and are tangent to line G at £+ F, 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 the figure, can be expressed in the form
a
E T — \/E —+ d,

where @, 0, ¢, and d are positive integers and @ and b are relatively prime. What

isa+b+c+ d?

WE TR, LRBAD# S BRIC=%7%r, ffif§AB= BC= CD = 2. =/¥RENIKF
TN TN -
FAEB, BFCjiCGD i 2 #8%E AD F, fr Tt E & ADHEF — L P A, 455

HELKEGHYUITE. FG. 220 I AEF. £ B AR AE =S5 S0 i X Sk
B, R AR RS, KA B T AR

%'ﬂ_—\/g+da

Hrba, by oMd2 IFEE, - Hafb2HFH. Ma+b+c+dEz/b?
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(A) 13 (B) 14 (C) 15 (D) 16 (E) 17
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21.

22.

23.

24.

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/x Z#l# —MISIHIE T, IFFsidrib SIE R 7 2K ERmMZ DR, B
FIUESEE PP B P O R ik, MR B AN IR, (RS —RE B R
FEAEH R BB Z AR 2 2 /00

W) B o © O @

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 has 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 Raashan 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. SylviaMiTedbt FHIHJHK. FMAMNS DTG, HEPE1I5EM B —, I
IR BRI DU K [R] I A SZ BEATL R B 0 AN e K i ) — N, RSN K S 1. BA
Wi 20190005, BAIEEAAS 1KMFE L2/ (U, RaashanMTed Al fE<x 7 H -
JEZ5Silvia 13670, SilviangEE %4 Ted $ 13570, XMW Raashan2xfH$ 0, Silviazx
$ 2, Ted=f$ 1, XHAIKE AR FPRE. £ %, Raashanikfitk, HE
SylviaflTed i] LAGE 2 HAHLA X T7$ 1, FEWERRES 4045, AATTROW PRI Z BT — 4. D

Wz ®; ©s M5 ®:

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

to w at A and B intersect at a point on the x-axis. What is the area of w ?

RA(6, 13)FBA2, INAL T FHIAMIE w . BRIRIEAFBARITIZARAS T x fll i — 5.
HAw AR Z 2
(A) %T (B) %T (C) 85m (D) 43m  (E) 871

8 4 8

Define a sequence recursively by €0 = 9 and
2 + 5z, +4
T, + 6

for all nonnegative integers 7. Let m be the least positive integer such that

Tny1 =

1

220'
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In which of the following intervals does m lie?

S AMEINEE AT = S5 AR

x2 + 5z, +4
T, + 6

X FFTA AR B . m o N IR

.’L‘n+1 —

1

SRmAEWRAX 8] ?

(A) [9, 26] (B) [27, 80] (C) [81,242] (D) [243, 728] (E) [729, 00)
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 0s, and contain no three consecutive 1s?

A2 DMK OMIA P, LOTTk, BLOZ R, A& ESMA0, thAw

TS =AN?

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

O ANMSTUNONODOS AdNM S O
1234567891111111111222222
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