2019 AMC 10A

2019 AMC 10A

Problem 1

What is the value of
2(0( )) + ((20)1)9?
FHHEARE R 2 D

2(0(19)) + ((20) 1) 9?

(A)0O (B)1 (©)2 (D)3 (E)4

Problem 2

What is the hundreds digit of (201 — 1517

(0! - 1YW HMNEF 2 /D7
(A)0O B)1 (©)2 D)4 (E)5

Problem 3

Ana and Bonita are born on the same date in different years, n years apart. Last year Ana
was O times as old as Bonita. This year Ana's age is the square of Bonita's age. What is 17

Ana F1 Bonita HAEFEAFRIERHIE—K, M n . 24 Ana FIFER /& Bonita FEREHT 5 £%.
A4 Ana AR /2 Bonita SRR H T . Ml n 2% /b2
(A)3 (B)5 (C)9 (D)12 (E) 15

Problem 4
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A box contains 28 red balls, 20 green balls, 19 yellow balls, 13 blue balls, 11 white balls,
and 9 black balls. What is the minimum number of balls that must be drawn from the box without
replacement to guarantee that at least 15 balls of a single color will be drawn?

—AET R 28 M, 20 AR, 10 MR, 13 MIERR, 114N ERRATO SRR R T (R
TE B ERH 15 A e ak, ER A VPRE OGS, UM T FH 3Rt
b RE DAY

(A)75 (B)76 (C)79 (D)8 (E)91

Problem 5

What is the greatest number of consecutive integers whose sum is 457
RZ W LI Z/DANELREL, EATREAE 452

(A)9 (B) 25 (C) 45 (D) 90 (E) 120

Problem 6

For how many of the following types of quadrilaterals does there exist a point in the plane of the
quadrilateral that is equidistant from all four vertices of the quadrilateral?

a square
a rectangle that is not a square
a rhombus that is not a square
a parallelogram that is not a rectangle or a rhombus

an isosceles trapezoid that is not a parallelogram

FE UL R DU A 2 A0 Fd, A2 DU IAHE i 21 T A7 AE — A5 DU IR B B DY A T 25
FR?

iyi7

NIRRT

“ARIETTRHIZETE

AR KT BZE AT A Y

AT PAT VUL 0 2 R I

A1 B2 (©3 M4 (E)S

Problem 7
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1

Two lines with slopes § and 2 intersect at (27 2). What is the area of the triangle enclosed by these
two lines and the line Z +y = 107

1
PSRRI B 20 2 (I ELEARAS T2, 2). W HTX P IR TILE x+y = 10 FTAEH 9= Fa

TR 2/
(A)4 (B)4v2 (C)6 (D)8 (E)6vV2

Problem 8

The figure below shows line £ with a regular, infinite, recurring pattern of squares and line segments.

A
N

||

How many of the following four kinds of rigid motion transformations of the plane in which this
figure is drawn, other than the identity transformation, will transform this figure into itself?

/

some rotation around a point of line £
some translation in the direction parallel to line ¢
the reflection across line £

some reflection across a line perpendicular to line £

NSRS THEZL, DU JERE . BRI DT AL B AL R B
T 1 rf 1,

S R B R S Ry B B

FE T T DY AR T2 B R e~ I BRI AR e, B LR RR T IESEA AN, BE T LR P
BEIEE=1:uk

S E Ll E I FEA S e

W& AT T ELLNTT R F

* KT HEAN SN

s RTIFEE T HEMELA R
Ao ®1 ()2 M3 (E)4

Problem 9
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What is the greatest three-digit positive integer 7 for which the sum of the first n positive integers

is 1ot a divisor of the product of the first n positive integers?
0T n A IEREE S ATAS AT 7 A IR SR AR A A E ) e R =L IR R n 22 /D7
(A) 995 (B) 996 (C) 997 (D) 998 (E) 999

Problem 10

A rectangular floor that is 10 feet wide and 17 feet long is tiled with 170 one-foot square tiles. A
bug walks from one corner to the opposite corner in a straight line. Including the first and the last tile,
how many tiles does the bug visit?

—HKTTIEHAR B 2 10 e R, K2 17 3], 8 170 — R T &R . — R B M
— MAEIFELE BRI 5 — MK . B —Yug s — gy, Ry —kad 20
Poght 2

(A)17 (B)25 (C)26 (D)27 (E)28

Problem 11

How many positive integer divisors of 2017 are perfect squares or perfect cubes (or both)?
TE201° 1 IERER L0 %h, R 5e A PO Bk R se ST 8 (B X ANRE 2D %K
20N

(A) 32 (B) 36 (C) 37 (D) 39 (E) 41

Problem 12

Melanie computes the mean X, the median M, and the modes of the 365 values that are the dates in
the months of 2019 . Thus her data consists of 12 1s, 12 2s, ..., 12 28s, 11 29, 11 30s, and 7 31s.
Let d be the median of the modes. Which of the following statements is true?

Melanie 757 2019 S5 H (1 H BAIX 365 NMUE R FISEn, A8 M DU AS. Kk, b
FIBARAFRE 12 1, 1242, -, 12428, 11429, 11430, PAK 7431, ¥ d AME
PR Ar . TR BT IR 2

(A)p<d<M BYM<d<p (C)d=M=p @D)d<M<py (E)d<p<M

Problem 13


https://artofproblemsolving.com/wiki/index.php/2019_AMC_10A_Problems/Problem_11
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Let A ABC be an isosceles triangle with BC' = AC and ZAC'B = 40°. Construct the circle
with diameter BC', and let D) and £ be the other intersection points of the circle with the

sides AC' and AB, respectively. Let F’ be the intersection of the diagonals of the

quadrilateral BC' DD E. What is the degree measure of ZBF C?

BAABCHNEE =, BC=AC, LACB=40°, Wi&EANBCHIA, DM E /5 HNES
WACHABN 7 — /3 k. W F NVIAR BCDE Xt kM58 s, £BFC &% /b2

(A) 90 (B) 100 (C) 105 (D) 110 (E) 120

Problem 14

For a set of four distinct lines in a plane, there are exactly NV distinct points that lie on two or more
of the lines. What is the sum of all possible values of N?

R8T BV S A A LA R AR, AL R 25 B 2 2k HER BN R 1 58358 N A
5] N (IR m] B AR S A2 2 0
(A) 14 (B) 16 (C) 18 (D) 19 (E) 21

Problem 15

3 Ap_9*QAp_q
_ a, =

a =
A sequence of numbers is defined recursively by @1 = 1, 2 7, and 2ap_2 — Gn_1for

all 7 = 3. Then @2019 can be written as ¢, where P and ¢ are relatively prime positive integers.
What is P + 47

3 L Ap_9*QAp_q

—_ a”ﬂ. =
7, FHMNTHEAE N = 3, 20p_92 — Qp_1, Q20107] Ll

2:

SRR SO al =1,
p

Hd , Ehp Mg REAIERES. W p+g&z/b?

(A) 2020 (B) 4039  (C) 6057 (D) 6061  (E) 8078

Problem 16



2019 AMC 10A

The figure below shows 13 circles of radius 1 within a larger circle. All the intersections occur at
points of tangency. What is the area of the region, shaded in the figure, inside the larger circle but
outside all the circles of radius 17

FEER T 13 AN 1T RE - DECRE N Fra A s #l2 Vs, EERNEA, H
FEFTAE 4209 1 RSN A T AR 2 2 /0 2

A)4rv3 B 70 (©r(3vB+2) (D) 10r(VB-1)  (®) 7 (V3+6)

Problem 17

A child builds towers using identically shaped cubes of different colors. How many different towers
with a height 8 cubes can the child build with 2 red cubes, 3 blue cubes, and 4 green cubes? (One
cube will be left out.)

NI RAN—FE . BUEA RIS RIS . NI 2 AN LTk, 3 ME G E
A4 ANGESTITRAT D 2 /DN E A 8 ML R m s CB— AR EE A ED
(A)24 (B)288 (C)312 (D) 1,260 (E) 40,320

Problem 18
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For some positive integer k, the repeating base-k representation of the (base-ten)

7
fraction 51 is 0.23;, = 0.232323...,.. What is k?

7
T A TERH K, IR 551, 76 & HEE R RN RN
O-Ek: = 0232323k, m kb

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

Problem 19

What is the least possible value of(@ + 1) (z + 2)(z + 3)(z +4) + 2019y here 1 is a real

number?
x 2y, (@4 D)(z+2)(z+ 3)(z +4) + 20195 AT gs a2 2 /2

(A) 2017  (B) 2018  (C) 2019 (D) 2020  (E) 2021

Problem 20

The numbers 152 - - -, 9 are randomly placed into the 9 squares of a 3 x 3 grid. Each square gets
one number, and each of the numbers is used once. What is the probability that the sum of the
numbers in each row and each column is odd?

T 1, 2, 0 9 BBEHLHON 3X3 IRl 0 MBALIES TR, A BRIE A A
M7, RGN, BABARAT 58 BT 0T 2 AR A 2
2.

1 0

By B © O ®;

Problem 21
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A sphere with center O has radius 6. A triangle with sides of length 15, 15, and 24 is situated in
space so that each of its sides are tangent to the sphere. What is the distance between O and the plane
determined by the triangle?

Pty O MIBERARHIEAE R 6. EAEITH DMK HIN 15, 15, 24 =FMIE, ERNEFXL
WS ERAAEARY) . 18] O FNZ = E 1T 2 [R] R pE B 2 %2 /02

(A)2v3 (B)4 (©)3vV2 (D)2vs (E)5

Problem 22

Real numbers between 0 and 1, inclusive, are chosen in the following manner. A fair coin is flipped.
If it lands heads, then it is flipped again and the chosen number is 0 if the second flip is heads and 1
if the second flip is tails. On the other hand, if the first coin flip is tails, then the number is chosen

uniformly at random from the closed interval [0, 1], Two random numbers 2 and ¥ are chosen

1
independently in this manner. What is the probability that |z =yl > 2?

05 1 2208 CEEM) stz Mo kst M tlim . a2 b b,
NISE I AERYI 167 P/ B S S/ 1 1) 1 M w0 i OB (B SR/ -y 1) P i
Lo 53— J5iH, @R FmE L, WAHXIEO, 115 a5 7 Ar e — B U R

RS A x Al e B4lT U > 5 w2 e

7 9 2
Wz B ©; M ®;

Problem 23
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Travis has to babysit the terrible Thompson triplets. Knowing that they love big numbers, Travis
devises a counting game for them. First Tadd will say the number 1, then Todd must say the next two
numbers (2 and 3), then Tucker must say the next three numbers (4, 5, 6), then Tadd must say the
next four numbers (7, 8, 9, 10), and the process continues to rotate through the three children in

order, each saying one more number than the previous child did, until the number 105 000 jg reached.
What is the 2019 th number said by Tadd?

Travis 5 288 Thompson AN B = HfiG. Travis FIIEMATZ R, AT UOABATTHEH T
—NHHOERR . 158 Tadd 238 1, SR)5 Todd Ui T RPN (2 A13), #RJ5 Tucker
DAZRVLEE T ORI =4 (4, 5, 6) , SR)5 Tadd LA FREIYANE (7, 8, 9, 10) , X
SRR EAE =A% 2 LIP3, RN LT T 2 il — N, E R U
10, 000 A1k, 7] Tadd i 5 2019 PMEE £ /02

(A) 5743  (B) 5885 (C) 5979 (D) 6001 (E) 6011

Problem 24

Let P, 4, and  be the distinct roots of the polynomial ° — 22z° + 80x — 67. It is given that
there exist real numbers A, B, and C' such

1 A B C
3 2 = + +
thats® — 2252 +80s — 67 s—p s—q S—Tforalls € {P ¢} What

1 1 1
iSA+B+C?

% p, ¢ By R2mita® — 220° + 80z — 6T =ANREMSLAR. fAEIESLE 4, B, CI#F
1 _ A B _C
1183 — 22524+ 80s — 67 s—p s—q s—rupigs €Ay s lor. sk

T+ 5+ .

(A) 243 (B)244 (C)245 (D) 246 (E) 247

Problem 25
(n? —1)!
For how many integers 2 between 1 and 50, inclusive, is ("!)"  an integer? (Recall that 0! = 1.)
(n? —1)!
TEM 1 B S0 B CHIEERFYO 0 h, B2 s () o
(A)31 (B)32 (C)33 (D)34 (E)35
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2019 AMC 10A Answer Key

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

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

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

10




	2019 AMC 10A
	Problem 1
	Problem 2
	Problem 3
	Problem 4
	Problem 5
	Problem 6
	Problem 7
	Problem 8
	Problem 9
	Problem 10
	Problem 11
	Problem 12
	Problem 13
	Problem 14
	Problem 15
	Problem 16
	Problem 17
	Problem 18
	Problem 19
	Problem 20
	Problem 21
	Problem 22
	Problem 23
	Problem 24
	Problem 25
	2019 AMC 10A Answer Key
	2019 AMC 10A Solution

