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2019 AMERICAN MATHEMQTICS COMPETITION 10
2019 3£ EH+FE LB w3 (AMC10)

1.What is the value of
2(0(19)) + ((20)1)9?
FREREARGEREZD?
2(0(1 )) + ((20)1)9?
A o0 B 1 ()2 (3 ()4

2. What is the hundreds digit of (20! — 15!) ?
Q0! - 15SHI AR TR 2 D
Ao B)1 (©)2 D4 (B)S

3. Ana and Bonita were born on the same date in different years, n years apart. Last year Ana was
5 times as old as Bonita. This year Ana’s age is the square of Bonita’s age. What is n ?

Ana fl Bonita H AE7EA FISEAR [ [F]—K, ARG n 4. 4F Ana [F4FEES 2 Bonita SR8 1 5 £
A4F Ana [FAERS 2 Bonita S I°F 7. 1Al n &% /02
(A)3 (B)5 (C)9 (D)12 (E)15

4. 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?

?4\@¥t|:ﬁ 28 MER, 20 ANEEER, 19 NEEEK, 13 NIEER, 11 EER, M9 NEER. N

PRUEZ/DEUH 15 N — ek, A RVFRUIR EE RS OU T, 2 0N\ S HLEUH BRI 5L
BRORE AT
(A)75 (B)76 (C)79 (D)84 (E)9l

5. What is the greatest number of consecutive integers whose sum is 45 ?
RZ A LA 2/ DAESEA, BT R R 452
(A)9 (B)25 (C)45 (D)90 (E)120

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?
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- asquare

- arectangle 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
FELLTF RN 2 /0%, R8T _EAAAE— 5 DU 8 By DY AT
ALl

BT

- ANRIETTERIRK T

- AR IETTIERIZETE

- AT I EEE Y 147 DU E

N e b ubI AR 2

A1 B2 ©3 D4 B>

7. Two lines with slopes 2 > and 2 intersect at (2.2). What is the area of the triangle enclosed by these
two lines and the line ¢ +y = 107

PRSERER 70 12 A1 2 W EZARAZ T2, 2). MM EBELMELZ x +y =10 FriEH K=
ﬁﬁﬁ’]ﬁ* \T\Egll\ ?

(A)4 (B)4v2 (C)6 (D)8 (E)6v2

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

NEER THEZS A, DU JERRE . BRI IR A B B .

f o f f T
J R S RS Ry

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?
FE T TH B VYA S T2 B B e P R WA ey, A LR B TIESE A Hudh, et it ik A
ARSI H S ?
. some rotation around a point on line A FIZ8E £k A b HI 5N S e s
: s\igme translation in the direction parallel to line A #5&-"FAT T EHZ A F1J7 A

. the reflection across line A < T H2Zk A 15t
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. %%rfnieﬁ%eﬂection across a line perpendicular to line A X T H4&FEH T HLE A K ELZ

(A0 B)1(C)2 (D)3 (B)4

9. What is the greatest three-digit positive integer n for which the sum of the first n positive integers
is not a divisor of the product of the first n positive integers?

HI n AN IEEE SRR n AN IERE TR 280 s K = AL IEREH n 202
(A) 995 (B) 996 (C) 997 (D) 998 (E) 999

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 last tile,
how many tiles does the bug visit?

—HKTFEHAR B 552 10 TER, K& 17 R, HiA 170 e— R W7 &S . — R BT M
— MRS ELERIMN A — AT . BRS —R )G —BgRE, R —tgd v
Huigert ?

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

11. How many positive integer divisors of 201° are perfect squares or perfect cubes (or both)?
fE 201° [IEREAH Y, RSP BEE R AT (B X MRS
2

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

12. Melanie computes the mean |4 the median M, and modes of the 365 values that are the dates in
the months of 2019. Thus her data consist of 12 1s, 12 2s, - - -, 12 28s, 11 29s, 11 30s, and 7 31s.
Let d be the median of the modes. Which of the following statements is true?

Melanie t15 2019 4F 1) #5AN H 1) H 411X 365 MEUE P95 o A8 M B AE . Rt
1}@5@%&%&@% 1241, 1242, -5 12428, 11429, 11430 , L7431, wdN
SN

Bt TABAME B IR ?
(A)p<d<MB)M<d<p(C)d=M=p[D)d<M<p(E)d<p<M

13. Let AABC be an isosceles triangle with BC' = AC and ZAC B = 40°. Construct the circle

with diameter BC, and let D and FE be the other intersection points of the circle with the
sides AC and AB, respectively. LetFbe the intersection of the diagonals of the.
quadrilateral BCDE. What is the degree measure of ~BFC?

¥ OABC NZfE =447, BC =AC 3:H2ACB =40, #i&EE %N BC 1IE, D F1E 45 NE
514 AC F1 AB ) — A . i F ADYILE BCDE HIXT ALRAIAZ 5. «BFC &% /b2
(A) 90 (B) 100 (C) 105 (D) 110 (E) 120

14. For a set of four distinct lines in a plane, there are exactly N distinct points that lie on two or
more

of the lines. What is the sum of all possible values of N ?
ISP _EVUSEA R ERM RS, FEH PR B 2 5k HL2k BN A Y miB 4F
AN N B BEER SR 2 /D7
(A)14 (B)1l6 (C)18 (D)19 (E)21

15. A sequence of numbers is defined recursively by a1 = 1, a» =3/7. and
Qp_9 *Qp_q

Ay =
20‘7172 —On—1

for all n > 3. Then azo19 can be written as p/q, where p and q are relatively prime positive
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integers. Whatisp +q ?

B E XES): a1=1, a2=3 , FHFHESTHE n>3,
Qp_2 * Qn_1

a., —
" 2an—2 — Qnp—1

agors ITLAE i plq » o p M q 2 B IERES. W p+q2/b?
(A)2020 (B)4039 (C)6057 (D)6061 (E) 8078

16. 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 of the circles of radius 1?

TEER T 134208 1A - DMECKEA N AR # R A ERKIE A,
EAEFTA AR08 1 IR SO IR R 3 (T A2 22 0

(A) 47v3 (B)Tr  (C)« (3\/?? n 2) (D) 107 (\/5 . 1) (E) 7 (\/5 n 6)

17. A child builds towers using identically shaped cubes of different colors. How many different
towers with a height of 8 cubes can the child build with 2 red cubes, 3 blue cubes, and 4 green cubes?
(One cube will be left out.)
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INIAE RN =R BUEARRSL RS @ . NAR 2 MGk, 3 AN GSLT)
PRAN 4 AERE LT DR 2 DA FIRE 8 ML R miEE . CH— ki
HHEL O

(A)24 (B)288 (C)312 (D)1,260 (E)40,320

18. For some positive integer , the repeating base-k representation of the (base-ten)
fraction & is 0.23; = 0.232323..... What is k?

TR IERA K, HEEHRR 8 715, 1R k3t R0EH NGRS
0.23, = 0.232323..., Ji] k 252D 7

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

19. What is the least possible value of

(x+1)(x +2)(x + 3)(x + 4)+ 2019,

where x is a real number?

X e By, NAEANRE R 27

(x+1)(x +2)(x + 3)(x + 4)+ 2019

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

20. The numbers 1, 2, ..., 9 are randomly placed into the 9 squares of a 3 <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?
HF L, 2, .0 O BEBENUON 3% 3 AR 9 ANMALIE IR . AR IE TR A — A
e, I HAN B BEH — Ik B ARARAT 58 S5 8 A1 8 A A R 2
E2N

1 2

Wy B © O ®:

21. 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 is tangent to the sphere. What is the distance between O and the plane
determined by the triangle?

iy O HUERIEHI LA 6. 7E IR M KA TN 15, 15, 24 =F, THEE
ERSER AT ) O A% = fA 0 T 2 ) (B B A 5 > 2

(A)2v3 (B)4 (©3vV2 DM2V5 (B)5

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 O 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
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[0, 1]. Two random numbers x and y are chosen independently in this manner. What is the probability
that [x —y| > 1/2?

051 21 (IR Sl Folr ke, I MOy AR . s T b
W0 i VOIS, A8 — R E T L, T 0, AR VRS b il
T R L R TN LTt sl e S
LI R 2 S AR X A y. T4 — y] =12 HORER % /b7

7 9 2
@W; B ©@©; O ®;

23. Travis has to babysit the terrible Thompson triplets. Knowin%that they love big numbers, Travis
devises a countlngé;ame 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 pre- vious child did, until the number 10, 000 is
reached.What is the 2019th number said by Tadd?

Travis 75 518 & Thompson AU = i . Travis K& AT E X, A LLAABAT 1% T —
B . B5E Tadd 2303 1, SRJ5 Todd 4701503 SR AN % (2 F13), 4R J5 Tucker
IR TR =A% (4, 5, 6) ,  #RJS Tadd 24U FRMEIUAN S (7, 8, 9, 10) ,
XA FRGR A = AL T 2 R TR, A FELLRT I & 72 0 — 1, BRI
10, 000 Jyik. 19 Tadd ¥ Hi K55 2019 MR £ /2

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

24. Let P, 4, and r be the distinct roots of the
polynomial ° — 222> + 80z — 67 Itis given that there exist real
numbers A, B, and C such

1 A B C

53—2252+805—67:s—p+s—q+5—r

that forall s € {p, 4,7}, Whatis =+5+2 2

Wp, q Rre2zute’ —222% + 80z — 6T =ARFMSAR. FFEE
A, Bl, 1 C 15

B ..B ., C
3 —2224+80s—67 s—p s—q s—r
WS € P ik s sz, [ b5 FeRE0
(A) 243 (B) 244 (C)245 (D) 246 (E) 247
(25é For )hlow many integers n between 1 and 50, inclusive, is

n° —1)!

(nt)"

an integer? (Recall that 0! = 1.)
FEM 1 2] 50 HIEE (AFEERMED n d, H2O0NH1EE

(n? —1)!
(n)
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RBH? GEF 0=1.)
(A)31 (B)32 (C)33 (D)34 (E)35
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