2016 AMC 10A

2016 AMC 10A

Problem 1

11! — 10!
What is the value of 9! ?

11! — 10!
9 mEEZ?

(A)99 (B)100 (C) 110 (D) 121 (E) 132

Problem 2

For what value x does 107 - 100** = 1000”7

107 - 100%® = 1000, K x.

A)r ®B2 (¢)3 (D)4 (E)S

Problem 3

For every dollar Ben spent on bagels, David spent 25 cents less. Ben paid $12.50 more than David.
How much did they spend in the bagel store together?

Ben 7EM [ AL_EREAERR 1 3£70, David G bt/ DA 25 3647 . Ben & 4L LY David 246 1 12.5 373,
I AAATE LS B —ie e 7 2 /0402

(A) $37.50  (B) $50.00  (C) $87.50 (D) $90.00  (E) $92.50


https://artofproblemsolving.com/wiki/index.php/2016_AMC_10A_Problems/Problem_3

2016 AMC 10A

Problem 4

The remainder can be defined for all real

x
rem(z,y) = x — {—Jw { J
numbers  and ¥ with ¥ # 0 by Y iwhere denotes the greatest integer
; (573)
— rem ,—=
less than or equal to ¥. What is the value of 5 /9

) =27 als)
rem(x,Y) = — Y |—
yl, Hdy # 0, B LY IR REUN

XTI SEE x My B SCREON:

T (3 2)
- rem| —, ——
SEEY R, SR 8 5/,

3 3 3
@ -3 ® -5 ©0 D ®5
Problem 5

A rectangular box has integer side lengths in the ratio 1 : 3 : 4 Which of the following could be the
volume of the box?

— MK AR KGR E TR A2 oA 1:3:4, VRS AT 882 & F AR
(A)48 (B)56 (C)64 (D)96 (E) 144

Problem 6

Ximena lists the whole numbers 1 through 30 once. Emilio copies Ximena's numbers, replacing each
occurrence of the digit 2 by the digit 1. Ximena adds her numbers and Emilio adds his numbers. How
much larger is Ximena's sum than Emilio's?

Ximena {8 1 2| 30 FRE£ 51— %1, Emilio # U1 | Ximena FI3(7, REHEME T 2 &k
BT 1. Ximena 1040 EH S HFTAEA 0, FR Emilio W04 H S HEAM 0. Ximena 153 3¢
ATEE Emilio 152 KK 2 /2

(A)13 (B)26 (C)102 (D) 103 (E) 110
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Problem 7

The mean, median, and mode of the 7 data values 60, 100, z, 40, 50, 200, 90 4 all equal to x.
What is the value of x?

7 AN 60, 100, x, 40, 50, 200, 90 [AF3ME, RALBAIREEET x. x 2202
(A) 50 (B) 60 (C) 75 (D) 90 (E) 100

Problem 8

Trickster Rabbit agrees with Foolish Fox to double Fox's money every time Fox crosses the bridge
by Rabbit's house, as long as Fox pays 40 coins in toll to Rabbit after each crossing. The payment is
made after the doubling, Fox is excited about his good fortune until he discovers that all his money is
gone after crossing the bridge three times. How many coins did Fox have at the beginning?

Wk 2 a1 R T AR E PIUEE X —AN0E . BRIVR S 57 2T THT M, IR H 250
57 40 AN I B B, S T ALE IR () B i BB 6 o 2 5 U L A1 S LESIORE () A
SRS, RV R idM oh . U TSRS 6k 7, B2EN 3 )G, BEX
WERERAB T, a—IHHEIEA 2 /D m?

(A)20 (B)30 (C)35 (D)40 (E) 45

Problem 9

A triangular array of 2016 coins has 1 coin in the first row, 2 coins in the second row, 3 coins in the
third row, and so on up to IV coins in the Nth row. What is the sum of the digits of N'?

ARSI 2016 MEMP =AIBEESIRE —TAH | MM, F247H 2 MM, BE-ATE 34
i, DAMRHEE R NATH N MM, N RSN BTz 200
(A)6 (B)7 (C)8 (D)9 (E)10
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Problem 10

A rug is made with three different colors as shown. The areas of the three differently colored regions
form an arithmetic progression. The inner rectangle is one foot wide, and each of the two shaded
regions is 1 foot wide on all four sides. What is the length in feet of the inner rectangle?

— YA =M E BB, B TR RN R B X IR TR A R
T AT 982 1 R, PN BB B0 £ DU 20 1K) 96 E 2 1 9 R s B (KT T2 I
IS EEZOE YN

a1 ®2 (©4 D6 (E)8

Problem 11

Find the area of the shaded region.
NI R 7 R AR 2 /02

1 7

7 1

(A) 4= (B)5 (0)53 (D)6% (E) 8
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Problem 12

Three distinct integers are selected at random between 1 and 2016, inclusive. Which of the
following is a correct statement about the probability P that the product of the three integers is odd?

M 132016 2[8] (51 412016) FEHLERE 3 DMAFRIFIFER . p KniX 3 MR R EA
FEINER, B4 T p FUEMAN 2 IER R ?

MJP<% @”PZ% K0%<p<% ﬂ»pzé @Dp>%

Problem 13

Five friends sat in a movie theater in a row containing 5 seats, numbered 1 to 5 from left to right.
(The directions "left" and "right" are from the point of view of the people as they sit in the seats.)
During the movie Ada went to the lobby to get some popcorn. When she returned, she found that Bea
had moved two seats to the right, Ceci had moved one seat to the left, and Dee and Edie had
switched seats, leaving an end seat for Ada. In which seat had Ada been sitting before she got up?

S AR RAE R BARE —HEMNE A GRS N 1 B S 10 S AN A B, CGXER “£” fl “F”7
FEFE X 5 NARTERANL |, WA SR B AN fER B iEd, Ada BAREEE
TSEOKTE, MRk, W kI Bea DA MAIRSN T 2 MLE, Ceci AW T —ME
B, Dee fll Edie 2¢# TALE, =7 —ik&id LRI B Ada. 4 Ada fEUE & B FFRT, &
2 R2 AAAE R A PR 7 7 2

(A) 1 B)2 ()3 M4 (E)S

Problem 14

How many ways are there to write 2016 as the sum of twos and threes, ignoring order? (For
example, 1008 - 2 + 0 - 3 and 402 - 2 4 404 - 3 are two such ways.)

12016 5t T4 2 ME A 3 WH, AFEIT, A2 /0MI5ik?
(A)236 (B)336 (C)337 (D)403 (E) 672
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Problem 15

Seven cookies of radius 1 inch are cut from a circle of cookie dough, as shown. Neighboring cookies
are tangent, and all except the center cookie are tangent to the edge of the dough. The leftover scrap
is reshaped to form another cookie of the same thickness. What is the radius in inches of the scrap
cookie?

LULES)P Ay Nt 7 DA i o 1) i w7 i e i O S v I W 0 A i R B D B 7T P S
I TR RIS g T A i A AN A T A G AR D) . Ul SRR 834 A A W] DL EE TR
ANERE—FERR T M7y o AR A A SRS B il 77 (A 2 2 2

(A)V2 (B)15 (C)vr (D)ver (E)n«

Problem 16

A triangle with vertices A(O: 2), B (_33 2), and C(—?), 0) is reflected about the x-axis, then the

image A A’ B’C" is rotated counterclockwise about the origin by 90° to produce AA” B"C”.
Which of the following transformations will return AA” B"C" to AABC?

MR 4€0,2), B(-3,2), CC30OM =ML E SR T x HAEHR, F BRI FREEAA B'CY,
PG R I AL e 90° BRIAAYB"C, FHEHWANE AT IEAAY B C" AR [A] JF R
=MIAA'B'C'?

(A) counterclockwise rotation about the origin by 90° | 583 Ji j i i &1 g% 90°

(B) clockwise rotation about the origin by 90° | %35 Ji &S IES £ e % 90°

(C) reflection about the x-axis | J&F x FlIXIFR.

(D) reflection about the line y=x | J¢F B 2k y=x XK.

(E) reflection about the y-axis | T FlXF#x .
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Problem 17

Let N be a positive multiple of 5. One red ball and N green balls are arranged in a line in random

3
order. Let (V) be the probability that at least 5 of the green balls are on the same side of the red

4

ball. Observe that £(5) =1 and that P(N) approaches 5 as [N grows large. What is the sum of the
321
digits of the least value of N such that P(N) 2007

N%*ﬁE%ﬁH%SW%ﬁO*4@%%N4%%W%ﬂﬁ&*ﬁ«ﬂNﬁﬁﬁﬂ>%%

4

GEREARRIE bz, wan, PO6) =1, gy ymEin, PON)BEs semss
) N BB 32 FIR b2
(A) 12 (B) 14 (C) 16 (D) 18 (E) 20

Problem 18

Each vertex of a cube is to be labeled with an integer 1 through 8, with each integer being used once,
in such a way that the sum of the four numbers on the vertices of a face is the same for each face.
Arrangements that can be obtained from each other through rotations of the cube are considered to be
the same. How many different arrangements are possible?

— LR BERAN TSR 1 3 81X 8 MR 1L, HAEANEE R G 1k, a4
AT RS e 2 FNERAR ], PRAPEES 7 2 an SR T DL i e e 5705 AR 7 ] —Fl, 843X PR A
HEPN TN [ — M. — I8 Z /M E HES 77k 2

(A)1 (B)3 (C)6 (D)12 (E) 24

Problem 19

In rectangle ABC'D, AB = 6 and BC' = 3. Point E between B and C, and

point I between E and C' are such that BE = EF = FC.

Segments AF and AF intersect BD at P and Q, respectively. The ratio BP : PQ : QD canbe
written as 7 : s : t where the greatest common factor of 7 S and ¢ is 1. Whatis 7 + § + ©?

TEK T ABCD H, AB=6, BC=3, M EfES B C 28], M FIE&S ER C 28, e BE
=EF=FC.2% AE MAF»H3BDT & P 0. BP : PQ: QDL eI LLE fir : s : ¢,
Hrrr, s flt B RKALEGE 1o rtstt 2% /02

(A) 7 (B) 9 (C) 12 (D) 15 (E) 20
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Problem 20

N
For some particular value of N, when (a+b+c+d+1) is expanded and like terms are

combined, the resulting expression contains exactly 1001 terms that include all four
variables @: b, ¢, and d, each to some positive power. What is N?

o T EAE N N, Yzm(e+btetd+ DY mar, FRAmwa s, &

BN RFIEA, BEa, b, ¢ M dWFEEG ERNI—ILF 1001 i, N 22002
(A)9 (B)14 (C)16 (D)17 (E) 19

Problem 21

Circles with centers > @ and R, having radii 1,2 and 3, respectively, lie on the same side of

line [ and are tangent to [ at P', Q" and R/, respectively, with Q" between P’ and R'. The circle with
center @ is externally tangent to each of the other two circles. What is the area of triangle PQRy
[0 J P, O FIR HYBEAR 5 1A 1,2, 3, A HE BRI R — 0, LAURY), Y15 508 P Q' a
R, H Q' LT P AR ZE. B0 KEMBIFEAESI . =M% POR IHEHH

i 2O

(A)0 (B)V6/3 ()1 (D)V6—Vv2 (E)V6/2

Problem 22

For some positive integer n, the number 110n° has 110 positive integer divisors, including 1 and the
number 110n°. How many positive integer divisors does the number 811 have?

n RAIEEE, HF110nH 110 MEEKFE T, 43F 1 f110n°, IBLEF8In* L /DA IE
B T2
(A) 110 (B) 191 (C)261 (D) 325 (E) 425
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Problem 23

A binary operation <> has the properties that @ GBS c)=(adb) candthatad a =1 forall

nonzero real numbers @ b, and c. (Here . represents multiplication). The solution to the

P
equation 2016 & (6 G ) = 100 cap pe written as g, where P and 4 are relatively prime positive

integers. What is P + q?
— B EAOH XA T E AR ES S a . by oo FaC00)=(adb)-c, |
ada=1 Gz - 7R . 77720160 (60 7) = 100 g o , b p g

ZH R IEEE, K prq BFME?
(A) 109 (B) 201 (C)301 (D) 3049 (E) 33,601

Problem 24

A quadrilateral is inscribed in a circle of radius 200\/5 . Three of the sides of this quadrilateral have
length 200. What is the length of the fourth side?

— AU P B2 29200V 20015 Y, DUIAIE I = 40K BEH A 200, A48 DU 4K A2

eZ.

(A) 200 (B) 2002  (C) 200v/3 (D) 300v2  (E) 500

Problem 25

How many ordered triples (Z,9,%) of positive integers

satisfy lem(z, y) = 72, lem(z, z) = 600 44 lem(y, 2) = 9009
% DAKREA F IER s = el (2,9, 2), g elem(z,y) = 72, lem(z, 2) = 6007
lem(y, z) = 900 9

(A)15 (B)16 (C)24 (D)27 (E) 64
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2016 AMC 10A Answer Key

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

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

10
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