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Problem 1

11! — 10!
What is the value of 9! ?

11! — 10!
£k 9 mERZD?

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

Problem 2

For what value of = does 10% - 100** = 1000°?
cHME N Z/BE, 107 - 100%* = 1000°?

(A)1 (B2 (C)3 (D4 (BE)5

Problem 3

The remainder can be defined for all real numbers z and ¥ with ¥ 7 0 by
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where L’J denotes the greatest integer less than or equal to ». What is the value of
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Problem 4

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?

60, 100, x, 40, 50, 200, 90 iX 7 NMFHFEME . A BAREEET x, 24 x PEZ?
(A) 50 (B) 60 (C) 75 (D) 90 (E) 100

Problem 5

Goldbach's conjecture states that every even integer greater than 2 can be written as the sum of two
prime numbers (for example, 2016 = 13 + 2003). So far, no one has been able to prove that the
conjecture is true, and no one has found a counterexample to show that the conjecture is false. What
would a counterexample consist of?

FHE MR A B AR T 2 BIERECAR AT LAS & 2 AN RECZ AT, (Flhn, 2016=13+2003).
FIH AL, EBRNREBIEIIX DA B IEH, R NRER RS SR BHIE XA S A2 A
Ko ARl RAT A2

(A)An odd integer greater than 2 that can be written as the sum of two prime numbers. | fF7E—1

KT 2 Mardl, wf LSRR 2 e .

(B) An odd integer greater than 2 that cannot be written as the sum of two prime numbers. | f7-7E—
ANRT 2 WAL RS2 M .

(C) An even integer greater than 2 that can be written as the sum of two numbers that are not

prime | fAAE— KT 2 MREL 7T ULS B A2 i B B A

(D) An even integer greater than 2 that can be written as the sum of two prime numbers. | fF7E—

ANRT 2 MABEL wT AR 2 e M.

(E)An even integer greater than 2 that cannot be written as the sum of two prime numbers. | f7-7E—

NRT 2 MEEL AR 2 MR M.

Problem 6
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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 ?

HA S 2016 MEMKI=MBEIRIE—4TH 1 MEM, 6476 2 MEM, B=1634
B, CAMSEHEE RIS NATH N AMEM. 7 N &ML ST 2 e Z

(A)6 (B)7 (C)8 (D)9 (E)10

Problem 7

2 2
Which of these describes the graph of < (e+y+1) =y (z+y+1)

TR T e (e +y + 1) =y (@ + v+ Dz

(A) Two parallel lines | Pi5&FAT4k
(B) Two intersecting lines | 55 FHAZ 12k
(C) Three lines that all pass through a common point | =253 F— s EHL28

(D) Three lines that do not all pass through a common point | =248 T — m i BH 2k

(E) A line and a parabola | — 2k ELZ&A1— /MI2%

Problem &

What is the area of the shaded region of the given 8 X 5 rectangle?
N4 E I8 x SHIK TN R AR 2 2 /2

1 7

7 1

(A)4.75 (B)5 (C)525 (D)6.5 (E)8

Problem 9
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The five small shaded squares inside this unit square are congruent and have disjoint interiors. The
midpoint of each side of the middle square coincides with one of the vertices of the other four small

squares as shown. The common side lengthis ~ &5 , where a and b are positive integers. What
isa+b?

s, BALETT R RA 5 DR NETT T, HNEAE S, Fial i e i i s

a—

‘ - ‘ ‘ V2
HAth 4 AS/NETTRH— AR EE . RENETTERFERIKE s, Hf o M b R IEE
. Ma+bEeb?

(A)7 (B)8 (C)9 (D)10 (E)11

Problem 10

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?

5 M IRAE EE R BARAE —HEAAE R S5 0 1 31 5 1) 5 ARG b GR B/ MR 248 24
X 5 NARFEREA b, MABATEI AR B AME) « fEEHEEIERESY, Ada ZREEE T —
SERERAE, bR, MBI Bea DM AIEN 1 2 ML, Ceci MAEWEN T —MIE,

Dee fl Edie 5¢ 4t L&, =7 —ikiid BRI B4 Ada, B4 Ada fEAE S BITHT, G2
AALE AN AL ) ?

a1t ®2 (©)3 M4 (B)S

Problem 11
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Each of the 100 students in a certain summer camp can either sing, dance, or act. Some students
have more than one talent, but no student has all three talents. There are 42 students who cannot
sing, 65 students who cannot dance, and 29 students who cannot act. How many students have two
of these talents?

HAEAER 100 MEEFREHR, ARk, EANSRE. ALt a Al —fix
e, [HREAAE=FRER . CRA 42 XA EARER, 65 MEEABEE, 20 Mk
AR FA 2R R G REEE?

(A)16 (B)25 (C)36 (D)49 (E)64

Problem 12

In AABC, AB_: 6, BC’_: 7,and C A = 8. Point D lies on BC, and AD bisects ZBAC.
Point £ lies on AC', and BE bisects ZABC'. The bisectors intersect at . What is the

ratio AF : FFD?

fEAABCY, 4B=6 , BC=7 , CA=8, piD&BBC L, ADV//BAC, .54

EfEAC ., BEY¥4 ZABC, XWE&MAFHELTHF. W AF : FDR&%/b?

C

A B

(A)3:2 (B)5:3 (C)2:1 (D)7:3 (E)5:2

Problem 13
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Let NV 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 P(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) 4007

V]

N R ANTEBHH R 5 M8, —ANTERA NG sasHE—H. 4P(N)%5rzE4 51
4
GEERIELTERIGE — bR, s, PO) =1, gy vekns, PIN)BSEs, e

P(N) < S5 q5B/NG N B %A E 3 2 R4 /b2

P (5) =1
(A)12 (B)14 (C)16 (D)18 (E)20

Problem 14

Each vertex of a cube is to be labeled with an integer from 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 B RN TSR 1 3 8 1X 8 MEEEUR L, HAEANEE R G 1k, WaEsA T 4
AT R FNERAR ], PRSI J7 92 a0 SR AT DI G e 377 AR AR i E] —Fh, IR X P
HEBN T EN A F— R 7%, i — 3 2 /D MASE B HEp T2

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

Problem 15
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Circles with centers £ & and R, having radii 1, 2 and 3, respectively, lie on the same side of

. ! . .
line / and are tangent to [ at I’ Q" and R/, respectively, with & 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

BN P, O FIR MIBEREZ N 1, 2, 3, BEAEREL [ —d, B, 81555
HP, Q' R, Hh QR FPRR I, [Hiork O WIEM S SNEA SN, =% POR W

AV 20k

(A)0  (B)v6/3 (C)1 (D)V6—+v2 (E)6/2

Problem 16

1
= = = = 10 —-
The graphs of y = logz,y =log, 3,y log% T and J Sa 3 are plotted on the same set

of axis. How many points in the plane with positive z-coordinates lie on two or more of the graphs?

1
vy = 108a @y =log, 3y =logyw, V=108 g o e s
A 22 A/ A A I 0 20T 5 P O 4 2 2 2 L 2

(A)2 (B)3 (C)4 (D)5 (E)6

Problem 17

Let ABC'D be a unit square. Let E, F, G and H be the centers, respectively, of equilateral
AB,BC,CD, ,,q DA

triangles with bases
square FFGH?

» each exterior to the square. What is the area of

ABCD AN iE K GAKH 1 IENE) - 4l AB, BC,CD, DAy, fiME 4
AN =FTG, SO R E, F, G Rl H. WIEH % EFGH TR £ /2

)M (E) V3

w1 ®2E o o2

3

Problem 18
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For some positive integer "; 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 RN IERE, Her110n®F 110 NMEBEAE T, A4 1 A10n°, Iar81n*iig 204
IEREE R -2
(A) 110 (B)191 (C)261 (D)325 (E) 425

Problem 19

Jerry starts at O on the real number line. He tosses a fair coin 8 times. When he gets heads, he

moves 1 unit in the positive direction; when he gets tails, he moves 1 unit in the negative direction.
a

The probability that he reaches 4 at some time during this process is b’ where @ and b are relatively
prime positive integers. What is @ + b7 (For example, he succeeds if his sequence of tosses

isHTHHHHHH)

Jerry NHUHI Y 0 RUTUERE B0 AhoRs— MObrERIRE T 9 1 8 Y. A ML sl BN, fhpiinE
B =7 1M 2l 1 AL S sl B, Abstsl 07 mRgsh 1A BAL. MRS s R

a
AN 25 B0 4 B b Hork o B0 b RILRIOIERESL. T4 a+b T2 (bitn, #
H &R Bl b, TRoRkme] b, BatnRE 8 il m4i R oy HTHHHHHH, Atk 1)

(A)69 (B)151 (C)257 (D)293 (E) 313

Problem 20

A binary operation < has the properties that @ CBOc)=(adb) candthata ¢ a=1for

all nonzero real numbers @; b and c. (Here the dot . represents the usual multiplication operation.)

The solution to the equation 2016 (6 O ) = 100 can be written as ¢ where P and ¢ are
relatively prime positive integers. What is P + q?

B HOE RN : M T HTE RIS s b ¢, 2O (0O C); (@®b)-c, H

ada=1, GxH-FrRgd) . 5722016 & (6 O ) = 100%%5@5}@, P
R IEREHL W p+q BT 207

(A)109 (B)201 (C)301 (D)3049 (E) 33,601

Problem 21
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A quadrilateral is inscribed in a circle of radius 200 \/§ . Three of the sides of this quadrilateral have
length 200. What is the length of its fourth side?

AU N 9200V 2 1B Y, DUSHTE IR = it K BE R 200, B4 45 U 246300 K

REL?

(A) 200 (B)200v/2  (C)200v/3 (D) 300v2  (E) 500

Problem 22

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

satisfy lem(z,y) = 72,lem(z, z) = 600 4,4 lem(y, 2) = 9009

B2 DA KR 7 IER s = A (T, Y, 2), gelem(2,y) = 72, lem(z, 2) = 600, g
lem(y, z) = 9009

(A)15 (B)16 (C)24 (D)27 (E) 64

Problem 23

Three numbers in the interval [0s 1] are chosen independently and at random. What is the probability

that the chosen numbers are the side lengths of a triangle with positive area?

MIXTE [0, 1] FAAZFENIBGEEE 3 Mo AR EEAIX 3 N —MIFOVIER =M =5
pulSibuR SR S 2

2 3)
Wy B ©F; @ ®;

Problem 24
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There is a smallest positive real number a such that there exists a positive real number b such that all
the roots of the polynomial z® — az® + br — a are real. In fact, for this value of @ the value of b is
unique. What is the value of b7

TAE— NN IE S @, WEREXA o fl, FAE— AN IESSH b, 320k’ — az® 4 bx — a
T AR SR . SKbr b, X FRXA o fH, IS8 b M. A b ELZD?

(A)8 (B)9 (C)10 (D)1l (E) 12

Problem 25

Let k be a positive integer. Bernardo and Silvia take turns writing and erasing numbers on a
blackboard as follows: Bernardo starts by writing the smallest perfect square with k& + 1 digits.
Every time Bernardo writes a number, Silvia erases the last & digits of it. Bernardo then writes the
next perfect square, Silvia erases the last k digits of it, and this process continues until the last two

numbers that remain on the board differ by at least 2. Let J (k) be the smallest positive integer not

written on the board. For example, if K = 1, then the numbers that Bernardo writes
are 16, 25, 36, 49, 64, and the numbers showing on the board after Silvia erases

are 152, 3,4, and 6, and thus f(1) =5, What is the sum of the digits

of f(2) + f(4) + f(6) + ... + f(2016),

k &~ 1E#%0. Bernardo A Silvia LGN /5 sECTRAE MR _EEH 7 A#EEE T : Bemardo —FFUf
B R IECE R N k1 ALHE L. IR Bernardo B K — M, Silvia BHEIX AN 1 5
JG k AL¥ERE . SAJ5 Bernardo 4R4E 5 N — P HEL, Silvia XAEXMNF R kAR, 1X

AR EES T, HREER B FRaEERA R THEE SN 2, A5 (k)% ReEmR -
BEH B R/NEEE., B, # k=1, JI4 Bernardo 5 FIIEZDHZ,16, 25, 36, 49, 64,
0 Silvia ERJG, BAR B FOTR 1,2,3,4 f1 6, FitS (1) =5,

F(2) 4+ f(4) + f(6) + ... 4+ f(2016)p4 mpty A7 b %z 2 AR 2

(A) 7986 (B) 8002 (C) 8030 (D) 8048 (E) 8064
2016 AMC 12A Answer Key
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1 2 3 4 5 6 7 8 9 10 11 12 13
B C B D E D D D E B E C A
14 15 16 17 18 19 20 21 22 23 24 25
C D D B D B A E A C B E

2016 AMC 12A Solution

g o |
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