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Problem 1
What is the value of

(2°—145*—-0)""' x57?
TR AHE R 2 D

(2°—1+4+5*—-0)""' x5?

(A) —125 (B) — 120 (C)% (D) 25—4 (E) 25

Problem 2

Two of the three sides of a triangle are 20 and 15. Which of the following numbers is not a possible
perimeter of the triangle?

— NP ALK 20 115, AN ST AN AT RE RN = M TG K2
(A)52 (B)57 (C)62 (D)67 (E) 72

Problem 3

Mr. Patrick teaches math to 15 students. He was grading tests and found that when he graded
everyone's test except Payton's, the average grade for the class was 80. After he graded Payton's test,
the class average became 81. What was Payton's score on the test?

Patrick JuA45 15 A BECHR, MEHECE RIS, KIS MIERR T Payton SMP BT A HiAth
FANMRGE SIS, EREFE7 2 80, Skl Payton HIIRNIAE G, PEHHIFI 074
BT 8143, IH] Payton iX kX H kG &% /7

(A)81 (B)8 (C)91 (D)94 (E)95

Problem 4

The sum of two positive numbers is 5 times their difference. What is the ratio of the larger number to
the smaller?

PN IER 2 AR EANTZ Z) 5 £, I RIECE /N B EeE 2 2 /0 2
5 3 9 5
(A) 1 (B) 3 (C) £ D)2 (E) 3
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Problem 5
a

——cC
Amelia needs to estimate the quantity b , where @, b, and ¢ are large positive integers. She

rounds each of the integers so that the calculation will be easier to do mentally. In which of these
a

——cC
situations will her answer necessarily be greater than the exact value of b ?

a

Amelia FEMED MM, Ith a, bR CHRIMAM R U F T4 AGIAT &0

a
G SR (B, IR . (5 PR Rt
K?

(A) She rounds all three numbers.up. | 3= =NE7#R 17 _EFEA7

(B) She rounds a and b up, and she rounds ¢ down. | Wit a F1 b [ LifEA7, 8 c mIF &AL,
(C) She rounds a and ¢ up, and she rounds b down. | it a A ¢ 7] _E3EA7, 8 b 17 R &7,
(D) She rounds a up, and she rounds b and ¢ down. | @3 @ [a]_EiEA7, 26 Fl ¢ W\ R 07,

(E) She rounds c up, and she rounds a and b down. | 4l ¢ [a] E3Ef7, 8 a Fl b 15 N &AL,

Problem 6

Two years ago Pete was three times as old as his cousin Claire. Two years before that, Pete was four
times as old as Claire. In how many years will the ratio of their ages be 2 : 1?

PIAERT Pete HUAFE U R MR IRERLHT 3 £, MBI AL ATHEMNE, Pete HISERLE Claire FFil¢
(14 £, 2 /DRI TER K R 22 - 17

(A)2 (B)4 (C)5 (D)6 (E)S8
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Problem 7

Two right circular cylinders have the same volume. The radius of the second cylinder is 10% more
than the radius of the first. What is the relationship between the heights of the two cylinders?

PN IEBAEAR PR, 26 AN REAR R SRR AR — AR AR 2 10%, 1R B A Y
AT ARR?

(A) The second height is 10% less than the first | 25 ~PMIEHE—NED 10%
(B) The first height is 10% more than the second | 25—/ NS —/NE 2 10%

(C) The second height is 21% less than the first | 5 ~ANHIEHE—4ED 21%
(D) The first height is 21% more than the second | ZF—MHIEHLE &£ 21%

(E) The second height is 80% of the first | 2 — M &2 — R 80%

Problem &

The ratio of the length to the width of a rectangle is 4 : 3. If the rectangle has diagonal of length d,
then the area may be expressed as kd” for some constant k. What is k?

AR KANTEZ Lo - 3, I RK I It A 2RI K B R d, B4 e I TR AT LS ileked?,
X kREER, WAk RZ?

6

2 3 2 3
Wz ®: ©r My ®F]

Problem 9

A box contains 2 red marbles, 2 green marbles, and 2 yellow marbles. Carol takes 2 marbles from the
box at random; then Claudia takes 2 of the remaining marbles at random; and then Cheryl takes the
last 2 marbles. What is the probability that Cheryl gets 2 marbles of the same color?

— N ETEBEE 2 B ayimEek, 2 Mg aiaEek, 2 P A ER. Carol W& T HEEHIPkIE
2 WP IEER, SRJ5 Claudia M) T B S ER R BEHLHEIE 2 B0, B )5 Cheryl ZxE &5 R T FIH .
] Cheryl 5= 7E )2 P9 S0 €6 — FF I B S ER (KR 2 £ 70 2

W B ©F Mz ®;
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Problem 10

Integers x and ¥ with € > ¥ > Osatisty  + y + 2y = 80 What is 22
B My e ty+ey =802 >y >0, xR

(A) 8 (B) 10 (C) 15 (D) 18 (E) 26

Problem 11

On a sheet of paper, Isabella draws a circle of radius 2, a circle of radius 3, and all possible lines
simultaneously tangent to both circles. Isabella notices that she has drawn exactly & = 0 lines. How
many different values of k are possible?

Isabella £E—5K4C_F ) | — 4208 2 IR, — P28 3 IR, LA AR Pra TR 2
DIk, Isabella RILUMIALFE TAk = OREL. W4 kB2 DFAE R AT FEIUE ?

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

Problem 12

2 2, . . .
The parabolas ¥ = @&~ — 2 and Y = 4 — bz intersect the coordinate axes in exactly four points,

and these four points are the vertices of a kite of area 12. What is @ + 6?2
WLty = az® — 21y = 4 — br’ SAREIIAIFAN A T 4 AR A, X 4 AR —AMi
BUN 12 (NETE 4 M. Ra+ bz 2 /b2

(A)1 (B)15 (C)2 (D)25 (E)3
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Problem 13

A league with 12 teams holds a round-robin tournament, with each team playing every other team
exactly once. Games either end with one team victorious or else end in a draw. A team scores 2
points for every game it wins and 1 point for every game it draws. Which of the following is NOT a
true statement about the list of 12 scores?

12 SCOMEAL BRI B 28T 1 — A 38, B MBS EE M H Al B SCMEFT — 37 L8 . ELAR I
SERE LM, BATR. BBMEE—RNE 2 7, A& TFRE 1. FEXTR
12 SCRMEFRAT I 12 Dy Bhiidk, WA A iR ?

(A) There must be an even number of odd scores. | —EH HE 0 E 2 A H.
(B) There must be an even number of even scores. | — E A BN BEHE .

(C) There cannot be two scores of 0. | AR[EEH 21~ 0 47 .

(D) The sum of the scores must be at least 100. | g %z fl—EE&/b &£ 100,

(E) The highest score must be at least 12. | fxm 70— €20 & 12 77,

Problem 14

1 1 1
+ +
What is the value of a for which log,a  logga ~ log, a ?

1 1 1
‘ + + =1
W filogoa  logza  logya g R

(A)9 (B)12 (C)18 (D)24 (E) 36

Problem 15

What is the minimum number of digits to the right of the decimal point needed to express the

123456789
fraction 226 .5% asadecimal?
123456789
NI RINEIA R DTG Z /DA Rt 2 226 - 5% FRIARNEL?
(A) 4 (B) 22 (C) 26 (D) 30 (E) 104
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Problem 16

Tetrahedron ABCD has AB =5, AC = 3,BC =4,BD =4,AD = 3, 3nd
12

CD=-"V2 _
5% . What is the volume of the tetrahedron?

12

VUTHi{& ABCD 5 AB=5, AC=3, BC=4, BD=4, AD=3, D = 5 2, XA DY i A
FREENAYNE 2420

(A)3vV2  (B)2V5 ((3)25—4 (D) 3vV3 (E) 25—4\/5

Problem 17

Eight people are sitting around a circular table, each holding a fair coin. All eight people flip their
coins and those who flip heads stand while those who flip tails remain seated. What is the probability
that no two adjacent people will stand?

8 MNARSE— 5K 355, BN NETRe—MAE M. 8 N N—BIIRE M, P2 1L ] st
K, IR A BRI VIRARTE , B ARAT I A TR S 2 (2 2 2 2

47 3 49 25 51
(A) 256 (B) 6 (C) 256 (D) 193 (E) 256
Problem 18

2
The zeros of the function / (%) = &~ — a& + 2a 4 integers. What is the sum of the possible

values of a?

S (2) = 2% — aw + 2o R RO, ] @ (T AR 2 AR S

(A)7 (B)8 (C)16 (D)17 (E)18
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Problem 19

For some positive integers P, there is a quadrilateral ABC' D with positive integer side lengths,
perimeter P, right angles at B and C', AB = 2,and CD = AD. How many different values
of P < 2015 are possible?

X TR EHH p, (P75 MUY ABCD, SR KA RIS, KR p, HATUN
BRI C. AB=2, CD=AD. %P < 2015, 323 R4 MR p [ %2

(A)30 (B)31 (C)61 (D)62 (E)63

Problem 20

Isosceles triangles T and T" are not congruent but have the same area and the same perimeter. The
sides of T" have lengths of 5,5, and 8, while those of T' have lengths of @; @; and b. Which of the
following numbers is closest to b?

FE=f TR T A=A, ERERMERKAHE. TWAKZES, 5, 8, w71’
WA KE ar a, b, FHEEANECT AR b IH?
a3 @®B4 (©)5 D6 (E)S

Problem 21
A circle of radius r passes through both foci of, and exactly four points on, the ellipse with

equation 2% 4 16y = 16_ The set of all possible values of r is an interval [@,]) What is a + b?

LA r IRE A A + 16y7 = 16l mi A, SN IEE T 44N, Bl

ATBEH - R — AR b), ska+ bR 22

(A)5v2+4 (B)VIT+7 (C)6V2+3 (D)VI5E+8 (E) 12
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Problem 22

For each positive integer 72, let S5(1) be the number of sequences of length n consisting solely of the

letters A and B, with no more than three As in a row and no more than three Bs in a row. What is

the remainder when S (2015) is divided by 12?

n B AR, SM)FRKEE AN n 1 LR ERIGEIIA S 5 R 75 4 A1 B 41
%, I ER RV R 3 ANESI A, BARRE T 3 Mgk B, 1S (2015)g1 12 Freg i
Y E Y

(A)O (B)4 (C)6 (D)8 (E)10

Problem 23

Let S be a square of side length 1. Two points are chosen independently at random on the sides of S.
1 a—bw

The probability that the straight-line distance between the points is at least 2is ¢ ,

where @, b, and ¢ are positive integers and ged(a,b,¢) =1 whatisa + b+ ¢

1
SRR 1 IIER TG, S B2 EBENIEEE 2 AN, XA 5 10 R 50 5 /2 21 i e A

a— bm
c , Hha, b, c#pRIESE, H edla,b,c) =1 Ha+ b+ crz/l?

(A)59 (B)60 (C)61 (D)62 (E)63
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Problem 24

Rational numbers a and b are chosen at random among all rational numbers in the interval [0,2) that

n

can be written as fractions d where n and d are integers with 1 < d < 5. What is the probability
that

(cos(a’:r) + isin(bw))4
1s a real number?

n

B o F b RN [0, 2) WFEHLEERTIAN G, WSk diBR, K fld
s, H1<d <5, gpalcos(am) +isin(bm))" m— A sy o mree 2 0

3 4 41 6

13
(A) =0 (B) o5 (C) 200 (D) o5 (E) 0
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Problem 25

A collection of circles in the upper half-plane, all tangent to the x-axis, is constructed in layers as
follows. Layer Lo consists of two circles of radii 70 and 737 that are externally tangent. For & = 1,

k—1

UL
the circles in 7=  are ordered according to their points of tangency with the x-axis. For every pair
of consecutive circles in this order, a new circle is constructed externally tangent to each of the two

6
s=JL,
circles in the pair. Layer L% consists of the 2% ! circles constructed in this way. Let =0

and for every circle C' denote by 7(C) its radius. What is

OZE:S\/T(C’

FE F2FRIA, DU 7 Qi 2R x SR D), 58 LoZ th A48 2 HITO? R 732 B A,

k—1

UL
FIAMIR AR, 4k = 1, H£45=0  NEFTA KRR EA TR x B ST HT . T
XFHER T AR EESE 2 A, utHEI’J%‘J?EI’Jliﬂ 2 ANEAF M) . L2 R 2R AN DL Ff

. 5= ULj . Z 'rl(C')
FREHCEEAK. & =0, AATC) %R C kg,

/b

10
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2015 AMC 12A Answer Key

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

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

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

11
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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

xr

PRS-

Y

T

z z
where L’J denotes the greatest integer less than or equal to ». What is the value of

)

rem(

0 |w
LS

y —

i = 232

BT S B Ay i) A Hioe SOR: yJ, Hrpy # 0, ﬂb%ﬁﬂxfj@gz%?

iy, Tem(E, — ) b

3 1 3 31
@ -3 ®-3 ©0 O3 ®F
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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 RN B A AR T 2 BERECAR T LAS & 2 AN RECZ AT, (Flhn, 2016=13+2003).
FIH AL, BB NREBIEIEX DA E R IEH, R NRER RS SR BHE XS AR A
Ko A RBlRAT 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 o 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&AI— 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 AR/ NETT Y, HNEAE S, Fial ik 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 NARFEEA b, MABATEI AR B AME) « EREHEEIERESY, Ada ZREEE T —
SERERAE, bR, MBI Bea DA IEN 1 2 MIE, Ceci MAEWSN T —MIE,

Dee fl Edie 5¢ 4t L&, %7 —ikiid BRI B4 Ada, B4 Ada fEME 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?

TAEAAER 100 MEEFREHR, ARk, EHNSRE. FL2f a Al —Ri
e, [HREAAE=FRER . CRA 42 XA EARER, 65 MEEABEE, 20 Ak
AR [\ 2R RGP 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 ANTERHHR 5 M5, —ANTERA NG . 4P (N)%5rzE4 51
4
GEERIELTERIGE — b, s, PO) =1, gy vekn, PIN)BEs, e

P(N) < S5 q58/NG N B8 AR 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 I ERAN A [F— R 7%, i — I 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 Emsd b, TRopRRmw] b, BaanRE 8 Sl 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 HAOE BRI T ITA RIS s by ¢, 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 @ 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 /7 sECTRAE AR B EH 7S T : Bemardo —FFUf
B R IECE R D 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 RIS kAR, 1X

AR EES T, HREER B FRaEERA R THEE SN 2, A5 (k)% ReEmR -
BEE M R/DNEEE., B, # k=1, 4 Bernardo 5 FIIEZDHIZ,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+ [(2016)p5 mpty A7 b %z 2 AR 2 /b

(A) 7986 (B) 8002 (C) 8030 (D) 8048 (E) 8064
2016 AMC 12A Answer Key
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Problem 1

Pablo buys popsicles for his friends. The store sells single popsicles for $1 each, 3-popsicle boxes for
$2, and 5-popsicle boxes for $3. What is the greatest number of popsicles that Pablo can buy with
$8?

Pablo 25t A ACSEBRUK, RS FRARBROKSE 1 5670 — MR, 1 & 3 IRk EsE 2 3600, 1 @5
IRBFIKEER L 3 3670, Pablo 5 8 67T, MW LKL IRIRKEIK?

(A)8 (B)11 (C)12 (D)13 (E) 15

Problem 2

The sum of two nonzero real numbers is 4 times their product. What is the sum of the reciprocals of
the two numbers?

PN AEF SEE A2 AR 4 %, 1A 2 MRS g2 b2
(A)1 (B)2 (C)4 (D)8 (E)I12

Problem 3

Ms. Carroll promised that anyone who got all the multiple choice questions right on the upcoming
exam would receive an A on the exam. Which one of these statements necessarily follows logically?

Carroll 4t ARTEAT AT N EAE RIPKE B A5 1 0k Pl A7 e #3608, RSl ae 3 21— 4
A, ik, NEREI LA A X ?

(A) If Lewis did not receive an A, then he got all of the multiple choice questions wrong | 1
Lewis HTFE] A, JRAA0 I BTA de B 5 0 A2 A 1Y .

(B) If Lewis did not receive an A, then he got at least one of the multiple choice questions wrong. |
A Lewis WHME] A, Iafbz/H —IE kBT ZHH .

(C) If Lewis got at least one of the multiple choice questions wrong,then he did not receive an A. |
IR Lewis /A — MBS 1, IBaMsS A A.

(D) If Lewis received an A, then he got all of the multiple choice questions right. | U153 Lewis
[BE A A, TR AR R PR T

(E) If Lewis reccived an A, then he got at least one of the multiple choice questions right. | Ui
Lewis 32| —4> A, JRafb 2D 0; 7 —iEk £,
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Problem 4

Jerry and Silvia wanted to go from the southwest corner of a square field to the northeast corner.
Jerry walked due east and then due north to reach the goal, but Silvia headed northeast and reached
the goal walking in a straight line. Which of the following is closest to how much shorter Silvia's trip
was, compared to Jerry's trip?

Jerry A Silvia &M\ —HIETT A PU R AE R R AL A o Jerry SE®IZAE, HEHLE, ERE
Fbr, 10 Sina §1%& R LM BEHGEBELBIAHbr, Silvia PrERIEAEMN Jerry FrEigfesite, 2
e/, LN WA BE ?

(A) 30%  (B)40%  (C)50% (D) 60%  (E) 70%

Problem 5

At a gathering of 30 people, there are 20 people who all know each other and 10 people who know
no one. People who know each other hug, and people who do not know each other shake hands. How
many handshakes occur?

—REESH 30 N, HPH 20 AMEZEEHNR, IEF 10 MEAAEANR, G0 52 16
INVHEIAIIHE, MEZ AAANREAETF, IBa—ILiEFE20m)e

(A)240 (B)245 (C)290 (D) 480  (E) 490

Problem 6

Joy has 30 thin rods, one each of every integer length from 1 cm through 30 c¢m. She places the
rods with lengths 3 cm, 7 ¢cm, and 15cm on a table. She then wants to choose a fourth rod that she
can put with these three to form a quadrilateral with positive area. How many of the remaining rods
can she choose as the fourth rod?

Joy — 35 30 REATAE, AR K E R Tlom B 30cm 2 8] A [E P BEEK . ihdE KN
3cm, 7em Al 15em MM UE SR b, ARG UMb ARE R EE 4 WRATHE, PRUEREAIIX 3 MRIE R —ANTH
MONIERATE, ®NETEY, A 2R nT UGN 4 1R ?

(A)16 (B)17 (C)18 (D)19 (E)20
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Problem 7
Define a function on the positive integers recursively by f(1) = 2, f(n)=Ffn—=1)+ Lifnis

even, and f(n) = f(n—2)+2ifpnis odd and greater than 1. What is f(2017),

5 ANMETE RS FrEms, wef (D) =2, upgmynt, nfln)=fn—1)+1 wpa
KT 1 g, mfn) = fn—2)+2 15f(2017) g 212

(A) 2017  (B) 2018  (C)4034 (D) 4035  (E) 4036

Problem &

The region consisting of all points in three-dimensional space within 3 units of line segment A B has
volume 2167. What is the length AB?

LB ABIIE B TE 3 ALK LA BT A, 78 =423 0 24 i) X 3 1R AR A 216m, AB
DRIP4

(A)6 (B)12 (C)18 (D)20 (E)24

Problem 9

Let S be the set of points (Z,9) in the coordinate plane such that two of the three quantities 3,  + 2,

and ¥ — 4 are equal and the third of the three quantities is no greater than the common value. Which
of the following is a correct description of S?

SERX AR, @+ 251y — 4 2 NEAEE, B 3 ANERKTIRA L FEE K48 55T
A A 1 5 (T V)RR AR 4, T4 TR X S 1 TEH ik 2

(A) a single point | 1 445

(B) two intersecting lines | 2 Z5AHAC ) B £k

(C) three lines whose pairwise intersections are three distinct points, | 3 25E 2k, iX 3 X EH LW M
AR IR, 3 AN T 85

(D) a triangle | 1 =¥

(E) three rays with a common point | A —/NA3: S 3 K0T 48
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Problem 10

Chloé chooses a real number uniformly at random from the interval [0,2017], Independently,

Laurent chooses a real number uniformly at random from the interval [0,4034] What is the

probability that Laurent's number is greater than Chloe's number?

Chloe MIX 8] [0, 2017] FIILIFENLIERE— S22, Laurent JHSZ R MIXE] [0, 4034] Hiy
SIFENLEIERE— 522, Laurent %L Chloe I RKBIMER E 2 /02

2 3 5) 7
@W; ®; ©] M ®g

Problem 11

Claire adds the degree measures of the interior angles of a convex polygon and arrives at a sum
of 2017. She then discovers that she forgot to include one angle. What is the degree measure of the
forgotten angle?

Claire 11 —NN Z2 AT N AR BEECRE N, 5218108 2017, fEkRIRM T —AM, BAls
IOEIEA AR R R 2 /D JE?
(A)37 (B)63 (C)117 (D) 143  (E) 163

Problem 12

There are 10 horses, named Horse 1, Horse 2, . . ., Horse 10. They get their names from how many
minutes it takes them to run one lap around a circular race track: Horse & runs one lap in

exactly £ minutes. At time 0 all the horses are together at the starting point on the track. The horses
start running in the same direction, and they keep running around the circular track at their constant
speeds. The least time S > 0, in minutes, at which all 10 horses will again simultaneously be at the
starting point is S = 2520. Let ' > 0 be the least time, in minutes, such that at least 5 of the
horses are again at the starting point. What is the sum of the digits of 7°?

—HH 10LY, KPRl 1, 2, -, 510, XERIEXLEDINE R IEE R — BT
T A T k1 BEIRR L k Ar b . CERIARIN ] O I, BT 1 T FLE B R A
R DI AGIEF T A, JFHSHEEEE. S > 0 (RO R KR 10 L5
IR RIS b s (Y B R A ], EIX HLS = 2520, T > 0 (Lhardichsfr) Rong/b 5 ILH
RIFII AL T8 i e RN 8], B4 TSy 2 g 2 /b

(A)2 (B)3 (C)4 (D)5 (E)6
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Problem 13

Driving at a constant speed, Sharon usually takes 180 minutes to drive from her house to her

1

mother's house. One day Sharon begins the drive at her usual speed, but after driving 3 of the way,
she hits a bad snowstorm and reduces her speed by 20 miles per hour. This time the trip takes her a
total of 276 minutes. How many miles is the drive from Sharon's house to her mother's house?

Sharon ~F PATE & 138 BE MUt Z T ZE RN 8 W8 2, — M s 2 180 738 — K Sharon PAG P4
1

T4 BT T 3IRAEAS, TBRR T, B ORI T 20 SRR . Xk, 2FEF
SEMASIETE T 276 S . FA M Sharon ZKF| b i i 5% it 2 /b B BL 2

(A)132 (B)135 (C)138 (D) 141 (E) 144

Problem 14

Alice refuses to sit next to either Bob or Carla. Derek refuses to sit next to Eric. How many ways are
there for the five of them to sit in a row of 5 chairs under these conditions?

Alice FE 4444 7E Bob &Y, Carla 5%, Derek 154444 7E Eric 5514, TEW € L EESREN T,
AT 5 NEARLE—HE 5 skia 1 b, —3F 2/ bFhakik?
(A)12 (B)16 (C)28 (D)32  (E)40

Problem 15
Let f(z) = sinz + 2cos z + 3 tan T, using radian measure for the variable x. In what interval

does the smallest positive value of « for which f(z) = 01ier

4 f(x) =sinz +2cosw + 3tanz, Hepsfmbx 2Lyl 50 (@) = Ogyg N Es x
76 T TR X ] g 2

4) (0,1)  B)(L2) (©)(23) (D) G4 (B)(4,5)
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