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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 25 At A ACSEBRUK, S FRARBROKSE 1 5670 — MR, 1 & 3 IRk RsE 2 5800, 1 @5
IRBBIKEE L 3 3670, Pablo 5 8 3670, 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 AEE 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 R EEAE RIPKE B A2 1 ok Pl A7 e #3608, RSl ae 3 21— 4
A, i, MR LA A X ?

(A) If Lewis did not receive an A, then he got all of the multiple choice questions wrong | 1
Lewis A TFE] A, A BITA e B 5 0 A2 FE Y .

(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 Bk EUST ZHH .

(C) If Lewis got at least one of the multiple choice questions wrong,then he did not receive an A. |
IR Lewis /A —MkBgE 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, JRAfh D0 7 —iE k£,
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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 Al Silvia &M —HIETT I PU B AE R R AL A o Jerry SEWIZAE, HEHLE, ERL
Fbr, 10 Sina §1%& R AbMA BEHGEBELBIAHAr, Silvia PrERIESAEMN Jerry FrEigfesitt, 2
e/, HEHEGE N 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 30N, HPH 20 AMEZEENR, IEF 10 MEAAEANR, G0 A0 52 16
INVHEIAIIHE, MEZ AAANREAETF, IBa—ILiEFE2 /0

(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 e¢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 () BEEHK . ihdE KN
3cm, 7em Al 15em MIATEUE SR b, ARG UMb ARE R ZE 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)=fn—1)+Llitnis

even, and f(n)=f(n—2) + 2ifpis odd and greater than 1. What is f(2017)9

5 AMETE RS FEms, WS (D) =2, upgmyet, nfln)=fn—1)+1 wpa
KT 1 s, 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 K BT A, 78 =423 0 4 i) X 3 16 AR A 216m, AB
KR D7

(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 NEAE, B 3 AMNERKTIRA L EE K48 57T 1
A A 1 5 (T V)RR AR 4, TR A TR X S 10 TEHk 2

(A) a single point | 1 445

(B) two intersecting lines | 2 Z5AHAC ) .4k

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

(D) a triangle | 1 =¥

(E) three rays with a common point | A —/NA3: ) 3 K0T 4k
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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] FIJLIFENLIERE— S22, Laurent ZHSZ M IX E] [0, 4034] iy
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 18 —NY Z2 AT N AW EEECRE N, 5218108 2017, fEkRIRM T —AM 0, Bals
IOEIEA AR RS 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 k runs one lap in

exactly k 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, XEMRIEXLEDINE R IEE R — BT
T A T k1 BEIRREL k Ar Bl . CEWIARIN ] O I, BT 1 T FLE B R A
R DI AGIEF T, JFHSHEEEE. S > 0 (RO R KR 10 VL5
IR RIS b s (Y B R A ], EIX HLS = 2520, T > 0 (Lhardichsfr) Rong/b 5 ILH
R IFII AT 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 LATE & 138 B MUt Z 0T ZE RN 8 W8 2, — M s 2 180 738 — K Sharon PAG P4
1

T4 BT T 3IRAEAS , TBRR T, B OB RIK T 20 LA . Xk, 20T
SEMASIEIE T 276 S, F4 M Sharon K F| 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 2y, 5 (@) = Ogyg N s x
76 T TR X ] g 2

4) (0,1)  B)(L2) (©)(23) (D) G4 (B)(4,5)
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Problem 16

In the figure below, semicircles with centers at A and B and with radii 2 and 1, respectively, are
drawn in the interior of, and sharing bases with, a semicircle with diameter JJ K. The two smaller
semicircles are externally tangent to each other and internally tangent to the largest semicircle. A
circle centered at P is drawn externally tangent to the two smaller semicircles and internally tangent
to the largest semicircle. What is the radius of the circle centered at P?

WNER, BUOE AR B, 20000 2 F1 1 AR, EE BN JK B— KR
S, HRFBATZAS KR R E A o X AN RAR AN, I AR B A
Do T3 EAE PRI BEAZ AN ST, IFRRIE R N A RLAE PRl
Al G 24N

3 6 3
w: ®» ol oivi ®i

Problem 17

There are 24 different complex numbers z such that z** = 1. For how many of these is z° a real
number?

WM = TNEH z W 24 A0 AR Z DA BER G20 A 50802

(A)O (B)4 (C)6 (D)12 (E)24
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Problem 18
Let S (n) equal the sum of the digits of positive integer 1. For example, S (1507) =13 Fora

particular positive integer 7, S(n) = 1274 which of the following could be the value

of S(n + 1)

S(n)gem8e8 n s Eee 2 f. i, S(507) = 13 g 734 e 5 10 1E 425K n,

S(n) = 1274 rmmsArgeeS(n + Dy

(A)1 (B)3 (C)12 (D)1239  (E) 1265

Problem 19

A square with side length x is inscribed in a right triangle with sides of length 3, 4, and 5 so that one
vertex of the square coincides with the right-angle vertex of the triangle. A square with side
length ¥ is inscribed in another right triangle with sides of length 3, 4, and 5 so that one side of the

square lies on the hypotenuse of the triangle. What is f?

—MNAKA x WIEH B NE— UKD 0R 3, 4, S MEA=ZMAES, XREIEFBR—AT0
RAM=AEREAT R ES . — MKy KIETTBNERE S —DNEK2 38 3, 4, SHEA
SH, KRN — R R E A = TR R G YR 2/

2 35 37 3
Wn By ©1 Oy ®o
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Problem 20

How many ordered pairs (@, b) such that a is a positive real number and b is an integer

a)2017 2017)?

between 2 and 200, inclusive, satisfy the equation (log, = log,(a

Boa R NIESEE, bR—ANE2 3200 28] CELE 2 A1200) %L, IRAf 2 /00 H F5t

a)2017 2017)?

Ca, b) iy elog, = log,(a

(A) 198  (B) 199 (C)398 (D) 399  (E) 597

Problem 21

A set S is constructed as follows. To begin, S = {0,10}, Repeatedly, as long as possible, if  is an

integer root of some polynomial @nZ™ + @n_12" ' + ... + @12 + o for some 1 > 1, all of
whose coefficients @i are elements of S, then x is put into .S. When no more elements can be added
to S, how many elements does S have?

B4 S hn T . — e, S = {0,10} ji A2 5t

an" + Gp1 2"+ a4 a0, HP RS S L E, Hn > 1 x 2k 2 mEm

—ANEEROR, AT x N S o REFFRE, ARSI S T c = AF v R EoiE 2 sk,
L2 TNV BEARIN S &, tiER, BERTEEER S FEaHmoeR, Bam& STHZ
SATEER?

(A)4 (B)5 (C)7 (D)9 (E)11
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Problem 22

A square is drawn in the Cartesian coordinate plane with vertices

at (27 2), (_27 2), (_2: _2), (27 _2). A particle starts at (0: 0). Every second it moves with equal
probability to one of the eight lattice points (points with integer coordinates) closest to its current

position, independently of its previous moves. In other words, the probability is 1/8 that the particle
will move from (%5 ¥) to each
of($7y+ 1), (m + 1:y+ 1), (:C+ 17y), (m + l?y - 1), (:va - 1), (m - l?y - 1),

(x—1, y), or (=L y+1) The particle will eventually hit the square for the first time, either at

one of the 4 corners of the square or at one of the 12 lattice points in the interior of one of the sides
of the square. The probability that it will hit at a corner rather than at an interior point of a side

ism/ " where m and n are relatively prime positive integers. What is 1 + n?

FEAFFETI N E AT, AT HR(2,2), (=2,2), (=2,-2), (2,-2), 4k
T 0, 0) sk, 45— b 35 LR RV ) R4 BT R B BT 1 8 AR 5 AT S 1 1)
Wa, FUEHT— B IR E s s . Bei% i, Ao (@ Ygr @y + 1), (z+ 1,y + 1),
(LE—I— 13y), (‘TJ—I— lay_ 1), (xay_ 1), (‘T’. - lay_ 1), (37 - 13y), Ez (‘T’. - 1>y+ 1)':'3%
A R 1/ 8 A T A R B LT, BATELEIE I 4 MATERIE b
—, BEAVETEIE TR L T A TR A 12 AN Py A e — . (ER TV TE IE T TR
A FR TR T AN TE 77 T 1A P9 2% E R R T/ T, 3 B g i 2 R ) T 65K

WL m+n B2

(A)4 B)5 ()7 (D)15 (E)39
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Problem 23

For certain real numbers a, b, and ¢, the polynomial

g(z) =x* + az® +x + 10
has three distinct roots, and each root of 9 () is also a root of the polynomial

f(z) = z* 4+ 2° + ba® + 100z + c.

What is / (1)?

4, b, ¢ NS R TR £5iR9(®@) =27 + az® + 2 + 10 = AR E IR 2

Iﬁﬁf(a:) =z' + 2% 4+ bx® + 100x + cigtg, wf()Rz 09

(A) —9009 (B) —8008 (C) —7007 (D) —6006 (E) — 5005

Problem 24

Quadrilateral ABC'D is inscribed in circle O and has side lengths AB = 3, BC' =2,CD =6
DX 1 BY 11

and DA = 8. Let X and Y be points on BD suchthat BD ~ 4and BD ~ 36. Let E be the

intersection of line AX and the line through Y parallel to AD. Let F’ be the intersection of

line C' X and the line through FE parallel to AC'. Let G be the point on circle O other than C' that
lies on line C'X. Whatis X F' - X G?

Uik ABCD WHAEIA O 1, K45 AB=3, BC=2, CD=6, DA=8, /S XMl Y F 2Bt BD
DX 1 BY 11
F, @i BD 4, BD  36. @5 Y HFMAD FATEE S EHL AX T /45 E. i E

HAMACFATHBEASTHL CX TAF. S GRIA O EART Cs, HAEBEZL CX k. 1
XF-XGR%/W»?

50 — 51/2
3

91 — 123
4

67 — 1042

(A) 17 (B) .

(©) (D) (E) 18

10



2017 AMC12A

Problem 25

The vertices V' of a centrally symmetric hexagon in the complex plane are given by
1 1 1 1
V= V2, V2, —=(1+14), —=(=1+1), —=(1 — i), —=(—1 — }
(VB VBl 22+, 14 i), 2= ) -1 )
Foreach J, 1 < J < 12 an element Zj is chosen from V" at random, independently of the other

12

P = Z;
choices. Let Hj =17 be the product of the 12 numbers selected. What is the probability
that P = —1?

— LT B A X FREIZSIATE R 6 AN TR R RIS V 4E:
V= {x/iz—x/iz L(1 + 1), L(—1 +1i), L(1 — i), i(—1 — i)} .
V8 V8 V8 V8
wFL <7 < 120045 AN, MRS VR BENUOI g R — AN E R,
j Hzlzj
FRERERIX 12 MR, M P = —1fRE 2D

5-11 52.11 5-11 5711 22.5-11

A) 2 B 5an (© % D) o (B

11
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2017 AMC 12A Answer Key

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

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

12
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