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2017 AMC 10A

Problem 1

What is the value of (2(2(2(2(2(2+1) +1) + 1)+ 1) +1) + 1),

£ 222222+ D)+ 1)+ 1)+ 1)+ 1) + 1)y 222

(A)70  (B)97 (C)127 (D) 159 (E) 729

Problem 2

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

Pablo Z5fth I I A SEFR UK, T BRI UK S 1 B0 —R, 1 & 3MRFRIKBEL 2 F 6, 1 &5
MR UKEE&SE 3 35 0. Pablo 5 8 3570, % Al LK Z/MRFEIK?
(A)8 (B)11 (C)12 (D)13 (E) 15

Problem 3

Tamara has three rows of two 6-feet by 2-feet flower beds in her garden. The beds are separated and
also surrounded by 1-foot-wide walkways, as shown on the diagram. What is the total area of the
walkways, in square feet?

Tamara {6 B 6 55 R x 6 S R ITEIRA 317, 847 24> W NEFR, fER# 1 %R
B B EE Sy FR AN AL . A TE BT AR R 2P T BER?

(A)72  (B) T8 (C)I'go (D) 120  (E) 150
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Problem 4

Mia is “helping” her mom pick up 30 toys that are strewn on the floor. Mia’s mom manages to

put 3 toys into the toy box every 30 seconds, but each time immediately after those 30 seconds have
elapsed, Mia takes 2 toys out of the box. How much time, in minutes, will it take Mia and her mom
to put all 30 toys into the box for the first time?

Mia IELE “H B i b fc 48 35 B /e bR B 1) 30 MBI R . Mia @i 4E 30 A8 mr LAE 3 4
PUECGHL R &, (R ARI% 30 B—it, Mia sEA\G T H S 2 AR . 24 Mia ATt
F—ACHTA 30 ML RMA TR, TEZDSE?

(A)135 (B)14 (C)145 (D)15 (E) 15.5

Problem 5

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

PN AEZ LR AR AR 4 % . X 2 MR EE e fh 202
(A)1 (B)2 (C)4 (D)8 (E)12

Problem 6

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 of these statements necessarily follows logically?

Carroll L tAGEAEAT N R ZAERPE 2R A5, o0 ey ik #08,  R5alsiae s 21—
A A. Hk, NEPRATEZE ERX ) ?

(A) If Lewis did not receive an A, then he got all of the multiple choice questions wrong
N Lewis WARFE] A, B2 A B P A7 128 46 AU T 2 B 1)
(B) If Lewis did not receive an A, then he got at least one of the multiple choice questions wrong.
AR Lewis AR A, Bl 2/ —TE G FE BB HE
(C) If Lewis got at least one of the multiple choice questions wrong,then he did notreceive an A.
AR Lewis 2/ — Mk FEES 1, B AMEiA AR A
(D) If Lewis received an A, then he got all of the multiple choice questions right.
AR Lewis 132 —A4 A, TR Al AT B 18 £ RO 1
(E) If Lewis received an A then he got at least one of the multiple choice questionsright.
iR Lewis 193] —A A, IS4 = /AEON T — 1B 5
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Problem 7

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 A1 Silvia A8 N —3RIET7 IR Hu i) vt e A7 B 2R A6 M . Jerry JesAZRE, HEALERIEH
bR, {HJE Silvia 8155 RILA BEEEBLRNE Bis. FHINMECERE, Silvia Bk 1) %2 A
Jerry S FEMILL /D EZ /b2

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

Problem 8

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?

—UCREA 30 N, HAA 20 AAHTELZAEGAR, EF 10 MEFTAEAINR . M EZ AR
RO, M EZ EA VIR AIE T, KILETZ/DR?

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

Problem 9

Minnie rides on a flat road at 20 kilometers per hour (kph), downhill at 30 kph, and uphill at 5 kph.
Penny rides on a flat road at 30 kph, downhill at 40 kph, and uphill at 10 kph. Minnie goes from
town A to town B, a distance of 10 km all uphill, then from town B to town C, a distance of 15 km
all downhill, and then back to town A, a distance of 20 km on the flat. Penny goes the other way
around using the same route. How many more minutes does it take Minnie to complete the 45-km
ride than it takes Penny?

Minnie 7573 55 R0 R A% 20 TKA&F/M (kph) R L8 FE A& 30kph, bl s
Skph; Penny 7EFHl 5% 2555 & 30kph, T Ll E & 40kph, - iliid E & 10kph; MlnnleU\
ABEHF BB, B /\% 10km [y Bl FE, SRJG M B EEEI C 48, IR 156 AR N ISR, 2
JETiR ABE, K3t 20km PR, Penny S A1 E [RIFE YRS 2R . [ 35 45 7k 561X 45km (1S FE
Minnie Lt Penny Z1£ 17 £ /b7 8h?

(A)45 (B)60 (C)65 (D)90 (E)95
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Problem 10

Joy has 30 thin rods, one each of every integer length from 1 cm through 30 cm. She places the rods
with lengths 3 cm, 7 cm, and 15 cm 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, RN ER lom B 30cm 2 8] AN [E] R . al e
9 3cm, 7cm F115cm MIATSETRAE SR b, AR M ARIR SR EE 4 IRATEE, PRIEREAIX 3 ARIE R —
MR IERIYAIE . BT RTES, A2/ DMugsE?

(A)16 (B)17 (C)18 (D)19 (E)20

Problem 11

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

ML BLABMIIR B AE 3 N ALK LU I £, 78 = 2823 18] R 4RI XIS IR AR AR 216, AB
MK Z 2
(A)6 (B)12 (C)18 (D)20 (E)24

Problem 12

Let S be a set of points (Z,Y) in the coordinate plane such that two of the three

quantities 3, x+2,andy — 4are equal and the third of the three quantities is no greater than this
common value. Which of the following is a correct description for S7

SFRIX=AM 3 T2y — 4 iy 2 MEMISE, B 3 AMRAK IR IR AT
0 P 1 5 (% V)BT R B . TR0 S [ iF Bk 2

(A) asingle point | 1 44
(B) two intersecting lines | 2 2&HHAZ () B2k

(C) three lines whose pairwise intersections are three distinct points | 3 2k B 2k, iX 3 2 EHZ&W
PAEAE T B 3 AN R
(D) atriangle | 1 M=

(E) three rays with a common point | 43— /A~2A3 21 3 244k



2017 AMC 10A @AMC 1B R ER

Problem 13

Define a sequence recursively by Fo = 0, F1 = 1,and F, = the remainder
when Fr—1 + F,_2 s divided by 3 for all 72 > 2. Thus the sequence

starts O? 1) 17 27 O: 27 -« «What

is Fo017 + Foo1s + Foo10 + Foo20 + Foo21 + Fooze + Fooas + Foo2a?

gk Fo=0, Fr = LExFn > 2021 F, | + F._o UL 3 FHEL%L
BeEH L LmAR0, 1, 1,2,0,2, 000 SRkl

Fooir + Foors + Fooro + Foooo + Fooo1 + Faoee + Fhoes + Foooa?

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

Problem 14

Every week Roger pays for a movie ticket and a soda out of his allowance. Last week, Roger's
allowance was A dollars. The cost of his movie ticket was 20% of the difference between A and the
cost of his soda, while the cost of his soda was 5% of the difference between A and the cost of his
movie ticket. To the nearest whole percent, what fraction of A did Roger pay for his movie ticket
and soda?

35 Roger 2 FMth i ZAE4R L — 5k R RS 22 A —IR 77T 7K, B Roger AL ER 2 A ST, fih
R ZE RN AR 2 A 5IRFTKINKR 2 2219 20%, AR EITRIT /K A6 & A 5 s EEA ik 2 22
[1)5%. Roger 4£ 1T A B H 432 2/ 1 U2 A IRFT /K 245 SR DU 5 T N B4 5

(A)9%  (B)19%  (C)22% (D) 23%  (E) 25%

Problem 15

Chloéchooses 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 iis the

probability that Laurent's number is greater than Chloés number? (Assume they cannot be equal)

Chloe M\IX 8] [0, 20171 " 2IBENLATERE— 5220, Laurent JhSZ A MIXTE] [0, 4034]
WAIBENLE IR — A 523 . Laurent [R5 Chloe [RIRIIMER E 202 (BRIZETIAREMHED

3
@z ®: ©F O ®;
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Problem 16

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 7" > 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 72

—IH 10U, ZFaRlng 1, B2, -, 310, XRMRHEIX LI VR R 3808 i — i
TR A0 Dk L BIFRE K rdh. EVILEI R 0 I, BT i Ih #0578 B )
A, XU DI GEE F B, JRE S EEEEE. S > 0 (DB RAD) $FRORIX 10 L
T PR A N AT S R I ], fEIX LS = 2520, T > 0 (L4 yeahr) Forzb 51T
T B R R A S R S R RD, B4 TS AL 2 FlE 2 /b 2

A2 @®3 ()4 D)5 (E)6

Problem 17

Distinct points P, Q, R, S lie on the circle 2% + y° = 25 and have integer coordinates. The
PQ

distances £’Q and R.S are irrational numbers. What is the greatest possible value of the ratio R.S?
P, Q R, SEET"+v° =25 Liya MR A, I AR NS PQFIRS MK

PQ
R . RS HIRATRE RS

(A)3 (B)5 (CO)3vVs (D)7 (E)5V2
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Problem 18

1
Amelia has a coin that lands heads with probability 3, and Blaine has a coin that lands on heads with

2
probability 5. Amelia and Blaine alternately toss their coins until someone gets a head; the first one

to get a head wins. All coin tosses are independent. Amelia goes first. The probability that Amelia

P
wins is ¢, where P and ¢ are relatively prime positive integers. What is ¢ — P?

Amelia 5 — Mg T, %B?UIEE%J:EI‘JM%%%, Blaine A —#fi, P32 1ETHH_E AR
5, Amelia Al Blaine 333345 B M6 M ERPEN NSRRI L. 2B MR H ERA

Wi o FRRIEE AR AL . Amelia 2635, Amelia E‘%—ELE@M%%%, X B p fl g 2 H R
HIERE . aqg — PR/
(A) 1 (B) 2 (c)3 (D) 4 (E) 5

Problem 19

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 4542 7E Bob 8% Carla ff)55141, Derek fE£6A % Eric B35, A1 5 NEALF|—4HE 5 5K
¥ b, E R ER, — 2 DMk ?
(A)12 (B)16 (C)28 (D)32 (E)40

Problem 20
Let S(n) equal the sum of the digits of positive integer n. For example, S(1507) =13 Fora

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

of S(n + 1),

S(n) R IEm n R A EFer 2 f, i, S(1507) =13, T34 5 1 5 5% n,
S(n) = 1274, S(n + V) fy et 7

(A)1  (B)3 (C)12 (D)1239  (E) 1265
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Problem 21

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 5?

—ANAKN X FIIET WA — N AK 30 3, 4, 5 FEMA = MEH, e ETEH—AT0
RM=MBEANRES, —PNIRNy WIETTERNEE D — MUK 52 3, 4, 5IE
= T, R R — LM B = ATNAAE &, vRE?

3 3 3
@Won ®e ©1 Oy ®o

Problem 22

Sides AB and AC of equilateral triangle ABC are tangent to a circle at

points B and C' respectively. What fraction of the area of A ABC lies outside the circle?

S5 = % ABC I ABRIAC 5—ANA 4 BIARYI T 21 B Ml Co AABCTHRA £ /D TER
At ?

4/ 31 3 7 2v/ 37 4 437
WL m BT gl @i @
Problem 23

How many triangles with positive area have all their vertices at points (4,7) in the coordinate plane,

where i and J are integers between 1 and 5, inclusive?
BRI, S ANTBAER =, T BT e (4 7), Hobi, #1515

28], FFHAS 1A 5 EE?
(A) 2128 (B) 2148 (C) 2160 (D) 2200 (E) 2300
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Problem 24

For certain real numbers a, b, and ¢, the polynomiald (%) = 2% + ax® + = 4 10n45 three distinct
roots, and each root of 9(%) is also a root of the polynomial/ (Z) = z* + 2 + bz® + 100z + c.

What is f(l)?

a, b, ¢y, . 22Uk 9(8) =7 +ar® + o+ 10 = A RERIRERE 2 TR
f(x) = 2"+ 2° + b2 + 100z + cyi, kS (Dpgry.

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

Problem 25

How many integers between 100 and 999, inclusive, have the property that some permutation of its
digits is a multiple of 11 between 100 and 9997 For example, both 121 and 211 have this property.

100 3] 999 (£ 100 A1 999) A /bR, HU I : S BB EUT 1 F e H P ik
FIE A7 T 100 A1 999 2 [B] ) HoA& 11 4. #ilan, 121 f1 211,
(A) 226 (B) 243 (C) 270 (D) 469 (E) 486
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2017 AMC 10A Answer Key

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

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

14 15 16 17 18 19 20 21 22 23 24 25

2017 AMC 10A Solution

TR VLE M

AMC H IR B A S

HRIEARS

10



