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2015 AMC 10A

Problem 1

] =2 —1 .
What is the value of (2" — 1+ 5% 4+ 0)7" x 57

(2° =1+ 5%+ 0) ' X 5Py /0

(A) —125 (B) —120 {C)% (D) 5;  (B)25

Problem 2

A box contains a collection of triangular and square tiles. There are 25 tiles in the box,
containing &4 edges total. How many square tiles are there in the box?

—NMNETEAE W AR IE T AR &ERE, SR RIE 25 gnk, &F 84 %
. WAt TBAEZ/DHIETT L ERE?
(A) 3 (B) 5 (C) 7 (D) 9 (E) 11

Problem 3

Ann made a 3-step staircase using 18 toothpicks as shown in the figure. How many toothpicks does
she need to add to complete a 5-step staircase?

Ann I 18 AR %M 7 =Frdkth, W T EIPR, il 7 23N 2 M A 28T DL T ik
67

(A)9 (B)18 (C)20 (D)22 (E)24
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Problem 4

Pablo, Sofia, and Mia got some candy eggs at a party. Pablo had three times as many eggs as Sofia,
and Sofia had twice as many eggs as Mia. Pablo decides to give some of his eggs to Sofia and Mia so
that all three will have the same number of eggs. What fraction of his eggs should Pablo give to
Sofia?

Pablo, Sofia A1 Mia £ —/ &< FARF| 7 —Lepi L. Pablo Mk R &I % &2 Sofia 1 3
%, Sofia & MEEZ Mia [ 2 fi5. Pablo k&5 H —L 84, Sofia fl Mia XA =N ANIHA
B HEM 2 T . 84 Pablo #E 2 HMIA ENEHI L2 L% Sofia?

1 1 1 1 1
A B ©7 @Dz (E);

Problem 5

Mr. Patrick teaches math to 13 students. He was grading tests and found that when he graded
everyone's test except Payton's, the average grade for the class was &(. After he graded Payton's test,
the test average became 81. What was Payton's score on the test?

Patrick JEAE25 15 AN22E BACER . B IEREEE WS, RICUMIERR T Payton SMFIFT A H
A R AR T 5, BRI T 1440 /2 80, ftt ik ly Payton KB RIAE G, FEAT1Y
NAREE T 81 3. R4 Payton X IKFH RGN £/

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

Problem 6

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

PN IER 2 AR EATZ 21 5 1. A ABKRE SR/ L E R 2 /2

5 3 9 5
(A) 1 (B) 5 (C) 5 (D)2 (E) 5

Problem 7
How many terms are there in the arithmetic sequence 13, 16, 19, ..., 70, 73?
SEK 13, 16, 19, -+, 70, 73HE/DI?

(A)20 (B)21 (C)24 (D)60 (E)61
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Problem 8

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

PRAETT Pete FAF I8 AR 4k Claire fFES 1 3 fiF. MRS i FRAEATHER 4, Pete AR 2
Claire fEie I 4 5. Z/DAF Ja M AT A28 () U ARDRE /2 2:17
(A)2 (B)4 (C)5 (D)6 (E)S8

Problem 9

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?

2 N IEFEFEAR AT E, 28 AR R R — AR 2 10%, 31X 2 AN EFAER RS
AHARKR?

(A) The second height is 10% less than the first | & ~ A& S — & 10%

(B) The first height is 10% more than the second. | FH—MHIEHE - ANEZ 10%

(C) The second height is 21% less than the first. | 25 A& HEE— 1 ED 21%

(D) The first height is 21% more than the second | 25— MHIELLE — N E 2 21%

(E) The second height is 80% of the first. | 2 /NS 22— E 1 80%

Problem 10

How many rearrangements of «:hexdf are there in which no two adjacent letters are also adjacent
letters in the alphabet? For example, no such rearrangements could include either ah or ha.

HZ /DM abed FIHED, R AAFAEP AN FAAR ) FREE FREER LA AHAR? Fltn, XAERHES B
ARZAE ab 8 ba.
(A)0 (B)1 (C)2 (D)3 (E)4
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Problem 11

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

—AMRITERKMGEZ Y 4: 3. WERK TR MK R d, B4 BRI A LS A
kd®, XE KEHRL W kL2

2 3 12 16 3
(A) z (B) = (C) 5% (D) 5 (E) 1

Problem 12
Points (v, a) and (v, b) are distinct points on the graph of y® + ' =20y + 1 what

is |[a — bl

s (VT @ (VT D) ey + 2t = 227y 4+ T EE A RR AL o — bl

>?

\\

A1 B3 (©2 OVitr (B)1+V7

Problem 13

Claudia has 12 coins, each of which is a 5-cent coin or a 10-cent coin. There are exactly 17 different
values that can be obtained as combinations of one or more of her coins. How many 10-cent coins
does Claudia have?

Claudia 5 12 #fimi, ‘EA1ERE 5 280 10 /- . & 1 MEcE 2 M it iTdE, LA
53 17 MAFEME. 354 Claudia f) 10 4 6 G £ /04N
(A)3 (B)4 (C)5 (D)6 (E)7T
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Problem 14

The diagram below shows the circular face of a clock with radius 20 cm and a circular disk with
radius 10 cm externally tangent to the clock face at 12 o'clock. The disk has an arrow painted on it,
initially pointing in the upward vertical direction. Let the disk roll clockwise around the clock face.
At what point on the clock face will the disk be tangent when the arrow is next pointing in the
upward vertical direction?

NI TKE R T AR08 20em (BRI B R, I8 SR 10em B, AR 5
RN 12 AL E . XA B 77k, I E A e AR S SeE Bl i 1R
WL B 2o 2% 20ph 0 [ A i MR A s, Sk S R EL A _BAR Y

(A) 20'clock (B) 3o'clock (C) 4o'clock (D) 6o'clock (E) 8o'clock

Problem 15

I

Consider the set of all fractions » ' where x and ¥ are relatively prime positive integers. How many
of these fractions have the property that if both numerator and denominator are increased by 1, the
value of the fraction is increased by 107%?

RS EO BT R, X X Ry R REER % BT % A M
e 23 A BRI 1, > BE N 10%6 ?

(A) O (B) 1 (C) 2 (D) 3 (E) infinitely many
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Problem 16

fy+4=(x—2%x+4=(y— EJE, and & # Y, what is the value of &~ + %2

may+4=(x-2z+4=(y-2)° g x#y, Fax’ + iR 2

(A)10  (B)15 (C)20 (D)25 (E)30

Problem 17

I

=1
4 { 3 .The

A line that passes through the origin intersects both the line .z = 1 and the line

three lines create an equilateral triangle. What is the perimeter of the triangle?

=1+

\ \ T o Jtesds g T Ao
—ail F R E M E e = 1, 3 L. R IFLIEMANEFL=ME. K

MV NIANE RS 2

(A)2v6  (B)2+2V3 (C)6 (D)3+2V3 (E][,-Jrg

Problem 18

Hexadecimal (base-16) numbers are written using numeric digits (1 through 9 as well as the

letters A through F to represent 10 through 15. Among the first 1000 positive integers, there

are n. whose hexadecimal representation contains only numeric digits. What is the sum of the digits
of n?

TSP R R T 0 39, AR A B FoRARER 10 B 15, FEHT 1000 /N IE L
L, B n NMEMRFSER RS REERTFMAEE 78, A n &ML 72 f
Z /b7

(A) 17 (B) 18 (C) 19 (D) 20 (E) 21
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Problem 19

The isosceles right triangle A B has right angle at ¢ and area 12.5. The rays
trisecting ~ AC' B intersect A B at 1D and . What is the area of /' D E?

GREMA =ML ABC WEMAIUGAE C, AN 125, =557~ ACBRIHEAE AB T D A
E. WMACDERHAZZD?

52 50v3 — 75 153 50 — 25v/3 5
A B) ————— C) — D) ——— E) —
(A) 3 (B) 2 (C) 3 (D) 5 (E) 6
Problem 20

A rectangle with positive integer side lengths in cim has area A em” and perimeter I cim. Which of
the following numbers cannot equal A4 + £7?

— MK RN EBH KT, HRAA em?, FAEAP cm. FHBDAIFEET A+P?
(A) 100 (B) 102 (C) 104 (D) 106 (E) 108

NOTE:

As it originally appeared in the AMC 10, this problem was stated incorrectly and had no answer; it
has been modified here to be solvable. This is the original question:

W E RV HEIAAE AMC 10 B—FE, XN R @ R RIR H H A SR . ©EEibitiE
Mo IXAE LR )

A rectangle with side lengths in e has an area of integer A em® and a perimeter of integer P e
Which of the following numbers cannot equal A + £7?

(A) 100  (B) 102 (C)104 (D) 106 (E) 108

Problem 21

¥ I Iy
Tetrahedron ABC 2 has AB — 5 AC =3 BC =4 BD =4, AD =3 and ©P = 2v2

What is the volume of the tetrahedron?

DUtk ABCD % AB=5, AC=3, BC=4, BD=4, AD=3, OD = 2V2 itk

(LS AVSE 242k

(A)3v2  (B) 2V5 (G}%‘i (D) 3V3 {E)?»@
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Problem 22

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?

A NARTE—GR I 525%, R NEFFRr— Al . 8 NS5 M, 9758 1 5] _E g s
ok, IR S s ERIIRARAE o B AR AP N TR i R AR 2 22 b

47 3 49 25 51
A B)— C D E
( }?F}G ( }16 (€) 256 (D) 128 (E) 256
Problem 23

The zeroes of the function (%) = @~ — @ + 2a g integers. What is the sum of the possible

values of @?

g f(2) = 2% —ax + a5 B R R, T4 a (TG T RLEZ AR Z /2
(A)7 (B)®8 (C)16 (D)17 (E) 18

Problem 24

For some positive integers #, there is a quadrilateral A B¢ 12> with positive integer side lengths,
perimeter 1, right angles at B and ', A B = 2, and ' 12 = A 2. How many different values

of P < 2015 are possible?

XTI IR p, AFAE—IUILIE ABCD, 158U KHEIEEE, B2 p, HEMATA
N BAIC, AB=2 , CD=AD. # p<2015, LM p AL ?

(A) 30 (B) 31 (C) 61 (D) 62 (E) 63
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Problem 25

Let .5 be a square of side length 1. Two points are chosen at random on the sides of 5. The
1 a—hr

probability that the straight-line distance between the points is at least 2 is ~ = , where n, b,

and ¢ are positive integers with 2ed(a, b.¢) =1 Whatisa + b+ ¢?

SIUKNLIIETT . S L ERENLIESE 2 1. XA A HEAIE R R %

B Hdha, b, o MRIERE, sed(a,b.0) =1, Jaa b b el Rs b
(A)59 (B)60 (C)61 (D)62 (E)63
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2015 AMC 10A Answer Key

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

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

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

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

(Note:Problem20 ,this problem was originally stated incorrectly, and all contestants received full credit
regardless of their answer)

2015 AMC 10A Solution
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