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1 AMC 10A 2014

Q.1) Positive integers a and b are such that the graphs of y = ax+5 and y = 3x+b intersect
the x-axis at the same point. What is the sum of all possible x-coordinates of these points
of intersection?

(A)−20 (B)−18 (C)−15 (D)−12 (E)−8

Q.2) In rectangle ABCD, AB = 20 and BC = 10. Let E be a point on CD such that
∠CBE = 15◦. What is AE?

(A)20
√
3

3
(B)10

√
3 (C)18 (D)11

√
3 (E)20

Q.3) A rectangular piece of paper whose length is
√

3 times the width has area A. The
paper is divided into three equal sections along the opposite lengths, and then a dotted line
is drawn from the first divider to the second divider on the opposite side as shown. The
paper is then folded flat along this dotted line to create a new shape with area B. What is
the ratio B : A?

(A)1 : 2 (B)3 : 5 (C)2 : 3 (D)3 : 4 (E)4 : 5

Q.4) A sequence of natural numbers is constructed by listing the first 4, then skipping one,
listing the next 5, skipping 2, listing 6, skipping 3, and, on the nth iteration, listing n+3 and
skipping n. The sequence begins 1, 2, 3, 4, 6, 7, 8, 9, 10, 13. What is the 500, 000th number in
the sequence?

(A)996, 506 (B)996, 507 (C)996, 508 (D)996, 509 (E)996, 510
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Q.5) The number 5867 is between 22013 and 22014. How many pairs of integers (m,n) are
there such that 1 ≤ m ≤ 2012 and

5n < 2m < 2m+2 < 5n+1?

(A)278 (B)279 (C)280 (D)281 (E)282

2 AMC 10B 2014

Q.1) Trapezoid ABCD has parallel sides AB of length 33 and CD of length 21. The other
two sides are of lengths 10 and 14. The angles at A and B are acute. What is the length of
the shorter diagonal of ABCD?

(A)10
√

6 (B)25 (C)8
√

10 (D)18
√

2 (E)26

Q.2) Eight semicircles line the inside of a square with side length 2 as shown. What is the
radius of the circle tangent to all of these semicircles?

(A)1+
√
2

4
(B)

√
5−1
2

(C)
√
3+1
4

(D)2
√
3

5
(E)

√
5
3

Q.3) A sphere is inscribed in a truncated right circular cone as shown. The volume of the
truncated cone is twice that of the sphere. What is the ratio of the radius of the bottom
base of the truncated cone to the radius of the top base of the truncated cone?

(A)3
2

(B)1+
√
5

2
(C)
√

3 (D)2 (E)3+
√
5

2
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Q.4) The numbers 1,2,3,4,5 are to be arranged in a circle. An arrangement is bad if it is
not true that for every n from 1 to 15 one can find a subset of the numbers that appear
consecutively on the circle that sum to n. Arrangements that differ only by a rotation or a
reflection are considered the same. How many different bad arrangements are there?

(A)1 (B)2 (C)3 (D)4 (E)5

Q.5) In a small pond there are eleven lily pads in a row labeled 0 through 10. A frog is
sitting on pad 1. When the frog is on pad N , 0 < N < 10, it will jump to pad N − 1 with
probability N

10
and to pad N + 1 with probability 1− N

10
. Each jump is independent of the

previous jumps. If the frog reaches pad 0 it will be eaten by a patiently waiting snake. If
the frog reaches pad 10 it will exit the pond, never to return. What is the probability that
the frog will escape without being eaten by the snake?

(A)32
79

(B)161
384

(C) 63
146

(D) 7
16

(E)1
2

3 AMC 10A 2015

Q.1) Tetrahedron ABCD has AB = 5, AC = 3, BC = 4, BD = 4, AD = 3, and CD =
12
5

√
2. What is the volume of the tetrahedron?

(A)3
√

2 (B)2
√

5 (C)24
5

(D)3
√

3 (E)24
5

√
2

Q.2) 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) 47
256

(B) 3
16

(C) 49
256

(D) 25
128

(E) 51
256

Q.3) The zeroes of the function f(x) = x2 − ax + 2a are integers. What is the sum of the
possible values of a?

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

Q.4) For some positive integers p, there is a quadrilateral ABCD 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?

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

Q.5) Let S be a square of side length 1. Two points are chosen independently at random on
the sides of S. The probability that the straight-line distance between the points is at least
1

2
is
a− bπ
c

, where a, b, and c are positive integers with gcd(a, b, c) = 1. What is a+ b+ c?

(A)59 (B)60 (C)61 (D)62 (E)63
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4 AMC 10B 2015

Q.1) Cozy the Cat and Dash the Dog are going up a staircase with a certain number of
steps. However, instead of walking up the steps one at a time, both Cozy and Dash jump.
Cozy goes two steps up with each jump (though if necessary, he will just jump the last step).
Dash goes five steps up with each jump (though if necessary, he will just jump the last steps
if there are fewer than 5 steps left). Suppose the Dash takes 19 fewer jumps than Cozy to
reach the top of the staircase. Let s denote the sum of all possible numbers of steps this
staircase can have. What is the sum of the digits of s?

(A)9 (B)11 (C)12 (D)13 (E)15

Q.2) In the figure shown below, ABCDE is a regular pentagon and AG = 1. What is
FG+ JH + CD?

(A)3 (B)12− 4
√

5 (C)5+2
√
5

3
(D)1 +

√
5 (E)11+11

√
5

10

Q.3) Let n be a positive integer greater than 4 such that the decimal representation of n!
ends in k zeros and the decimal representation of (2n)! ends in 3k zeros. Let s denote the
sum of the four least possible values of n. What is the sum of the digits of s?

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

Q.4) Aaron the ant walks on the coordinate plane according to the following rules. He starts
at the origin p0 = (0, 0) facing to the east and walks one unit, arriving at p1 = (1, 0). For
n = 1, 2, 3, . . . , right after arriving at the point pn, if Aaron can turn 90◦ left and walk one
unit to an unvisited point pn+1, he does that. Otherwise,he walks one unit straight ahead
to reach pn+1. Thus the sequence of points continues p2 = (1, 1),p3 = (0, 1),p4 = (−1, 1),
p5 = (−1, 0), and so on in a counterclockwise spiral pattern. What is p2015?

(A)(−22,−13) (B)(−13,−22) (C)(−13, 22) (D)(13,−22) (E)(22,−13)

Q.5) A rectangular box measures a×b×c, where a, b, and c are integers and 1 ≤ a ≤ b ≤ c.
The volume and the surface area of the box are numerically equal. How many ordered triples
(a, b, c) are possible?

(A)4 (B)10 (C)12 (D)21 (E)26

@Ashani Dasgupta: www.cheenta.com
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5 AMC 10A 2016

Q.1) Circles with centers P,Q and R, having radii 1, 2 and 3, respectively, lie on the same
side of line l and are tangent to l at P ′, Q′ and R′, respectively, with Q′ between P ′ and R′.
The circle with center Q is externally tangent to each of the other two circles. What is the
area of triangle PQR?

(A)0 (B)
√

2
3

(C)1 (D)
√

6−
√

2 (E)
√

3
2

Q.2) For some positive integer n, the number 110n3 has 110 positive integer divisors, in-
cluding 1 and the number 110n3. How many positive integer divisors does the number 81n4

have?

(A)110 (B)191 (C)261 (D)325 (E)425

Q.3) A binary operation ♦ has the properties that a♦ (b♦ c) = (a♦ b)·c and that a♦ a = 1
for all nonzero real numbers a, b, and c. (Here · represents multiplication). The solution to
the equation 2016♦ (6♦x) = 100 can be written as p

q
, where p and q are relatively prime

positive integers. What is p+ q?

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

Q.4) A quadrilateral is inscribed in a circle of radius 200
√

2. Three of the sides of this
quadrilateral have length 200. What is the length of the fourth side?

(A)200 (B)200
√

2 (C)200
√

3 (D)300
√

2 (E)500

Q.5) How many ordered triples (x, y, z) of positive integers satisfy lcm(x, y) = 72,lcm(x, z) =
600 and lcm(y, z) = 900?

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

6 AMC 10B 2016

Q.1) What is the area of the region enclosed by the graph of the equation x2+y2 = |x|+ |y|?
(A)π +

√
2 (B)π + 2 (C)π + 2

√
2 (D)2π +

√
2 (E)2π + 2

√
2

Q.2) A set of teams held a round-robin tournament in which every team played every other
team exactly once. Every team won 10 games and lost 10 games; there were no ties. How
many sets of three teams {A,B,C} were there in which A beat B, B beat C, and C beat
A?

(A)385 (B)665 (C)945 (D)1140 (E)1330

Q.3) In regular hexagon ABCDEF , points W , X, Y , and Z are chosen on sides BC, CD,
EF , and FA respectively, so lines AB, ZW , Y X, and ED are parallel and equally spaced.
What is the ratio of the area of hexagon WCXY FZ to the area of hexagon ABCDEF?

(A)1
3

(B)10
27

(C)11
27

(D)4
9

(E)13
27
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Q.4) How many four-digit integers abcd, with a 6= 0, have the property that the three two-
digit integers ab < bc < cd form an increasing arithmetic sequence? One such number is
4692, where a = 4, b = 6, c = 9, and d = 2.

(A)9 (B)15 (C)16 (D)17 (E)20

Q.5) Let f(x) =
∑10

k=2(bkxc − kbxc), where brc denotes the greatest integer less than or
equal to r. How many distinct values does f(x) assume for x ≥ 0?

(A)32 (B)36 (C)45 (D)46 (E)Infinitely Many

7 AMC 10A 2017

Q.1) 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 y 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 x

y
?

(A)12
13

(B)35
37

(C)1 (D)37
35

(E)13
12

Q.2) 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 4ABC lies outside the circle?

(A)4
√
3π

27
− 1

3
(B)

√
3
2
− π

8
(C)1

2
(D)
√

3− 2
√
3π
9

(E)4
3
− 4

√
3π

27

Q.3) How many triangles with positive area have all their vertices at points (i, j) in the
coordinate plane, where i and j are integers between 1 and 5, inclusive?

(A)2128 (B)2148 (C)2160 (D)2200 (E)2300

Q.4) For certain real numbers a, b, and c, the polynomial

g(x) = x3 + ax2 + x+ 10

has three distinct roots, and each root of g(x) is also a root of the polynomial

f(x) = x4 + x3 + bx2 + 100x+ c.

What is f(1)?

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

Q.5) How many integers between 100 and 999, inclusive, have the property that some per-
mutation of its digits is a multiple of 11 between 100 and 999? For example, both 121 and
211 have this property.

(A)226 (B)243 (C)270 (D)469 (E)486

@Ashani Dasgupta: www.cheenta.com
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8 AMC 10B 2017

Q.1) In 4ABC, AB = 6, AC = 8, BC = 10, and D is the midpoint of BC. What is the
sum of the radii of the circles inscribed in 4ADB and 4ADC?

(A)
√

5 (B)11
4

(C)2
√

2 (D)17
6

(E)3

Q.2) The diameter AB of a circle of radius 2 is extended to a point D outside the circle
so that BD = 3. Point E is chosen so that ED = 5 and line ED is perpendicular to line
AD. Segment AE intersects the circle at a point C between A and E. What is the area of
4ABC?

(A)120
37

(B)140
39

(C)145
39

(D)140
37

(E)120
31

Q.3) Let N = 123456789101112 . . . 4344 be the 79-digit number that is formed by writing
the integers from 1 to 44 in order, one after the other. What is the remainder when N is
divided by 45?

(A)1 (B)4 (C)9 (D)18 (E)44

Q.4) The vertices of an equilateral triangle lie on the hyperbola xy = 1, and a vertex of this
hyperbola is the centroid of the triangle. What is the square of the area of the triangle?

(A)48 (B)60 (C)108 (D)120 (E)169

Q.5) Last year Isabella took 7 math tests and received 7 different scores, each an integer
between 91 and 100, inclusive. After each test she noticed that the average of her test scores
was an integer. Her score on the seventh test was 95. What was her score on the sixth test?

(A)92 (B)94 (C)96 (D)98 (E)100

9 AMC 10A 2018

Q.1) Which of the following describes the set of values of a for which the curves x2+y2 = a2

and y = x2 − a in the real xy-plane intersect at exactly 3 points?

(A)a = 1
4

(B)1
4
< a < 1

2
(C)a > 1

4
(D)a = 1

2
(E)a > 1

2

Q.2) Let a, b, c, and d be positive integers such that gcd(a, b) = 24, gcd(b, c) = 36, gcd(c, d) =
54, and 70 < gcd(d, a) < 100. Which of the following must be a divisor of a?

(A)5 (B)7 (C)11 (D)13 (E)17

Q.3) Farmer Pythagoras has a field in the shape of a right triangle. The right triangle’s
legs have lengths 3 and 4 units. In the corner where those sides meet at a right angle, he
leaves a small unplanted square S so that from the air it looks like the right angle symbol.
The rest of the field is planted. The shortest distance from S to the hypotenuse is 2 units.
What fraction of the field is planted?

@Ashani Dasgupta: www.cheenta.com
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(A)25
27

(B)26
27

(C)73
75

(D)145
147

(E)74
75

Q.4) Triangle ABC with AB = 50 and AC = 10 has area 120. Let D be the midpoint of
AB, and let E be the midpoint of AC. The angle bisector of ∠BAC intersects DE and BC
at F and G, respectively. What is the area of quadrilateral FDBG?

(A)60 (B)65 (C)70 (D)75 (E)80

Q.5) For a positive integer n and nonzero digits a, b, and c, let An be the n-digit integer
each of whose digits is equal to a; let Bn be the n-digit integer each of whose digits is equal
to b, and let Cn be the 2n-digit (not n-digit) integer each of whose digits is equal to c. What
is the greatest possible value of a + b + c for which there are at least two values of n such
that Cn −Bn = A2

n?

(A)12 (B)14 (C)16 (D)18 (E)20

10 AMC 10B 2018

Q.1) Mary chose an even 4-digit number n. She wrote down all the divisors of n in increasing

order from left to right: 1, 2, ...,
n

2
, n. At some moment Mary wrote 323 as a divisor of n.

What is the smallest possible value of the next divisor written to the right of 323?

(A)324 (B)330 (C)340 (D)361 (E)646

Q.2) Real numbers x and y are chosen independently and uniformly at random from the
interval [0, 1]. Which of the following numbers is closest to the probability that x, y, and 1
are the side lengths of an obtuse triangle?

(A)0.21 (B)0.25 (C)0.29 (D)0.50 (E)0.79

Q.3) How many ordered pairs (a, b) of positive integers satisfy the equation

a · b+ 63 = 20 · lcm(a, b) + 12 · gcd(a, b),

where gcd(a, b) denotes the greatest common divisor of a and b, and lcm(a, b) denotes their
least common multiple?

(A)0 (B)2 (C)4 (D)6 (E)8

@Ashani Dasgupta: www.cheenta.com
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Q.4) Let ABCDEF be a regular hexagon with side length 1. Denote by X, Y , and Z the
midpoints of sides AB, CD, and EF , respectively. What is the area of the convex hexagon
whose interior is the intersection of the interiors of 4ACE and 4XY Z?

(A)3
8

√
3 (B) 7

16

√
3 (C)15

32

√
3 (D)1

2

√
3 (E) 9

16

√
3

Q.5) Let bxc denote the greatest integer less than or equal to x. How many real numbers x
satisfy the equation x2 + 10, 000bxc = 10, 000x?

(A)197 (B)198 (C)199 (D)200 (E)201

11 AMC 12A 2014

Q.1) For every real number x, let bxc denote the greatest integer not exceeding x, and let

f(x) = bxc(2014x−bxc − 1).

The set of all numbers x such that 1 ≤ x < 2014 and f(x) ≤ 1 is a union of disjoint intervals.
What is the sum of the lengths of those intervals?

(A)1 (B) log 2015
log 2014

(C) log 2014
log 2013

(D)2014
2013

(E)2014
1

2014

Q.2) The number 5867 is between 22013 and 22014. How many pairs of integers (m,n) are
there such that 1 ≤ m ≤ 2012 and

5n < 2m < 2m+2 < 5n+1?

(A)278 (B)279 (C)280 (D)281 (E)282

Q.3) The fraction
1

992
= 0.bn−1bn−2 . . . b2b1b0,

where n is the length of the period of the repeating decimal expansion. What is the sum
b0 + b1 + · · ·+ bn−1?

(A)874 (B)883 (C)887 (D)891 (E)892

Q.4) Let f0(x) = x + |x − 100| − |x + 100|, and for n ≥ 1, let fn(x) = |fn−1(x)| − 1. For
how many values of x is f100(x) = 0?

(A)299 (B)300 (C)301 (D)302 (E)303

Q.5) The parabola P has focus (0, 0) and goes through the points (4, 3) and (−4,−3). For
how many points (x, y) ∈ P with integer coordinates is it true that |4x+ 3y| ≤ 1000?

(A)299 (B)300 (C)301 (D)302 (E)303

@Ashani Dasgupta: www.cheenta.com
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12 AMC 12B 2014

Q.1) In the figure, ABCD is a square of side length 1. The rectangles JKHG and EBCF
are congruent. What is BE?

(A)1
2
(6−

√
2 (B)1

4
(C)2−

√
3 (D)

√
3
6

(E)1−
√
2
2

Q.2) In a small pond there are eleven lily pads in a row labeled 0 through 10. A frog is
sitting on pad 1. When the frog is on pad N , 0 < N < 10, it will jump to pad N − 1 with
probability N

10
and to pad N + 1 with probability 1− N

10
. Each jump is independent of the

previous jumps. If the frog reaches pad 0 it will be eaten by a patiently waiting snake. If
the frog reaches pad 10 it will exit the pond, never to return. What is the probability that
the frog will escape without being eaten by the snake?

(A)32
79

(B)161
384

(C) 63
146

(D) 7
16

(E)1
2

Q.3) The number 2017 is prime. Let S =
62∑
k=0

(
2014

k

)
. What is the remainder when S is

divided by 2017?

(A)32 (B)684 (C)1024 (D)1576 (E)2016

Q.4) Let ABCDE be a pentagon inscribed in a circle such that AB = CD = 3, BC =
DE = 10, and AE = 14. The sum of the lengths of all diagonals of ABCDE is equal to m

n
,

where m and n are relatively prime positive integers. What is m+ n ?

(A)129 (B)247 (C)353 (D)391 (E)421

Q.5) What is the sum of all positive real solutions x to the equation

2 cos 2x

cos 2x− cos

(
2014π2

x

) = cos 4x− 1?

(A)π (B)810π (C)1008π (D)1800π (E)1800π

@Ashani Dasgupta: www.cheenta.com
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13 AMC 12A 2015

Q.1) A circle of radius r passes through both foci of, and exactly four points on, the ellipse
with equation x2 + 16y2 = 16. The set of all possible values of r is an interval [a, b). What
is a+ b?

(A)5
√

2 + 4 (B)
√

17 + 7 (C)6
√

2 + 3 (D)
√

15 + 8 (E)12

Q.2) For each positive integer n, let S(n) 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?

(A)0 (B)4 (C)6 (D)8 (E)10

Q.3) Let S be a square of side length 1. Two points are chosen independently at random
on the sides of S. The probability that the straight-line distance between the points is at
least 1

2
is a−bπ

c
, where a, b, and c are positive integers and gcd(a, b, c) = 1. What is a+ b+ c?

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

Q.4) Rational numbers a and b are chosen at random among all rational numbers in the
interval [0, 2) that can be written as fractions n

d
where n and d are integers with 1 ≤ d ≤ 5.

What is the probability that

(cos(aπ) + isin(bπ))4

(A) 3
50

(B) 4
25

(C) 41
200

(D) 6
25

(E)13
50

Q.5) A collection of circles in the upper half-plane, all tangent to the x-axis, is constructed
in layers as follows. Layer L0 consists of two circles of radii 702 and 732 that are externally
tangent. For k ≥ 1, the circles in

⋃k−1
j=0 Lj 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 circles in the pair. Layer Lk consists of the 2k−1 circles
constructed in this way. Let S =

⋃6
j=0 Lj, and for every circle C denote by r(C) its radius.

What is ∑
C∈S

1√
r(C)

?

(A)286
35

(B)583
70

(C)715
13

(D)143
14

(E)1573
146
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14 AMC 12B 2015

Q.1) Cozy the Cat and Dash the Dog are going up a staircase with a certain number of
steps. However, instead of walking up the steps one at a time, both Cozy and Dash jump.
Cozy goes two steps up with each jump (though if necessary, he will just jump the last step).
Dash goes five steps up with each jump (though if necessary, he will just jump the last steps
if there are fewer than 5 steps left). Suppose that Dash takes 19 fewer jumps than Cozy to
reach the top of the staircase. Let s denote the sum of all possible numbers of steps this
staircase can have. What is the sum of the digits of s?

(A)9 (B)11 (C)12 (D)13 (E)15

Q.2) Six chairs are evenly spaced around a circular table. One person is seated in each
chair. Each person gets up and sits down in a chair that is not the same chair and is not
adjacent to the chair he or she originally occupied, so that again one person is seated in
each chair. In how many ways can this be done?

(A)14 (B)16 (C)18 (D)20 (E)24

Q.3) A rectangular box measures a×b×c, where a, b, and c are integers and 1 ≤ a ≤ b ≤ c.
The volume and the surface area of the box are numerically equal. How many ordered triples
(a, b, c) are possible?

(A)4 (B)10 (C)12 (D)21 (E)26

Q.4) Four circles, no two of which are congruent, have centers at A, B, C, and D, and
points P and Q lie on all four circles. The radius of circle A is 5

8
times the radius of circle B,

and the radius of circle C is 5
8

times the radius of circle D. Furthermore, AB = CD = 39

and PQ = 48. Let R be the midpoint of PQ. What is AR +BR + CR +DR ?

(A)180 (B)184 (C)188 (D)192 (E)196

Q.5) A bee starts flying from point P0. She flies 1 inch due east to point P1. For j ≥ 1, once
the bee reaches point Pj, she turns 30◦ counterclockwise and then flies j + 1 inches straight

to point Pj+1. When the bee reaches P2015 she is exactly a
√
b + c

√
d inches away from P0,

where a, b, c and d are positive integers and b and d are not divisible by the square of any
prime. What is a+ b+ c+ d ?

(A)2016 (B)2024 (C)2032 (D)2040 (E)2048

15 AMC 12A 2016

Q.1) A quadrilateral is inscribed in a circle of radius 200
√

2. Three of the sides of this
quadrilateral have length 200. What is the length of its fourth side?

(A)200 (B)200
√

2 (C)200
√

3 (D)300
√

2 (E)500
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Q.2) How many ordered triples (x, y, z) of positive integers satisfy lcm(x, y) = 72, lcm(x, z) =
600 and lcm(y, z) = 900?

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

Q.3) Three numbers in the interval [0, 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?

(A)1
6

(B)1
3

(C)1
2

(D)2
3

(E)5
6

Q.4) 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 x3 − ax2 + bx− a are real. In fact, for this value
of a the value of b is unique. What is the value of b?

(A)8 (B)9 (C)10 (D)11 (E)12

Q.5) 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 k 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 f(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 1, 2, 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)?

(A)7986 (B)8002 (C)8030 (D)8048 (E)8064

16 AMC 12B 2016

Q.1) Let ABCD be a unit square. Let Q1 be the midpoint of CD. For i = 1, 2, . . . , let Pi
be the intersection of AQi and BD, and let Qi+1 be the foot of the perpendicular from Pi
to CD. What is

∞∑
i=1

Area of 4DQiPi ?

(A)1
6

(B)1
4

(C)1
3

(D)1
2

(E)1

Q.2) For a certain positive integer n less than 1000, the decimal equivalent of 1
n

is 0.abcdef ,
a repeating decimal of period of 6, and the decimal equivalent of 1

n+6
is 0.wxyz, a repeating

decimal of period 4. In which interval does n lie?

(A)[1, 200] (B)[201, 400] (C)[401, 600] (D)[601, 800] (E)[801, 999]

Q.3) What is the volume of the region in three-dimensional space defined by the inequalities
|x|+ |y|+ |z| ≤ 1 and |x|+ |y|+ |z − 1| ≤ 1?

(A)1
6

(B)1
4

(C)1
3

(D)1
2

(E)1
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Q.4) There are exactly 77, 000 ordered quadruplets (a, b, c, d) such that gcd(a, b, c, d) = 77
and lcm(a, b, c, d) = n. What is the smallest possible value for n?

(A)13, 860 (B)20, 790 (C)21, 560 (D)27, 720 (E)41, 580

Q.5) The sequence (an) is defined recursively by a0 = 1, a1 = 19
√

2, and an = an−1a
2
n−2

for n ≥ 2. What is the smallest positive integer k such that the product a1a2 · · · ak is an
integer?

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

17 AMC 12A 2017

Q.1) A set S is constructed as follows. To begin, S = {0, 10}. Repeatedly, as long as
possible, if x is an integer root of some polynomial anx

n + an−1x
n−1 + ...+ a1x+ a0 for some

n ≥ 1, all of whose coefficients ai 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?

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

Q.2) A square is drawn in the Cartesian coordinate plane with vertices at (2, 2), (−2, 2),
(−2,−2), (2,−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 (x, y) to each of (x, y+ 1), (x+ 1, y+ 1), (x+ 1, y), (x+ 1, y−1),
(x, y − 1), (x − 1, y − 1), (x − 1, y), or (x − 1, 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 is m/n, where m and n are relatively
prime positive integers. What is m+ n?

(A)4 (B)5 (C)7 (D)15 (E)39

Q.3) For certain real numbers a, b, and c, the polynomial

g(x) = x3 + ax2 + x+ 10

has three distinct roots, and each root of g(x) is also a root of the polynomial

f(x) = x4 + x3 + bx2 + 100x+ c.

What is f(1)?

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

Q.4) Quadrilateral ABCD is inscribed in circle O and has side lengths AB = 3, BC =
2, CD = 6, and DA = 8. Let X and Y be points on BD such that DX

BD
= 1

4
and BY

BD
= 11

36
.

Let E be the intersection of line AX and the line through Y parallel to AD. Let F be the
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intersection of line CX and the line through E parallel to AC. Let G be the point on circle
O other than C that lies on line CX. What is XF ·XG?

(A)17 (B)59−5
√
2

3
(C)91−12

√
3

4
(D)67−10

√
2

3
(E)18

Q.5) The vertices V of a centrally symmetric hexagon in the complex plane are given by

V =

{√
2i,−

√
2i,

1√
8

(1 + i),
1√
8

(−1 + i),
1√
8

(1− i), 1√
8

(−1− i)
}
.

For each j, 1 ≤ j ≤ 12, an element zj is chosen from V at random, independently of the
other choices. Let P =

∏12
j=1zj be the product of the 12 numbers selected. What is the

probability that P = −1?

(A)5.11
310

(B)5
2.11
2.310

(C)5.11
39

(D)5.7.11
2.310

(E)2
2.5.11
310

18 AMC 12B 2017

Q.1) Last year Isabella took 7 math tests and received 7 different scores, each an integer
between 91 and 100, inclusive. After each test she noticed that the average of her test scores
was an integer. Her score on the seventh test was 95. What was her score on the sixth test?

(A)92 (B)94 (C)96 (D)98 (E)100

Q.2) Abby, Bernardo, Carl, and Debra play a game in which each of them starts with
four coins. The game consists of four rounds. In each round, four balls are placed in an
urn—one green, one red, and two white. The players each draw a ball at random without
replacement. Whoever gets the green ball gives one coin to whoever gets the red ball. What
is the probability that, at the end of the fourth round, each of the players has four coins?

(A) 7
576

(B) 5
192

(C) 1
36

(D) 5
144

(E) 7
48

Q.3) The graph of y = f(x), where f(x) is a polynomial of degree 3, contains points A(2, 4),
B(3, 9), and C(4, 16). Lines AB, AC, and BC intersect the graph again at points D, E,
and F , respectively, and the sum of the x-coordinates of D, E, and F is 24. What is f(0)?

(A)−2 (B)0 (C)2 (D)24
5

(E)8

Q.4) Quadrilateral ABCD has right angles at B and C, 4ABC ∼ 4BCD, and AB > BC.
There is a point E in the interior of ABCD such that 4ABC ∼ 4CEB and the area of
4AED is 17 times the area of 4CEB. What is AB

BC
?

(A)1 +
√

2 (B)2 +
√

2 (C)
√

17 (D)2 +
√

5 (E)1 + 2
√

3

Q.5) A set of n people participate in an online video basketball tournament. Each person
may be a member of any number of 5-player teams, but no teams may have exactly the same
5 members. The site statistics show a curious fact: The average, over all subsets of size 9 of
the set of n participants, of the number of complete teams whose members are among those
9 people is equal to the reciprocal of the average, over all subsets of size 8 of the set of n
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participants, of the number of complete teams whose members are among those 8 people.
How many values n, 9 ≤ n ≤ 2017, can be the number of participants?

(A)477 (B)482 (C)487 (D)557 (E)562

19 AMC 12A 2018

Q.1) Which of the following polynomials has the greatest real root?

(A)x19 +2018x11 +1 (B)x17 +2018x11 +1 (C)x19 +2018x13 +1 (D)x17 +
2018x13 + 1 (E)2019x+ 2018

Q.2) The solutions to the equations z2 = 4 + 4
√

15i and z2 = 2 + 2
√

3i, where i =
√
−1,

form the vertices of a parallelogram in the complex plane. The area of this parallelogram
can be written in the form p

√
q− r

√
s, where p, q, r, and s are positive integers and neither

q nor s is divisible by the square of any prime number. What is p+ q + r + s?

(A)20 (B)21 (C)22 (D)23 (E)24

Q.3) In 4PAT, ∠P = 36◦, ∠A = 56◦, and PA = 10. Points U and G lie on sides TP and
TA, respectively, so that PU = AG = 1. Let M and N be the midpoints of segments PA
and UG, respectively. What is the degree measure of the acute angle formed by lines MN
and PA?

(A)76 (B)77 (C)78 (D)79 (E)80

Q.4) Alice, Bob, and Carol play a game in which each of them chooses a real number
between 0 and 1. The winner of the game is the one whose number is between the numbers
chosen by the other two players. Alice announces that she will choose her number uniformly
at random from all the numbers between 0 and 1, and Bob announces that he will choose
his number uniformly at random from all the numbers between 1

2
and 2

3
. Armed with this

information, what number should Carol choose to maximize her chance of winning?

(A)1
2

(B)13
24

(C) 7
12

(D)5
8

(E)2
3

Q.5) For a positive integer n and nonzero digits a, b, and c, let An be the n-digit integer
each of whose digits is equal to a; let Bn be the n-digit integer each of whose digits is equal
to b, and let Cn be the 2n-digit (not n-digit) integer each of whose digits is equal to c. What
is the greatest possible value of a + b + c for which there are at least two values of n such
that Cn −Bn = A2

n?

(A)12 (B)14 (C)16 (D)18 (E)20

20 AMC 12B 2018

Q.1) In 4ABC with side lengths AB = 13, AC = 12, and BC = 5, let O and I denote the
circumcenter and incenter, respectively. A circle with center M is tangent to the legs AC
and BC and to the circumcircle of 4ABC. What is the area of 4MOI?
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(A)5
2

(B)11
4

(C)3 (D)13
4

(E)7
2

Q.2) Consider polynomials P (x) of degree at most 3, each of whose coefficients is an element
of {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}. How many such polynomials satisfy P (−1) = −9?

(A)110 (B)143 (C)165 (D)220 (E)286

Q.3) Ajay is standing at point A near Pontianak, Indonesia, 0◦ latitude and 110◦ E longi-
tude. Billy is standing at point B near Big Baldy Mountain, Idaho, USA, 45◦ N latitude
and 115◦ W longitude. Assume that Earth is a perfect sphere with center C. What is the
degree measure of ∠ACB?

(A) 105 (B) 112
1

2
(C) 120 (D) 135 (E) 150

(A)105 (B)1121
2

(C)120 (D)135 (E)150

Q.4) Let bxc denote the greatest integer less than or equal to x. How many real numbers x
satisfy the equation x2 + 10, 000bxc = 10, 000x?

(A)197 (B)198 (C)199 (D)200 (E)201

Q.5) Circles ω1, ω2, and ω3 each have radius 4 and are placed in the plane so that each circle
is externally tangent to the other two. Points P1, P2, and P3 lie on ω1, ω2, and ω3 respectively
such that P1P2 = P2P3 = P3P1 and line PiPi+1 is tangent to ωi for each i = 1, 2, 3, where
P4 = P1. See the figure below. The area of 4P1P2P3 can be written in the form

√
a +
√
b

for positive integers a and b. What is a+ b?

(A)546 (B)548 (C)550 (D)552 (E)554
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