AMC 10 Prep 2016 to 2018 Number Properties GCD/LCM & Divsibility   Part 2: Triangles
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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.

(A)226 (B)243 (C)270 (D)469 (E) 486
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How many ordered triples (z, y, z) of positive integers satisfy lem(z, y) = 72, lem(z, z) = 600 and lem(y, z) = 900?
(A)15 (B)16 (C)24 (D)27 (E)64
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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)9 (D)98  (E) 100
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In AABC, 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 AAD B and
AADC?
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The vertices of an equilateral triangle lie on the hyperbola zy = 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
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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 AABC lies
outside the circle?
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A square with side length z 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 57
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Rectangle ABC'D has AB = 5and BC = 4. Point E lies on AB so that EB = 1, point G lies on BC so that CG = 1. and point F' lies on
_ [ — — P
CD sothat DF = 2. Segments AG and AC intersect EF at Q and P, respectively. What is the value of —Q”
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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?
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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 AACE and AXY Z?
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How many ordered pairs (a, b) of positive integers satisfy the equation
a-b+ 63 =20-lcm(a,b) + 12 - ged(a, b),
where ged(a, b) denotes the greatest common divisor of a and b, and lem(a, b) denotes their least common multiple?

(A)0 (B)2 (C)4 (D)6 (E)8
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Let a, b, ¢, and d be positive integers such that ged(a, b) = 24, ged (b, ¢) = 36, ged(c, d) = 54, and 70 < ged(d, a) < 100. Which of the
following must be a divisor of a?

(A)5 (B)7 (C)11l (D)13 (E)17
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How many four-digit integers abcd, with a # 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,¢ = 9,and d = 2.

(A)9 (B)15 (C)16 (D)17 (E)20
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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 NN is divided by 45?

(A)1 (B)4 (C)9 (D)18 (E)44
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How many of the first 2018 numbers in the sequence 101, 1001, 10001, 100001, . . . are divisible by 101
?

(A)253  (B)504 (C)505 (D) 506  (E) 1009
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Let ai, as, . . ., ao1s be a strictly increasing sequence of positive integers such that
a1 + Ay 4 - + Gg015 = 2018718,
What is the remainder when a? + ag +-+ agm is divided by 67
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