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Geometry Individual AoPS Mock MAΘ February Invitational

The answer choice (E) NOTA denotes that “none of these answers” are correct. Tests are scored such that each
correct answer is worth 4 points, each question left blank is worth 0 points, and each incorrect answer is -1 point.
All answers must be exact unless otherwise specified, and figures are not drawn to scale. Assume all answers are
given in units unless specified. Good luck, and more importantly, have fun!

1. A right triangle has leg lengths of 8
3 and 5. What is the length of the altitude to the hypotenuse of

this triangle?

(A) 20
51 (B) 20

17 (C) 40
17 (D) 60

17 (E) NOTA

2. How many of the following choices always define a unique plane?

I. Two skew lines II. Two parallel lines
III. Three distinct, non-collinear points IV. Four distinct, non-collinear points
V. A line and a point not on the line VI. A non-degenerate triangle

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

3. An arc of circle A and an arc of circle B have the same length but different angle measures. The angle
measure of the arc of A is 50◦ and the angle measure of the arc of B is 150◦. What is the ratio of the
circumference of circle A to the circumference of circle B?

(A) 1
3 (B) 1

4 (C) 1
6 (D) 1

9 (E) NOTA

4. Omer has 280 feet of fencing, with which he wishes to enclose a rectangular region of maximal area.
He could create the enclosure with fencing on all four sides, obtaining a plot with maximum area A1.
However, he realizes that he can enclose an even larger area if he places fencing on only three sides
of the plot and builds the fourth against the side of his barnhouse (which we assume is straight and
sufficiently long). If he does this, he can enclose a maximum area A2. What is A2 −A1?

(A) 4900 (B) 9800 (C) 12600 (D) 17500 (E) NOTA

5. Isosceles trapezoid MNOP has MN ‖ OP , MN = 5, OP = 20, and NO = MP = 13. Find the length
of diagonal MO.

(A) 9 (B)
√

194 (C) 3
√

41 (D) 17 (E) NOTA

6. Define m to be the number of lines of symmetry in a regular decagon. Define n to be the number of
diagonals in a regular decagon. Evaluate m+ n.

(A) 15 (B) 35 (C) 40 (D) 45 (E) NOTA

7. The three angles of a triangle are (2x + 7)◦, (3x − 21)◦, and (2x + 10)◦. What is the measure of the
largest angle in this triangle?

(A) 405
7 (B) 417

7 (C) 438
7 (D) 505

7 (E) NOTA

8. What is the area of an octagon with side length 8?

(A) 64 + 64
√

2 (B) 128 + 128
√

2 (C) 64
√

3 (D) 128
√

3 (E) NOTA

Page 2 of 5



Geometry Individual AoPS Mock MAΘ February Invitational

9. A rectangle is inscribed within a triangle with side lengths 13, 14 and 15. What is the maximum
possible area of this rectangle?

(A) 42 (B) 705600
17161 (C) 800

131 (D) 225
4 (E) NOTA

10. There are seventeen distinct points that lie in space, no three of which are collinear and no four of
which are collinear. How many distinct planes can be determined by these points?

(A) 136 (B) 216 (C) 432 (D) 680 (E) NOTA

11. Triangle4ABC exists such that ∠B = 90◦ and AB = BC = 3. Denote I to be the point of intersection
of all angle bisectors in triangle 4ABC. Find the distance between B and I.

(A) 1 (B) 3
√

2− 3 (C) 6− 3
√

2 (D) 3
√
2

4 (E) NOTA

12. Ritam wanted to make a geometric model of the Star of David. His model consisted of a regular
hexagon with side length 6 and six equilateral triangles of the same length as that of the hexagon (one
triangle on each side). What would be the area of his model?

(A) 54
√

2 (B) 72
√

2 (C) 108
√

2 (D) 144
√

2 (E) NOTA

13. Vincent likes to check the time often. He first checked the time on his watch at 6:00 am, before going
to school. At what time after this will the smaller angle formed by the hour and minute hands first be
90 degrees? Round your answer to the nearest minute. Assume his watch functions correctly.

(A) 6:15 am (B) 6:16 am (C) 6:17 am (D) 6:18 am (E) NOTA

14. Let x, y, and z be selected uniformly and independently at random over the interval (0, 3). What is
the probability that x+ y + z > 1?

(A) 26
27 (B) 53

54 (C) 107
108 (D) 161

162 (E) NOTA

15. The three side lengths of a right triangle form an arithmetic sequence with a common difference of√
10. What is the area of its incircle?

(A) 100π (B) 50π (C) 25π (D) 10π (E) NOTA

16. What is the volume of the cone resulted when the first-quadrant portion of the graph of y = −2x+ 4
is revolved about the y-axis?

(A) 16π
3 (B) 32π

3 (C) 64π
3 (D) 128π

3 (E) NOTA
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17. A particular plane intersects a sphere with diameter 122. The perimeter of the resulting cross section
is 22π. What is the distance from the plane to the sphere, in units?

(A) 60 (B) 90 (C) 120
π (D) 120 (E) NOTA

18. Samhith is an engineer. He was instructed by his boss, Mr. Abakay, to place a stop sign somewhere,
using the measurements of a lamp post nearby. Samhith has the following information:

(1) The height of the stop sign is 59.97 inches
(2) The height of the lamp post is 71.04 inches
(3) The distance from the top of the stop sign to the top of the lamp post must be 61.02 inches.

Samhith, who is known for being very lazy, decides that these numbers are too complicated. He rounds
all the given distances and heights to the nearest whole number. Using those values, what will be the
value of the distance between the bottom of the stop sign to the bottom of the lamp post, in inches?
(Suppose neither the lamp post nor the stop sign are tilted and are positioned where both meet the
ground at a right angle).

(A) 26 (B) 39 (C) 50 (D) 60 (E) NOTA

19. Consider the following logic statement: ”I will lose brain cells if I play Fortnite.” Find the statement
with the same truth value as this statement.

(A) If I do not play Fortnite, then I will not lose brain cells.
(B) If I do not lose brain cells, then I did not play Fortnite.
(C) If I do not lose brain cells, then I did play Fortnite.
(D) If I lose brain cells, then I did play Fortnite.
(E) NOTA

20. A triangle 4DEF is drawn such that DE = 6, EF = 7, and FD = 8. A median and angle bisector
from point D meet EF at points G and H, respectively. What is the length of GH?

(A) 5
3 (B) 4

7 (C) 1
2 (D) 1

14 (E) NOTA

21. Three circles of radius 1 are pairwise externally tangent. All three of these circles are internally tangent

to a larger circle of radius r. If r can be expressed as a+ b
√
c
c where a, b, and c are integers, gcd(b, c) = 1,

and c is squarefree, what is a+ b+ c?

(A) 5 (B) 6 (C) 7 (D) 8 (E) NOTA

22. Two poles of different sizes lie perpendicular to the ground (which is assumed to be horizontal). A
wire is attached from the top of the taller pole, which is 8 feet from the ground, to the bottom of
the shorter pole. Another wire is attached from the top of the shorter pole, which is 5 feet from the
ground, to the bottom of the taller pole. If both poles are spaced apart by exactly ten feet, then what
is the height from the ground at which both wires intersect?

(A) 13
80 (B) 13

40 (C) 80
13 (D) 40

13 (E) NOTA
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23. Mr. Frazer could only order one box of pizza for the Buchholz Math Team for lunch. However, he
is an excellent cutter, and can cut the pizza in enough pieces for him and his entire team. Assume
the Buchholz Math Team consists of 56 people and that everyone who receives pizza only receives one
piece. What is the minimum number of cuts required to ensure he has enough pieces of pizza for him
and his team?

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

24. Tarang is bored and decides to draw a bunch of right triangles. He drew triangle 4ABC with leg
length 1 unit, as shown below. This triangle shares side AC with triangle 4ACD, which shares side
AD with triangle 4ADE, which shares side AE with triangle 4AEF . Given that triangles 4ABC
and 4ACD are isosceles, ∠DAE = ∠AFE = 60◦, and ∠ABC = ∠ACD = ∠ADE = ∠AEF = 90◦,
the perimeter of the resulting polygon can be expressed as a + b

√
2 + c

√
3 in simplest form, where a,

b, and c are integers. Find a+ b+ c.

B

A

C

D

E

F

(A) 8 (B) 9 (C) 13 (D) 14 (E) NOTA

25. Triangle 4MAO exists such that points B, C and D lie on MA,AO, and OM respectively. Segments
OB, MC, and AD are all concurrent at a point K. Given that MB

AB = 2 and AC
OC = 5

4 , find AK
KD .

(A) 2
3 (B) 4

7 (C) 8
17 (D) 14

27 (E) NOTA

26. Michelle, who lives on the xy-plane, decides to go out for ice cream. The nearest ice cream shop is at
(4, 4). However, she is also dehydrated and the only place to get water is the spring that lies across
the x-axis. Assume that she starts out at the point (−2, 1). What is the shortest distance she could
possibly travel to the ice cream store if she stops for water along the way?

(A)
√

17 +
√

26 (B) 4
√

2 +
√

5 (C) 5 +
√

10 (D)
√

61 (E) NOTA

27. The three side lengths of a right triangle are in geometric progression. What is the ratio of the length
of the triangle’s hypotenuse to the length of the shortest leg of the triangle?

(A)
√
5−1
2 (B)

√
5+1
2 (C)

√
2 (D) 2 (E) NOTA
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28. Square ABCD has side length 3. A point R is selected randomly on AB. What is the probability that
the area of triangle CAR is greater than or equal to 3?

(A) 1
6 (B) 1

3 (C) 1
2 (D) 2

3 (E) NOTA

29. Rectangle JOHN is drawn such that JO = 8 units and OH = 6 units. Points A and E lie on segment
JO such that trapezoid AEHN is a trapezoid. Segments AN and EH are extended past side JO to
intersect at a point P . Given that trapezoid AEHN has an area of 42, what is the area of triangle
4PEA, in square units?

(A) 36 (B) 48 (C) 54 (D) 56 (E) NOTA

30. Donald is looking at the top of Orlando Science High School (which is 19.5 feet tall) while standing.
Donald’s eyes are 5.5 feet above the ground. He is standing 48 feet away from the school. Which of
the following is equivalent to the angle of elevation of his view of the school?

(A) tan−1
Å

24

7

ã
(B) csc−1

Å
24

7

ã
(C) tan

Å
7

24

ã
(D) csc−1

Å
25

7

ã
(E) NOTA
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