College of Charleston
Math Meet 2016
Written Test — Level 1

1. An insect crawled about on the 2-y plane for six seconds, and as it did, | plotted its * and Yy
coordinates as functions of time ¢. Which x-1y graph shows the path of the insect?
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(A) figure a. (B) figure b. (C) figure c. (D) figure d. (E) figure e.

2. Find the number of real solutions to the equation
P+t i+ 1=0.

(A) 5 (B) 4 C€) 3 (D) 2 B 1

3. How many different numbers can be written in the form * + y where x and Yy are in
{1,2,4,...,2"}2
(A) 21 (B) 32 (C) 66 (D) 78 (E) 121

4. A box contains five red balls and seven blue balls. A ball is selected at random and discarded. A

second ball is then selected at random from the remaining balls. The probability that this second
selection is a blue ball is

A 7/11 B) 5/11 (€) 7/12
(D) 5/12 (E) none of these



10.

The shaded solid in the picture is a tetrahedron inscribed in a
cube with side length one. As shown, two of the tetrahedron’s
vertices are the corners at the top of the cube in the front
and the back and the other two vertices are the corners at the
bottom of the cube at left and right. Pick the answer that is
closest to the volume of this tetrahedron.

A .1 (B) .2 (©) .3 (D) .4 (E) .5
r+ 16

— > 17
2x — 2000
(A) z > 1000 (B) x < 1000 (C) x > 2016

(D) z < 2016 (E) 1000 < = < 2016

| x| denotes the greatest integer which is less than or equal to . For example, |6.25] = 6,
|4] = 4, and |7] = 3. What can you say about the integer solutions 7 of the following

equation?
q V1] + V2] + V3] + -+ + [V/n] = 2n

(A) There are no solutions. (B) There is more than one solution.

For which values of x is

(C) The only solutionis n = 85 (D) The only solutionis n = 90
(E) The only solutionis n = 95

How many whole numbers are between V'8 and V802
(A) 5 (B) 6 € 7 (D) 8 (E) 9

A jar is filled with two types of candies: lemon drops and mint drops. Each piece of candy is
wrapped either in red paper or white paper.

7110 of the candy is in red paper.

3/10 of the candy consist of mint drops wrapped in red paper.

3/5 of the candy is lemon drops.

If you pull a mint drop from the jar, what's the probability that it is wrapped in white paper?

(A) 1 (B) 4/5 (C) 172 (D) 2/5 (E) 1/4
Which of these equations involving square roots is not true?

V15
A) 2v2 = V18 — V2 B) \/§+T (V6 —V5) = =

1
©) \/16vV2+16 = 4\/vV2+1 o V2—V3=—
V2 +/3
® \/14 +6vV5=3+5



11.

12.

13.

14.

A chord is a line segment whose endpoints lie on a circle.

Two chords lie in the same circle. If the first divides the second into

lengths 3 and 4, and the second divides the first into lengths x and x+4, ‘A
find x.

(drawing not to scale)

A) 2 B —1+v13 ©24+vV5 ©3—-vV5 (E5H—V2

The figure to the right could be folded up to form an
icosahedron. Which face would be opposite the face
labeled 1?2

(A) A (B) B (€ C (D) D (E) E

Start with a big square S. Using equally spaced lines parallel to its sides,
divide itinto 1> congruent small squares. If we inscribe a circlein .S, what's n=23
the largest value of 1 for which each of these small squares includes a
point inside the circle?

(A) 5 (B) 6 © 7
(D) 8 (E) none of these

A beam of light leaves a vertex of a unit square at an angle of 60° to
one of the sides. Every time the beam of light hits one of the sides
of the square, it reflects back into the square. What distance will the
beam of light travel before it next hits a vertex?

60°

@ V5 ®) 2V/3
(©) 4 ©) V17

(E) It will never again hit a vertex.



15.

16.

17.

18.

19.

20.

21.

22.

23.

Solve a®> — b% + 2bx — 2% = O for 7.

b —b
A r=axb B)r=b=xa (C)aczchL :I:a

(D) x = a + — (E) none of these
2 2
As it says in the instructions, for each of the 25 questions on this Written Test, you will get 0 points
if your answer is wrong, 1 point if you leave the circle “unbubbled” and 5 points if you are right.
Which of these scores would be impossible to get no matter which circles you choose to bubble
on the answer sheet?

(A) 112 B) 113 (c) 114 (D) 115 (E) 116
How many three-digit natural numbers have the property that the sum of the digits is 6?
(A 10 (B) 19 (C) 21

(D) 28 (E) none of these

If you roll an ordinary six-sided die three times, what is the probability that you will get three
consecutive integers in increasing order?

(A) L (B) L (®) i (D) i (B) i
216 108 72 54 216
simplify 1 + 5(z — 1) + 10(z — 1)* 4+ 10(x — 1)* + 5(x — 1)* + (z — 1)°.
@) 0 — 23 +1 ®) ° — 2’ + 2 ©) 2° + 2 — 27
(D) 0 (E) none of these

Among the natural numbers less than 200, how many can be written as a product pqr where p,
g, and 1 are different primes?

(A) 5 (B) 12 (C) 17
(D) 19 (E) none of these

A rectangular aquarium tank has width x feet, height twice its width, and length ¥y feet. The glass

for the sides and ends costs $3 per square foot but the material for the base only costs $2 per
square foot. There is no top. Find an expression for the total cost of the materials to make the
tank.

A) 1dzy + 1222 B) Hxy + 4a° ©) 12z + 4y
(D) 34z + 10y (E) 8xy + 6>
Which of these is a valid logical consequence of the statement “Not all flangenoids are plomental"?
(A) Some flangenoids are plomental.
(B) There are some things that are plomental but are not flangenoids.
(C) Every flangenoid is not plomental.
(D) Everything that is plomental is a flangenoid.

(E) There is a flangenoid which is not plomental.

Which of the choices is equal to T for every value of  other than 0,1and —172

22—
r+1
A:E—l Bx—|—1 c T 5 T E:E2—|—x
()x+1 ()a:—l ()x+1 ()x—l ():U—l




24.

25.

In the picture to the right, each dot represents a city, and each path

(curved or straight) connecting dots represents a way to get directly A
from one city to another. If we impose the restriction that we may

visit a city at most once, how many different ways are there to get

from city A to city B?

B
(A 4 (B) 64 (C) 144

(D) 2048 (E) none of these

Bill invested part of his allowance. The first week he tripled his money, but then lost $20. The
next week he invested that money and doubled it, but then lost $30. The following week, he
quadrupled the balance and ended with $200. How much did Bill initially invest?

(A $15 B) $20 ©) $25
(D) $30 (E) none of these
2016 Answers / Level 1 Test

1. A 10. B 19. D
2. E 11. A 20. D
3. D 12. B 21. A
4. C 13. B 22. E
5. C 14. E 23. B
6. E 15. B 24. C
7. E 16. C 25. B
8. B 17. C
9. E 18. D



