MAO State Convention 2006 Discrete Math Solutions

1. If 
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. Find B - A.
A. 
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C. 
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10,12,15,16


D. 
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8,9,14,18


E. NOTA

Elements in B that are not in A:

D. 
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2. In graph theory, an isolated vertex has a degree value of ________.
A. 0

B. ½

C. 1

D. 2

E. NOTA

3. This theorem was proven by Andrew Wiles at Princeton in 1995: Besides the obvious examples, there are no integers such that
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 for any n>2.
A. Pythagorean Theorem
B. Fermat’s Last Theorem
C. Wiles Theorem
D. Fundamental Theorem of Exponents
E.
NOTA
4. Simplify: 
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E.
NOTA
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5. In how many ways can a committee consisting of 3 men and two women be chosen from seven men and five women?
A.  C(12,3)C(9,2)
B.
C(7,3)C(5,2)
C.
C(5,3)C(7,2)
D.   C(12,5)
E.
NOTA

6. This fundamental law of logical reasoning states that, “If p implies q and q implies r, then p implies r.”

A. Law of Detachment

B. Law of Fallacy

C. Law of Logical Implication

D. Law of Syllogism
E. NOTA
7. Find the dual of the Boolean Expression:
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E.
NOTA

Switch 0’s with 1’s and addition with multiplication. 
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8. How many elements are in the union of 4 sets if the sets have 50, 60, 70, and 80 elements respectively? Each pair of the sets has an intersection of 5 elements. Each triple of the sets has 1 element, and no elements are in all 4 sets?
A. 226 elements
B. 243 elements
C. 249 elements
D. 294 elements
E. NOTA (234)
S: 50+60+70+80-6(5)+4(1)-0

9. Solve:
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A. 2



B. 0

C. -4


D. -8

E. NOTA

2x-5y=18

3x+y=10

(4,-2)

10. In 1736, this problem is believed to have started the study of graph theory:

A. Hamilton Circuit

B. Newman Problem

C. Euler Circuit



D. “Marriage Problem” of Bipartite Graphs
E. NOTA

11. Given n points, no three of which are collinear, how many distinct names of triangles are there having 3 of the n points as vertices? (ΔABC is different than ΔBCA)

A. 
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E.NOTA
Positional Method: 
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12. How many zeroes are at end of 2006!?
A. 222
B. 481
C. 497
D. 500
E. NOTA

Multiples of 5: 401, Multiples of 25: 80, Multiples of 125: 16, Multiples of 625: 3.

13. If each letter represents a different digit, what number does the letter E represent? 
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A. 0



B. 1



C. 2



D. 5



E. NOTA

The largest two digit number is 99, even if both AB and CD are 99, the largest digit that E can be is only 1.

14. “Perfect numbers like perfect men are very rare.” –Rene’ Descartes
Which one of the following is not a perfect number?

A. 496



B. 36



C. 28



D. 6


E. NOTA

15. Money has been stolen. There are four suspects. Only one is telling the truth. 

Sarah said she didn’t steal the money.

Joe said that Sarah was lying.

Sreya said that Joe was lying.

David said that Joe stole the money.

Who is telling the truth?

A. Sarah


B. Joe



C. Sreya

D. David

E. NOTA

If Sarah is telling the truth, then Joe is lying. If Joe is lying, that makes Sreya tell the truth. Only one can tell the truth. If Sarah is lying, then Joe is telling the truth. Sreya would then be lying, and so would David.
16. Find the answer to the question:

EDJ IKZO PDDBA KHC MZ CYNSMQ'A CSCICZUA?

A.
6


B.
13

C. 100
D. 2006
E. NOTA
A=
K

J=R

S=A

B=
P

K=B

T=U

C=
N

L=S

U=Y

D=
Q

M=I

V=V

E=
C

N=Z

W=J

F=
X

O=D

X=F

G=
G

P=W

Y=O

H=
E

Q=L

Z=T

I=
M

R=H

How many books are in Euclid’s Elements?

17. Look for the pattern(s) and find
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the missing value: 

A. -10
B. -7
C. 7
D. 9
E. NOTA 

You multiply the first and second rows to get the third row. You add the second and third rows to get the fourth row.

18. What is the sum of the following quantities?
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A. -18
B. -11
C. 11
D. 12
E. NOTA

Remainders must be positive: 11 divides into -99 (remainder 2) + 19 divides into -209 (remainder 10) = 12
19. A class of graduating seniors is practicing 

their march. If they walk in pairs, one person is without a partner. If they walk in threes, again, they are one person short. In fact, this also happens by 5’s and 7’s. What is the smallest number of seniors this class has?

A. 48


B. 105
C. 629
D. 1889


E. NOTA (209)
Solution: 
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20. If 1/3 of the people at the party were 

women, ¼ were girls, 1/6 were men, and 6 

were boys. How many were at the party?

A.12


B. 24


C. 36


D. 54


E.NOTA
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21. Which of the following statements is true?

A. 
[image: image34.wmf]{

}

{

}

xx

Î


B. 
[image: image35.wmf]{

}

{

}

xx

Î


C. 
[image: image36.wmf]{

}

ÆÌÆ


D. 
[image: image37.wmf]{

}

0

ÎÆ


E. NOTA

The null set is a subset of every set.

22. If 
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A. 1

B. 2

C. 3

D. 4

E. NOTA
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23. Find the power set
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E. NOTA
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24. How many positive integers less than 10000 are divisible by exactly one of 11 and 13?

A. 69
B. 1540
C. 1609
D. 8390
E. NOTA



[image: image48.wmf]9999999999999999

1113143143

+--


25. How many positive integers less than 10000 

have distinct digits?

A. 4536
B. 5263
C. 5274
D. 5275
E. NOTA

9 (1 digit, each #)
81 (2 digits)

648 (3 digits)

4536 (4 digits, no zero first)

26. In how many ways can a photographer at a 

wedding arrange six people in a row, including the bride and groom if the bride is positioned somewhere to the left of the groom?

A. 120
B. 360
C. 480
D. 719
E. NOTA

If groom is all the way to the left, 0. If the groom is in the second position, 1(4!). If groom is in third position, (2)(4!), etc.
27. How many different ways are there to move in xyzw space from the origin (0,0,0,0) to the point (3,4,5,6) by taking steps one unit in the positive x, positive y, positive z, or positive w direction?

A. 18
B. 72
C. 120
D. 360
E. NOTA (18!/(3!4!5!6!))
28. Which of the following sequences is a 

possible degree sequence of a graph? 

A. 5,4,3,2,1
B. 7,6,4,4,4,2,1

C. 5,5,4,3,2,2,2,1

D. 4,4,3,3,3
E. NOTA
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29. Which integer is congruent to 4mod12?
A. -3
B. 8
C. 32
D. 52
E. NOTA
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30. How many bit strings of length 10 begin and end 

with a 1?
A. 64
B. 256
C. 1022
D. 1024
E. NOTA

If both ends are locked, then you have two options (1 or 0) for the other 8 spots. 28.
� EMBED Equation.DSMT4  ���
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