Mu Alpha Theta National Convention:  Hawaii, 2005

Number Theory Topic Test – Alpha Division

1. Evaluate the sum 
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A) 
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4404


B) 
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C) 
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10010


D) 
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12010


E) NOTA 

2. How many distinct positive prime numbers are divisors of 12221?

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

3. Find the product of the least common multiple and the greatest common divisor of 90 and 600.

A) 2700
B) 27000
C) 30000
D) 54000
E) NOTA 

4. How many of the integers between -500 and 500 are congruent to 1 (mod 13)?

A) 75
B) 76
C) 77
D) 78
E) NOTA 

5. How many positive integers are divisors of 120?

A) 8
B) 12
C) 16
D) 18
E) NOTA 

6. If the six-digit integer 73A,998 is a multiple of 6, how many possible values are there for the digit A?

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

7. How many of the 1000 smallest natural numbers leave a remainder of 2 when divided by 3 and a remainder of 4 when divided by 7?

A) 47
B) 50
C) 55
D) 63
E) NOTA 

8. What is the sum of the 15 smallest positive perfect cubes?

A) 14400
B) 15600
C) 40000
D) 50625
E) NOTA 

9. When M is divided by 9, the remainder is 6.  When N is divided by 27, the remainder is 9.  What is the remainder when the product MN is divided by 27?

A) 0
B) 9
C) 27
D) 54
E) NOTA 

10. How many ordered pairs of integers, (x, y), are solutions to the equation xy = 110?

A) 6
B) 8
C) 12
D) 16
E) NOTA 

11. In the Battle of the Obfuscated Brain, 40 humans killed a total of 71777 aliens.  One of the humans, Bobby Jones, killed more aliens than any of the other humans.  What is the smallest number of aliens that Bobby could have killed?

A) 771
B) 1777
C) 1796
D) 1877
E) NOTA 

12. How many of the positive divisors of 720 are even?

A) 12
B) 24
C) 30
D) 32
E) NOTA 

13. An ordered pair (m, n) of non-negative integers is called “simple” if the addition m + n in base 10 requires no carrying.  Find the number of simple ordered pairs of non-negative integers that sum to 717.

A) 128
B) 147
C) 161
D) 238
E) NOTA 

14. The Fibonacci sequence is defined such that the first two numbers in the sequence are both 1 and each successive number is the sum of the two previous numbers in the sequence.  The first 5 numbers in the sequence are 1, 1, 2, 3, and 5.  What is the greatest common divisor of the 23rd and 24th numbers in the Fibonacci sequence?

A) 1
B) 2
C) 4
D) 6
E) NOTA 

15. How many ordered pairs of positive integers (m, n) satisfy the equation

7m + 17n = 717?

A) 4
B) 6
C) 8
D) 10
E) NOTA 

16. An abundant number is a natural number that is less than half the sum of all of its positive divisors.  Which of the following numbers is abundant?

A) 17
B) 28
C) 119
D) 3600
E) NOTA 

17. Find the remainder when 
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5

 is divided by 11.

A) 1
B) 3
C) 5
D) 7
E) NOTA 

18. For how many natural numbers b is 
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603

 a prime number?

A) 0

B) 1
C) 3

D) infinitely many

E) NOTA 

19. Sam lives on planet Axiom.  On planet Axiom, all currency is in the form of bills worth 12 or 29 units.  If Sam buys a soccer ball for 239 units and pays with exact change, with how many bills did Sam pay?

A) 6
B) 8
C) 10
D) 12
E) NOTA 

20. How many of the 1800 smallest natural numbers are relatively prime to 60?

A) 480
B) 510
C) 540
D) 600
E) NOTA 

21. Sarah goes to the store to buy miniature boxes of cereal.  The boxes only come in packs of 3 and packs of 8.  If N is the largest integer such that Sarah cannot buy exactly N miniature boxes of cereal, find N.

A) 11
B) 13
C) 17
D) 18
E) NOTA 

22. What is the sum of the four smallest natural numbers that each have exactly 24 positive integral divisors?

A) 1260
B) 1764
C) 1824
D) 1944
E) NOTA 

23. Given that a, b, and c are positive integers such that 
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, which of the following could not be the number of positive divisors of (c + b)(c - b)?

A) 17
B) 21
C) 29
D) 36
E) NOTA 

24. The sum of n consecutive integers in arithmetic progression is prime.  Which of the following could not be the value of n?

A) 3
B) 17
C) 34
D) 289
E) NOTA 

25. Find the product of the positive divisors of 340.

A) 
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340


B) 
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340


C) 
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340


D) 
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340


E) NOTA

26. Find the smallest natural number, n, such that the decimal form of 
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 has at least 18 digits in its block of repeating digits.

A) 13
B) 17
C) 19
D) 49
E) NOTA 

27. Find the sum of all the natural numbers that are divisors of 720.

A) 1200
B) 1836
C) 2418
D) 3627
E) NOTA 

28. The remainder when N is divided by 18 is 16.  Given that N is a multiple of 28, how many integers between 0 and 18 inclusive could be the remainder when 
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N

 is divided by 18?

A) 1
B) 2
C) 3
D) 4
E) NOTA  

29. M and N are positive integers such that 
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(mod 17).  Find the remainder when 9M + 7N is divided by 17.

A) 2
B) 5
C) 12
D) 15
E) NOTA 

30. Let 
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 be the number of terminal zeros of n! for n = 1, 2, 3….  How many of the 100 smallest natural numbers are terms in the sequence {
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}?

A) 36
B) 75
C) 78
D) 81
E) NOTA 
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