Mu Alpha Theta National Convention:  Hawaii, 2005

Number Theory Topic Test – Mu Division

1. 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 

2. Calculate 
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 times 
[image: image2.wmf]2

11111

 and express your answer in hexadecimal.
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E) NOTA 

3. 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 

4. Which of the following numbers is divisible by 99?

A) 3744
B) 721809
C) 7177788
D) 88228299
E) NOTA 

5. How many positive integers are divisors of 55440?

A) 66
B) 84
C) 90
D) 120
E) NOTA 

6. 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 

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) 48
B) 50
C) 55
D) 63
E) NOTA 

8. Find the remainder when 
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 is divided by 17.

A) 1
B) 2
C) 4
D) 8
E) NOTA 

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

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

10. 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 

11. 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 

12. Find the sum of the 90 smallest positive multiples of 9 that are not multiples of 90.

A) 12600
B) 14400
C) 18000
D) 19800
E) NOTA 

13. For how many natural numbers b is 
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 a prime number?

A) 0
B) 1
C) 3
D) infinitely many
E) NOTA 

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

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

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

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

16. How many ordered pairs of positive integer (m, n) satisfy the equation 7m + 17n = 71777?

A) 499
B) 693
C) 703
D) 1842
E) NOTA 

17. Sarah goes to the store to buy miniature boxes of cereal.  The boxes only come in packs of 3 and packs of 8.  What is the largest number of miniature boxes of cereal that Sarah cannot purchase exactly?

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

18. Sam lives on planet Axiom.  On planet Axiom, all currency is in the form of bills worth 12 and 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 

19. 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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 is divided by 18?

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

20. 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 

21. 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 

22. Lisa noticed that her nineteenth birthday is exactly n days after Julie's ninth birthday.  Lisa then computed n to the ninth power and divided by nineteen.  If R was the remainder, how many possible integers could R be?

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

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

A) 
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B) 
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[image: image14.wmf]6

340


D) 
[image: image15.wmf]8

340


E) NOTA 

24. Find the remainder when the sum 
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 is divided by 25.

A) 5
B) 10
C) 15
D) 20
E) NOTA 

25. Amanda scrawls a four-digit base 19 number on a napkin and hands the napkin to Kate.  Kate reads the first three digits which are 3, 7, D in that order.  Kate knows that the number is a multiple of 18, but she cannot read the last digit.  What was the last digit of the number?

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

26. Find a natural number between 300 and 400 that is 1 less than a multiple of 4, 3 more than a multiple of 5, and 1 more than a multiple of 7.

A) 311
B) 323
C) 358
D) 383
E) NOTA 

27. 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 

28. How many ordered pairs of integers, (x, y), satisfy the following Diophantine equation?
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 = 40320

A) 8
B) 12
C) 16
D) 24
E) NOTA 

29. Amus starts walking down an up escalator and always walks at a constant speed of 15 feet per second.  The escalator carries passengers at a speed of 9 feet per second.  Each time Amus reaches the bottom he immediately turns around and heads back up.  Each time he reaches the top he immediately turns around and heads back down.  Bertha starts walking up the escalator just as Amus starts walking down it.  Bertha walks at a constant rate of 11 feet per second.  Like Amus, Bertha turns around each time she reaches the top or bottom of the escalator and keeps walking.  If it takes Amus 75 seconds to complete a round trip (up and down the escalator), how long after the two start walking from opposite ends do they both meet up at the bottom of the escalator?

A) 20 minutes
B) 32 minutes
C) 48 minutes
D) 66 minutes
E) NOTA 

30. Let 
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 = 
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 for each natural number n.  Let 
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 be defined such that 
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 (mod 100) and 0 
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 < 100.  How many distinct integers are in the sequence {
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A) 20
B) 24
C) 25
D) 41
E) NOTA 
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