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	SOLUTIONS



1. (E)  
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.  So A is not the answer.  
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  is divisible by 
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 So C is not the answer
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 is divisible by 
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 so neither B nor D is the answer

2.  D  
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.  So 
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3. B  To get a constant term, the x's must cancel.  In the binomial expansion the rth  term is 
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  so the coefficient is 
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(Sorry for the arithmetic, but it IS a number theory test

4. C 
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 So Q could be 3

5. A First cancel the numerators to get 
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.  Using 
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 expand the fractions to  
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.  "Telescope" the fractions to get  
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 thus a+b=149
6. B  Use the Chinese Remainder Theorem.  3*5*7=105  solution 2*25*2+3*21*1+2*15*1 (mod 105) = 233 = 23(mod 105).  The next solution is 23 + 105,  answer 23 + 23+105 = 151
7.  C  12480 = 
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  so you need at LEAST 13!.  
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 so all factors are included.

8.  A In base 16.  Let x = 0.1E1E1E…  then 100 x = 1E.1E1E1E…  subtract the two equations gives

     FF x = 1E  so  
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  Answer is 19

9.  A: 
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  similarly 
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  So the answer is 
[image: image27.wmf]421

+=


10. D  Demorgan's Law

11.A  
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   remainders  0,11,330  sum of largest is 3+3+0 = 6

12. B or E Accepted Read the table as follows.  Column 1 is the steps to the Euclidean Algorithm.  Column 2 is the same equations solved for the remainder.  In column 3, substitue the remainders back the previous equation.  Column 4 is that work simplified.
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Since gcd(35,78)=1, we need to find s and t that the linear combination is 1. 

 s=29, t=-13  s+t = 16

13. D or E Accepted   4*8 = 32  and 32 divided by 9 has a remainder of 5

14. C or E Accepted By Fermat's Little Theorem  
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  multiply both sides by 
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15.  D.  This appears to be a contradiction to Fermat's Theorem  

16. C  The number of factors of a number is based on a product of the multiplicity of each prime factor.   Thus 2^12 has 13 factors  2^12 = 4096  

17. A  
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  There are two factors of 5.  2 zeros

18.  C current digital sum 29, next multiple of 9 is 36  digit must be 7  (or none)  

       alternate sum 18 = 11 + x   7

       last 5 digits divisible by 32  77472 = 32 * 2421 

19.  D
       Test A:   

       (a,a)  means a-a is an integer  0 is an integer  so reflexive

       (a,b) means a-b is an integer so b-a is an integer, so (b-a) (every integer has an opposite)  so symmetric

       (a,b) and (b,c) means a-b is an integer, and b-c is an integer, by closure (a-b)+(b-c) = a-c is an integer

        so transitive

       Test B~ is reflexive, symmetric and transitive

       Test C

        congruence is an equivalence relation

        Test D 
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 is NOT symmetric

20. C
[image: image36.wmf]6

543

 = 5*36 + 4*6 + 3 = n^2 + 7n + 9  (   n^2+7n-198=0  (  (n+18)(n-11)=0 (  n=11

21.  A  1 * 2 * 3 * 2^2 * 5 * 2*3 * 7 * 2^3 * 3^2 * 2*5    LCM =  2 * 3 *2 *5 * 7 * 2 * 3 

= 2^3 * 3^2 * 5 * 7 (  4 * 3 * 2 * 2 = 48

22.  C 9991  =  10,000 – 9 = (100+3)(100-3)  so the difference is 6

23.  D 
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  so 60 has 3*2*2 = 12 factors that are made up of combination of 2,3,5

Factors: 1, 2, 3, 5, 4, 6, 10, 15, 8, 12, 20, 60  (  
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24.  C  
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   Thus all factors can be calculated by the following product
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note that 
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    so the above can be written
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25.  Gaussian primes are of the form 
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 that satisfy one of the following properties


a) if both a and b are nonzero, then a+bi is a Gaussian prime iff 
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 is a regular prime



C 25+16 = 41 is a Gaussian prime



D 1+4 = 5 is a Gaussian prime


b) if b=0, then a is a Gaussian prime iff |a| is an ordinary prime and 
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A.  3 is a Gaussian prime



B.   
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 so 13 is NOT a Gaussian prime


c) if a=0, then bi is a Gaussian Prime iff |b| is an ordinary prime and 
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26. C

7! is 5040

5040/5 = 1008

1008/5
= 201

201/5 = 40

40/5
= 8

8/5 = 1

sum is 1258

27.  D.  This is the Monty Hall problem.  The answer is 2/3.  Do not allow a dispute on this problem.  2/3 is the correct answer.  

28.  
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29. E Using the distributive law, we see that the question is only 8*1000000000.  So the sum of the digits is 8.

30. B THROWN OUT AT CONVENTION For a number in base 6 to end in 0, the number must have a factor of 2 and 3.  Just like in base-10, there are many more factors of 2 than 3.  So we count 3's by repeatedly dividing by 3 (Remember, all arithmetic and answers should be in base 6)

23 = 123 / 3

5   = 23 / 3

1   = 5 / 3                 23 + 5 + 1 = 33
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