Math 356—Test 11
April 22, 2009
Your Name:

Solve exactly six of the following eight problems. If you solve more than six
problems, you must indicate which ones are to be graded.

(1) When eggs in a basket are removed 3, 4, 5, 6 at a time, there are 2, 3, 4, 5 eggs left
in the basket respectively. Find the smallest number of eggs that could have been
in the basket.

(2) Show that a'? — 1 is divisible by 35 if ged(a, 35) = 1.
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(3) (a) Find the remeifider when 55! is divided by 53. (b) Find the remainder when
2(50!) is divided by 53. |

(4) Show that when n > 1 is a composite number, o(n) > 1+ n + /.

5) Let n = p™ p.k"‘ ...pF be the prime factorization of the integer n > 1. Let f(d) be
1 P2 r &
a multiplicative function that is never zero. Show that

d_ud)/fd) = (1= 1/f )1 = 1/f(p2))... (1 - 1/f(p.)).

dln

(6) (a) In how many zeros does 500! terminate? (b) For which values of n does n!
terminate in 24 zeros?

(7) Use Euler’s theorem to find the last digit of 71000,

(8) For any positive integer n, show that Z;ﬁ(d) /o(d) = n/¢(n). (Hint: Use the
dln
prime factorization for n and the multiplicative property of both sides of the equa-
tion.)
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