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[5] 1: (a) Find all pairs of integers x and y such that 72x− 51y = 24.

[2] (b) Find all integers c with 0 ≤ c ≤ 30 for which there exist integers x and y such that
35x + 56y = c.

[3] (c) Find the number of pairs of positive integers x and y such that 12x + 18y = 300.
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[3] 2: (a) Let a = 10! and b = 603. Find the prime factorizations of gcd(a, b) and lcm(a, b).

[3] (b) Determine the number of positive integers n such that n
∣∣36000 and 36000

∣∣n2.

[3] (c) Show that for all positive integers a and b, if a3
∣∣b2 then a

∣∣b.

[1] (d) Show that there exist positive integers a and b such that a2
∣∣b3 but a6

∣∣ b.
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[2] 3: (a) Find the smallest integer n with n ≥ 100 such that n ≡ 12 (mod 17).

[2] (b) If a clock now reads 7:00 pm, then what time did it read 500 hours ago?

[3] (c) Let n = 4, 001, 005, 003, 002. Find all primes p with 1 < p < 12 such that p
∣∣n.

[3] (d) Show that if n ≡ 4 (mod 7) then n is not equal to the sum of two cubes.
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[2] 4: (a) Define what it means for an integer p to be prime.

[3] (b) State Fermat’s Little Theorem.

[5] (c) Prove Euclid’s Theorem, which states that there are infinitely many primes.
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[5] 5: (a) Find every element x ∈ Z175 such that [77]x = [84].

[5] (b) Find the remainder when 5050
50

is divided by 13.
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This page may be used for rough work. It will not be marked.
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