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Instructions:

1. The exam consists of 7 pages, including this page, containing 6 questions.

2. Answer all questions. Show all the steps.

3. Make sure your answers are clear and readable. .

4. The exam is closed book and closed notes. No calculators or any helping aides are allowed.
Make sure you turn off your mobile phone and keep it in your pocket.

5 Tfthere is no space on the front of the page, use the back of the page.
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Q1: [25 points] Evaluate the following.

a) [3 points] —23 mod 4
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b) [6 points] (32° mod 13)* mod 11
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Q3: [15 points]
a) [5 points] Find the prime factonzatlon of 10!
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b) [10 points] Show that integer is divisible by 3, then the sum of its digits is

divisible by 3.
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Q4: [20 points]

a) [10 points] Find ged(4727, 3973) using the Euclidean algorithm. |
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b) [10 points] Express the greatest common divisor of 4727 and 3973 as a linear combination
of these two numbers.
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Q5: [20 points] Solve the following system of linear congruences

3x =5 (mod 7)
2x = 7 (mod 11)
7x = 1 (mod 10)
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Q5: [20 points] Solve the following system of linear congruences I '
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Q6: [10 points] Using Fermat’s little theorem, compute 131°57 mod 23
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