
MATH 540: GUIDELINES AND PRACTICE PROBLEMS FOR EXAM 2

Exam 2 will cover all material presented in class since Exam 1 up to and including whatever we covered on
Thursday April 10. Questions on the exam will be of the following types: Stating definitions, propositions
or theorems; short answer; true-false; and presentation of a proof of a theorem. Though the proofs you are
responsible for are listed below, you will be responsible for verifying various theorems in class for particular
examples. You will be allowed to use a calculator on this exam.

Any definitions, propositions theorems, corollaries that you need to know how to state appear in the Daily
Update, and all such are candidates for questions. You will need to be able to answer brief questions about
these results as well as true-false statements about these results. Most of the definitions you need to know
are also in the Daily Update, but it is best to check your notes for all definitions we have given by February
20.

You will also be responsible for working any type of problem that was previously assigned as homework.

On the Exam you will be required to state and provide a proof of one of the following Theorems.

(i) Be able to state the Chinese Remainder Theorem in full generality, but provide a proof when just
two congruences are given.

(ii) Euler’s Quadratic residue Theorem
(iii) The existence of a division algorithm for the Gaussian integers

Practice Problems

1. Solve the system of congruences

x ≡ 6 mod 7

x ≡ 4 mod 6

x ≡ 10 mod 11

2. Find the primitive roots of 1 mod 7 and mod 11. Find an integer n other than 8 for which there are no
primitive roots of one modulo 8.

3. Solve the quadratic congruence 5x2 + 3x + 1 ≡ 0 mod 17. Give an example of a quadratic equation
f(x) = 0 and a prime p such that p(x) ≡ mod p does not have a solution.

4. Use the definitions and properties in class to calculate ( 3
16 ), (

5
101 ), (

1,000,001
17 ), (−48

101 ).

5. Use Euler’s theorem to find the quadratic residues modulo 19.

6. Calculate ( 5
31 ), using Gauss’s Lemma.

7. Verify the Numerical Lemma from the lecture of April 3, for p = 5, q = 11, first by using the formula, and
then by counting in two ways the lattice points strictly contained in the rectangle (0, 0), ( 52 , 0), (

5
2 ,

5
2 ,

11
2 ), (0, 11

2 ).

8. Find a GCD of x = 8 + 6i and y = 3− 4i in the Gaussian integers.
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