
Exam 2 - Takehome Exam Math 331

Exam Rules:

1. Due in class on Monday, Nov. 17
2. Work alone, use minimal sources (as discussed in class). Cite any sources you use
3. You will be graded on your mathematics and your presentation of the mathematics.
4. Justify your answers.

1. (a) Either find the inverse of 2 in Z137 or show that 2 has no inverse.

(b) Either find the inverse of 41 in Z6437 or show that 41 has no inverse.

(c) Solve

2x ≡ 133 (mod 137)

(d) Solve

2x ≡ 4 (mod 12)

2. Let R+ = {x ∈ R|x > 0}. Define a binary operation on R+ as

x ∗ y = 2xy

Prove or disprove: (R+, ∗) is a group.
3. Let f(x) = x8 + 4x6 − 10x4 + 4x2 + 1.

(a) Factor f(x) over Z.

(b) Factor f(x) over R.

(c) Factor f(x) over C.

4. Factor completely over Z, or show the polynomial is irreducible.

(a) 7x− 8

(b) 4x2 + 4x− 1

(c) x4 − 15x3 + 5x2 + 15x− 9

(d) x5 + 143x4 − 136x3 + 281x2 + 36x− 140

(e) 105x6 − 136x5 + 158x4 + 383x3 − 627x2 + 259x− 30

5. Prove that x4 − a is reducible over Q if and only if either a = b2 for some b ∈ Q or a = −4c4 for
some c ∈ Q.

6. Solve using the cubic formula as done in class and the text. Find all roots.

3x3 − 8x2 + 7x− 2 = 0

7. Consider the cubic

x3 = 3px + 2q

where q, p ∈ R. Let b = q2 − p3, show that
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is a root to the cubic equation above.


