
Math 307 - Homework 3 - Dr. Loveless
DUE Wednesday, April 29

The problem numbers refer to the 10th edition of the book. Hand in your work in the order it is assigned
(Staple all your work together before coming to class). This is a minimal list of problems, I strongly
encourage you to do more problems than are assigned.

1. 3.1/1, 2, 5, 8, 9, 12, 16, 17, 20, 21

2. 3.2/1, 4, 28

3. Also complete the following problems. (Read the hints first).
Combine, expand or simplify each of the following into the form a + bi. (i.e. Find a and b).

(a) (3 − 4i) + (10 + 9i)

(b) (5 + 7i)(2 − 4i)

(c) i2 + i3 + i4 + i5

(d) 1
3+2i

(Hint: Multiplying the top and bottom by the conjugate, which is 3 − 2i).

(e) e
π
3
i

(f) eπi

(g) Exp(2 − π
2
i)

HINTS :

• The problems in 3.1 should be quick to solve. See lecture, textbook and review examples. If you
are having trouble, come ask in office hours.

• 3.2/28: In part (a), check that the two functions are solutions (show me your derivatives and your
checking). Also verify they form a fundamental set of solutions.
In part (b), use a theorem to quickly answer this question. Note: all together you have the five
functions: y1(t) = e−t, y2(t) = e2t, y3(t) = −2e2t, y4(t) = e−t + 2e2t, y5(t) = 2e−t − 4e2t.
In part (c), you are checking if the given pairs form fundamental sets of solutions.
Recall: Two functions f(t) and g(t) form a fundamental set of solutions when the Wronskian of
f and g is not zero.

• Imaginary Numbers Intro:

1. Let i by the imaginary unit which satisfies i2 = −1. We use all the same rules of arithmetic,
we just replace i2 by -1 whenever we see it.
For example, i3 = i2 · i = −i and (1 + 3i)2 = 1 + 6i + 9i2 = −8 + 6i.

2. A complex number is any number that can be written as a + bi where a and b are real
numbers.

3. In this class, we will often write ebi. We will define this to mean ebi = cos(b) + i sin(b) (this
is a famous and important formula called Euler’s Formula).
In addition, we say ea+bi = eaebi = ea(cos(b) + i sin(b)) = ea cos(b) + iea sin(b).

• General comment: Sometimes the book (or I) might write Exp(t) instead of et. This is just to
make it easier to read the exponent. For example Exp(2 − π

2
i) is the same as e2−

π
2
i.


