
Exam 3 — Practice
1. Use the elimination method to find a general solution to the following linear systems. Differentiation

is with respect to 𝑡.

(a) {
𝑥′ + 2𝑦 = 0
𝑥′ − 𝑦 ′ = 0

(b) {
(𝐷 + 1)[𝑢] − (𝐷 − 1)[𝑣] = 𝑒𝑡

(𝐷 − 1)[𝑢] − (2𝐷 + 1)[𝑣] = 5

2. Use the Wronskian to verify that the given functions form a fundamental set for the given differential
equation and find a general solution.

(a) 𝑦‴ + 2𝑦″ − 11𝑦 ′ − 12𝑦 = 0, {𝑒3𝑥, 𝑒−𝑥, 𝑒−4𝑥}

(b) 𝑥2𝑦‴ − 3𝑥2𝑦″ + 6𝑥𝑦 ′ − 6𝑦 = 0, {𝑥, 𝑥2, 𝑥3}

3. Find a general solution to the given homogeneous equation.

(a) (𝐷 − 1)2(𝐷 + 3)(𝐷2 + 2𝐷 + 5)2[𝑦] = 0

(b) (𝐷 + 4)(𝐷 − 3)(𝐷 + 2)3(𝐷2 + 4𝐷 + 5)2𝐷5[𝑦] = 0

4. Use the annihilator method to determine the form of a particular solution for the given equation.

(a) 𝑢″ − 5𝑢′ + 6𝑢 = cos(2𝑥) + 1

(b) 𝑦″ + 2𝑦 ′ + 2𝑦 = 𝑒−𝑥 cos(𝑥) + 𝑥2

5. Solve the initial value problem 𝑦‴ + 2𝑦″ − 9𝑦 ′ − 18𝑦 = −18𝑥2 − 18𝑥 + 22, 𝑦(0) = −2, 𝑦 ′(0) = −8,
and 𝑦″(0) = −12

6. Use the definition of the Laplace transform to determine the Laplace transform of the given functions.
(So you’re going to need to integrate)

(a) 𝑒2𝑡 cos(3𝑡)

(b) 𝑡𝑒3𝑡

7. Use the Laplace transform table and linearity to determine the following transforms.

(a) ℒ {6𝑒−3𝑡 − 𝑡2 + 2𝑡 − 8}

(b) ℒ {𝑡4𝑒5𝑡 − 𝑒𝑡 cos(𝑡√7)}

8. Determine ℒ−1 {𝐹}.

(a) 𝐹(𝑠) =
6𝑠2 − 13𝑠 + 2
𝑠(𝑠 − 1)(𝑠 − 6)

(b) 𝐹(𝑠) =
7𝑠2 − 41𝑠 + 84

(𝑠 − 1)(𝑠2 − 4𝑠 + 13)
9. Use the method of Laplace transforms to solve the following initial value problems.

(a) 𝑦″ + 6𝑦 ′ + 9𝑦 = 0, 𝑦(0) = −1, 𝑦 ′(0) = 6

(b) 𝑧″ + 5𝑧′ − 6𝑧 = 21𝑒𝑡−1, 𝑧(1) = −1, 𝑧′(1) = 9
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Answer Key
1. (a) 𝑥 = 𝑐1 + 𝑐−2𝑡

2 , 𝑦 = 𝑐2𝑒−2𝑡

(b) 𝑢 = 𝑐1 − 1
2𝑐2𝑒

−𝑡 + 1
2𝑒

𝑡 + 5
3𝑡,

𝑣 = 𝑐1 + 𝑐2𝑒−𝑡 + 5
3𝑡

2. (a) 𝑐1𝑒3𝑥 + 𝑐2𝑒−𝑥 + 𝑐3𝑒−4𝑥

(b) 𝑐1𝑥 + 𝑐2𝑥2 + 𝑐3𝑥3

3. (a) 𝑐1𝑒𝑥 + 𝑐2𝑥𝑒𝑥 + 𝑐3𝑒−3𝑥 + (𝑐4𝑥 + 𝑐5)𝑒−𝑥 cos(2𝑥) + (𝑐6𝑥 + 𝑐7)𝑒−𝑥 sin(2𝑥)
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