
HOMOGENEOUS DIFFERENTIAL EQUATIONS WORKSHEET

1. Solve the differential equations

(a) 𝑦′′ − 2𝑦′ − 8𝑦 = 0

(b) 2𝑦′′ − 5𝑦′ − 3𝑦 = 0

(c) 3𝑦′′ − 10𝑦′+ 8𝑦 = 0

(d) 4 𝑑2𝑦
𝑑𝑥2

− 36𝑦 = 0

2. Solve the differential equations

(a) 𝑦′′ − 4𝑦′ + 4𝑦 = 0

(b) 𝑦′′+ 8𝑦′ + 16𝑦 = 0
(c) 4 𝑑2𝑦

𝑑𝑥2
+ 4 𝑑𝑦

𝑑𝑥
+ 𝑦 = 0

(d) 9 𝑑2𝑦
𝑑𝑥2

− 12 𝑑𝑦
𝑑𝑥

+ 4𝑦 = 0

3. Solve the differential equations

(a) 𝑑2𝑦
𝑑𝑥2

+ 𝑦 = 0

(b) 𝑦′′+ 2𝑦′ + 5𝑦 = 0

(c) 2𝑦′′+ 𝑦′+ 3𝑦 = 0

(d) −2 𝑑2𝑦
𝑑𝑥2

+ 3 𝑑𝑦
𝑑𝑥
− 2𝑦 = 0

4. The movement of the needle of an instrument used for measuring the strength of an
electric current can be modeled by the differential equation

4
𝑑2𝜃
𝑑𝑡2 + 5

𝑑𝜃
𝑑𝑡 + 𝜃 = 0

where 𝜃 represents the angle turned from a standard position and 𝑡 represents time.

Find the general solution of the differential equation.

ANSWERS

1. (a) 𝑦 = 𝐴𝑒−2𝑥 + 𝐵𝑒4𝑥       (b) 𝑦 = 𝐴𝑒−𝑥 + 𝐵𝑒
3
2𝑥      (c) 𝑦 = 𝐴𝑒−

2
3𝑥 + 𝐵𝑒4𝑥

(d) 𝑦 = 𝐴𝑒−3𝑥 + 𝐵𝑒3𝑥

2. (a) 𝑦 = 𝑒2𝑥(𝐴𝑥 + 𝐵)     (b) 𝑦 = 𝑒4𝑥(𝐴𝑥 + 𝐵)     (c) 𝑦 = 𝑒−
1
2𝑥(𝐴𝑥 + 𝐵)

(d) 𝑦 = 𝑒
2
3𝑥(𝐴𝑥 + 𝐵)

3. (a) 𝑦 = 𝐴 cos𝑥 + 𝐵 sin𝑥     (b) 𝑦 = 𝑒𝑥(𝐴 cos 2𝑥 + 𝐵 sin 2𝑥)

(c) 𝑦 = 𝑒−
1
4𝑥 ቀ𝐴 cos ቀ√23

4
𝑥ቁ + 𝐵 sinቀ√23

4
𝑥ቁቁ     (d) 𝑦 = 𝑒

3
4𝑥 ቀ𝐴 cosቀ√7

4
𝑥ቁ + 𝐵 sinቀ√7

4
𝑥ቁቁ

4. 𝜃 = 𝐴𝑒−
1
4𝑡 + 𝐵𝑒−𝑡


