
Answer on Question #79197 – Math – Differential Equations 

Question 
𝑑𝑦

𝑑𝑥
+ 𝑦 = cos 3𝑥 

𝑦𝑝 =
1

10
(−3 sin 3𝑥 − cos 3𝑥) 

𝑦𝑝 =
1

10
(−3 sin 3𝑥 + cos 3𝑥) 

𝑦𝑝 =
1

10
(3 sin 3𝑥 − cos 3𝑥) 

𝑦𝑝 =
1

10
(3 sin 3𝑥 + cos 3𝑥) 

Solution 

First order non-homogeneous differential equation 
𝑑𝑦

𝑑𝑥
+ 𝑦 = cos 3𝑥 

Solve the homogeneous equation 
𝑑𝑦̃

𝑑𝑥
+ 𝑦̃ = 0 

𝑑𝑦̃

𝑦̃
= −𝑑𝑥 

∫
𝑑𝑦̃

𝑦̃
= − ∫ 𝑑𝑥 

ln |𝑦̃| = −𝑥 + ln 𝐶 

𝑦̃ = 𝐶𝑒−𝑥 

Let 𝑦𝑝 = 𝐴 sin 3𝑥 + 𝐵 cos 3𝑥 

Then 

𝑦𝑝
′ = 3𝐴 cos 3𝑥 − 3𝐵 sin 3𝑥 

𝑦𝑝
′ + 𝑦𝑝 = cos 3𝑥 

3𝐴 cos 3𝑥 − 3𝐵 sin 3𝑥 + 𝐴 sin 3𝑥 + 𝐵 cos 3𝑥 = cos 3𝑥 

{
3𝐴 + 𝐵 = 1

−3𝐵 + 𝐴 = 0
=> {

9𝐴 + 𝐵 = 1
𝐴 = 3𝐵

=> {
𝐴 =

3

10

𝐵 =
1

10

 

𝑦𝑝 =
1

10
(3 sin 3𝑥 + cos 3𝑥) 

𝑦 = 𝑦̃ + 𝑦𝑝 

𝑦 = 𝐶𝑒−𝑥 +
1

10
(3 sin 3𝑥 + cos 3𝑥) 

𝐀𝐧𝐬𝐰𝐞𝐫: the fourth option is correct, 𝑦𝑝 =
1

10
(3 sin 3𝑥 + cos 3𝑥), 

𝑦 = 𝐶𝑒−𝑥 +
1

10
(3 sin 3𝑥 + cos 3𝑥). 
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