
 

 

Question #52705– Math – Calculus 

Solve the following by Bernoulli equation? 

 

𝑑𝑟

𝑑𝜃
 +  𝑟 tan 𝜃  =  cos2 𝜃 , 𝑟 (

𝜋

4
) = 1 

 

Solution: 

 

This is a linear first order ordinary differential equation in the dependent variable 𝑥. We write the 

equation in the form: 

𝑑𝑟

𝑑𝜃
+ 𝑃(𝜃)𝑟 = 𝑄(𝜃) 

𝑑𝑟

𝑑𝜃
 +  𝑟 tan 𝜃  =  cos2 𝜃 

So 𝑃(𝜃) = tan 𝜃 , 𝑄(𝜃) = cos2 𝜃 

The integrating factor is 

𝜇(𝜃) = 𝑒∫ 𝑃(𝜃)𝑑𝜃 

𝜇(𝜃) = 𝑒∫ tan 𝜃𝑑𝜃 

∫ tan 𝜃 𝑑𝜃 = ∫
sin 𝜃

cos 𝜃
𝑑𝜃 = ∫

−𝑑(cos 𝜃)

cos 𝜃
= −ln cos 𝜃 

𝜇(𝜃) = 𝑒−ln cos 𝜃 =
1

cos 𝜃
 

The solution to a linear first order differential equation is then 

𝑟(𝜃) =
∫ 𝜇(𝜃)𝑄(𝜃)𝑑𝜃 + 𝐶

𝜇(𝜃)
 

𝑟(𝜃) =
∫

cos2 𝜃
cos 𝜃

𝑑𝑥 + 𝐶

1
cos 𝜃

= sin 𝜃 cos 𝜃 + 𝐶 cos 𝜃 

Given  𝑟(
𝜋

4
)  =  1, so 

1 =
1

2
+ 𝐶

1

√2
 

𝐶 =
1

√2
 

Answer:  

𝒓 = 𝐬𝐢𝐧 𝜽 𝐜𝐨𝐬 𝜽 +
𝟏

√𝟐
𝐜𝐨𝐬 𝜽 
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