
Answer on Question #82599 – Math – Differential Equations 

Solve the given DE or IVP. First you need to determine what type of DE it is. 

y'=sin^2 (3x-3y+1) 

Solution 

The first-order nonlinear ODE 

𝑙𝑒𝑡  𝑧(𝑥) = 3𝑥 − 3𝑦(𝑥) + 1 →
𝑑𝑧(𝑥)

𝑑𝑥
= 3 − 3

𝑑𝑦(𝑥)

𝑑𝑥
→

𝑑𝑦(𝑥)

𝑑𝑥
= 1 −

1

3

𝑑𝑧(𝑥)

𝑑𝑥
 

𝑡ℎ𝑒𝑛  1 −
1

3

𝑑𝑧(𝑥)

𝑑𝑥
= (sin(𝑧(𝑥)))

2
 

𝑑𝑧(𝑥)

(cos(𝑧(𝑥)))
2 = 3 𝑑𝑥 → ∫

𝑑𝑧(𝑥)

(cos(𝑧(𝑥)))
2 = ∫ 3 𝑑𝑥 

tan(𝑧(𝑥)) = 𝐶𝑜𝑛𝑠𝑡 + 3𝑥 

𝑧(𝑥) = tan−1(𝐶 + 3𝑥) + 𝑘 ∙ 𝜋 , 𝑘 = 0, ±1 … ± ∞ 

tan 𝛼 =
2 tan 𝛼/2

1 − (tan 𝛼/2)2
 → tan 𝛼/2 =

√(tan 𝛼)2 + 1 − 1

tan 𝛼
 𝑎𝑛𝑑 tan 𝛼/2 = −

√(tan 𝛼)2 + 1 + 1

tan 𝛼
 

𝛼

2
= tan−1 (

√(𝐶 + 3𝑥)2 + 1 − 1

𝐶 + 3𝑥
)   𝑜𝑟  

𝛼

2
= −tan−1 (

√(𝐶 + 3𝑥)2 + 1 + 1

𝐶 + 3𝑥
)  

𝑧1(𝑥) = 2 tan−1 (
√(𝐶 + 3𝑥)2 + 1 − 1

𝐶 + 3𝑥
) , 𝑧2(𝑥) = −2 tan−1 (

√(𝐶 + 3𝑥)2 + 1 + 1

𝐶 + 3𝑥
) 

𝑧(𝑥) = 3𝑥 − 3𝑦(𝑥) + 1   →    𝑦1(𝑥) =
1

3
+ 𝑥 +

2

3
tan−1 (

√(𝐶 + 3𝑥)2 + 1 − 1

𝐶 + 3𝑥
) ,      𝑦2(𝑥)

=
1

3
+ 𝑥 −

2

3
tan−1 (

√(𝐶 + 3𝑥)2 + 1 + 1

𝐶 + 3𝑥
) 

Answer: 

 𝑦1(𝑥) =
1

3
+ 𝑥 +

2

3
tan−1 (

√(𝐶+3𝑥)2+1−1

𝐶+3𝑥
) ,   𝑦2(𝑥) =

1

3
+ 𝑥 −

2

3
tan−1 (

√(𝐶+3𝑥)2+1+1

𝐶+3𝑥
) 
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