
ANSWER on Question #79414 – Math – Differential Equations 

QUESTION 

Solve the differential equation 

𝑑𝑦

𝑑𝑥
=
2𝑦2 + 3𝑥𝑦

𝑥2
 

Possible answers: 

a) 

𝑦 =
𝑐𝑥3

1 − 𝑐𝑥2
 

b) 

𝑦 =
𝑐𝑥3

1 + 𝑐𝑥2
 

c) 

𝑦 = −
𝑐𝑥3

1 − 𝑐𝑥2
 

d) 

𝑦 = −
𝑐𝑥3

1 + 𝑐𝑥2
 

 

 

 

 

 

 

 

 



 

SOLUTION 

𝑑𝑦

𝑑𝑥
=
2𝑦2 + 3𝑥𝑦

𝑥2
→
𝑑𝑦

𝑑𝑥
=
2𝑦2

𝑥2
+
3𝑥𝑦

𝑥2
→
𝑑𝑦

𝑑𝑥
= 2 ⋅ (

𝑦

𝑥
)
2

+ 3 ⋅
𝑦

𝑥
 

We introduce the substitution 

𝑢 =
𝑦

𝑥
→ 𝑦 = 𝑢𝑥 →

𝑑𝑦

𝑑𝑥
=
𝑑𝑢

𝑑𝑥
⋅ 𝑥 + 𝑢 ⋅ 1 →

𝑑𝑦

𝑑𝑥
=
𝑑𝑢

𝑑𝑥
⋅ 𝑥 + 𝑢  

Then, 

{
 
 

 
 
𝑑𝑦

𝑑𝑥
= 2 ⋅ (

𝑦

𝑥
)
2

+ 3 ⋅
𝑦

𝑥

𝑢 =
𝑦

𝑥
𝑑𝑦

𝑑𝑥
=
𝑑𝑢

𝑑𝑥
⋅ 𝑥 + 𝑢

→
𝑑𝑢

𝑑𝑥
⋅ 𝑥 + 𝑢 = 2𝑢2 + 3𝑢 →

𝑑𝑢

𝑑𝑥
⋅ 𝑥 = 2𝑢2 + 3𝑢 − 𝑢 →

𝑑𝑢

𝑑𝑥
⋅ 𝑥 = 2𝑢2 + 2𝑢 → 

𝑑𝑢

𝑑𝑥
⋅ 𝑥 = 2𝑢2 + 2𝑢| × (

2 ⋅ 𝑑𝑥

𝑥 ⋅ (2𝑢2 + 2𝑢)
) →

2 ⋅ 𝑑𝑢

2𝑢2 + 2𝑢
=
2 ⋅ 𝑑𝑥

𝑥
→
2 ⋅ ((𝑢 + 1) − 𝑢)𝑑𝑢

2𝑢(𝑢 + 1)
=
2 ⋅ 𝑑𝑥

𝑥
→ 

(
1

𝑢
−

1

𝑢 + 1
)𝑑𝑢 = (

2

𝑥
) 𝑑𝑥 → ∫(

1

𝑢
−

1

𝑢 + 1
) 𝑑𝑢 = ∫(

2

𝑥
) 𝑑𝑥 → ln|𝑢| − ln|𝑢 + 1| = 2 ⋅ ln|𝑥| + ln|𝑐| → 

ln |
𝑢

𝑢 + 1
| = ln|𝑐𝑥2| →

𝑢

𝑢 + 1
= 𝑐𝑥2| × (𝑢 + 1) → 𝑢 = 𝑐𝑥2 ⋅ (𝑢 + 1) → 𝑢 = 𝑐𝑥2 ⋅ 𝑢 + 𝑐𝑥2 → 

𝑢 − 𝑐𝑥2 ⋅ 𝑢 = 𝑐𝑥2 → 𝑢(1 − 𝑐𝑥2) = 𝑐𝑥2 → 𝑢 =
𝑐𝑥2

1 − 𝑐𝑥2
 

We recall that we introduced a substitution 

𝑢 =
𝑦

𝑥
 

Then, 

{
𝑢 =

𝑐𝑥2

1 − 𝑐𝑥2

𝑢 =
𝑦

𝑥

→
𝑦

𝑥
=

𝑐𝑥2

1 − 𝑐𝑥2
| × (𝑥) → 𝑦 =

𝑐𝑥3

1 − 𝑐𝑥2
 

Conclusion, 



𝑑𝑦

𝑑𝑥
=
2𝑦2 + 3𝑥𝑦

𝑥2
→ 𝑦 =

𝑐𝑥3

1 − 𝑐𝑥2
− 𝐴𝑁𝑆𝑊𝐸𝑅 𝑎)  

ANSWER: 

𝑎)   𝑦 =
𝑐𝑥3

1 − 𝑐𝑥2
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