
 

 

ANSWER on QUESTION #59041 – Math – Differential Equations 

QUESTION #1 

Solve the variable separable 𝑥3𝑑𝑥 + (𝑦 + 1)2𝑑𝑦 = 0 

a) 3𝑥4 + 4(𝑦 + 2)3 = 𝐶 

b) 5𝑥4 + 4(𝑦 + 1)3 = 𝐶 

c) 3𝑥4 + 4(𝑦 + 1)3 = 𝐶 

d) 4𝑥4 + 4(𝑦 + 2)3 = 𝐶 

                                                             SOLUTION 

𝑥3𝑑𝑥 + (𝑦 + 1)2𝑑𝑦 = 0 ⟺ 𝑑(
𝑥4

4
) + 𝑑 (

(𝑦 + 1)3

3
) = 0 ⟺ 

𝑑 (
𝑥4

4
+
(𝑦 + 1)3

3
) = 0 ⟺

𝑥4

4
+
(𝑦 + 1)3

3
= 𝐶𝑜𝑛𝑠𝑡 ⟺ 

12 ∗ (
𝑥4

4
+
(𝑦 + 1)3

3
) = 12 ∗ 𝐶𝑜𝑛𝑠𝑡⏟      

𝐶

⟺ 3𝑥4 + 4(𝑦 + 1)3 = 𝐶 

 

ANSWER: c) 3𝑥4 + 4(𝑦 + 1)3 = 𝐶  

 

QUESTION #2 

Solve (𝑥3 + 𝑦3)𝑑𝑥 − 3𝑥𝑦2𝑑𝑦 = 0 

a) 𝑥5 − 2𝑦3 = 𝐶𝑥 

b) 𝑥3 − 2𝑦3 = 𝐶𝑥 

c) 𝑥3 − 3𝑦3 = 𝐶𝑥 

d) 𝑥5 − 2𝑦2 = 𝐶𝑥 

SOLUTION 

(𝑥3 + 𝑦3)𝑑𝑥 − 3𝑥𝑦2𝑑𝑦 = 0  

(𝑥3 + 𝑦3) − 3𝑥𝑦2
𝑑𝑦

𝑑𝑥
= 0  

                                         Divide both sides by 𝑥3: 

 



 

 

1 +
𝑦3

𝑥3
− 3

𝑥𝑦2

𝑥3
𝑑𝑦

𝑑𝑥
= 0 

Let  

𝑦3

𝑥3
= 𝑧(𝑥) ⟺

3𝑦2

𝑥3
𝑑𝑦

𝑑𝑥
−
3𝑦3

𝑥4
=
𝑑𝑧

𝑑𝑥
⟺
3𝑦2

𝑥3
𝑑𝑦

𝑑𝑥
=
3𝑦3

𝑥4
+
𝑑𝑧

𝑑𝑥
=
3𝑧

𝑥
+
𝑑𝑧

𝑑𝑥
 

1 +
𝑦3

𝑥3
− 𝑥

3𝑦2

𝑥3
𝑑𝑦

𝑑𝑥
= 0 ⟺ 1 + 𝑧 − 𝑥 (

3𝑧

𝑥
+
𝑑𝑧

𝑑𝑥
) = 0 ⟺ 1+ 𝑧 − 3𝑧 − 𝑥

𝑑𝑧

𝑑𝑥
= 0 

1 − 2𝑧 = 𝑥
𝑑𝑧

𝑑𝑥
⟺
𝑑𝑥

𝑥
=

𝑑𝑧

1 − 2𝑧
⟺ ln|𝑥| + ln𝐶 =

−1

2
ln |1 − 2𝑧| ⟺ 

−2 ln|𝐶𝑥| = ln |1 − 2
𝑦3

𝑥3
| ⟺ ln|𝐶𝑥|−2 = ln |1 − 2

𝑦3

𝑥3
| ⟺ ln

1

|𝐶𝑥|2
= ln |1 − 2

𝑦3

𝑥3
| 

1

|𝐶𝑥|2
= 1 − 2

𝑦3

𝑥3
      multiplying by  𝑥3⟺

𝑥3

|𝐶𝑥|2
= 𝑥3 − 2𝑦3 ⟺

1

|𝐶|⏟
𝐶1

𝑥 = 𝑥3 − 2𝑦3 ⟺ 

𝑥3 − 2𝑦3 = 𝐶1𝑥 

ANSWER:  b) 𝑥3 − 2𝑦3 = 𝐶𝑥 

 

QUESTION #3 

Solve (1 + 2𝑒
𝑥

𝑦)𝑑𝑥 + 2𝑒
𝑥

𝑦 (1 −
𝑥

𝑦
)𝑑𝑦 = 0 

a) 5𝑥 + 2𝑦𝑒
𝑥

𝑦 = 𝐶 

b) 𝑥 + 2𝑦𝑒
2𝑥

𝑦 = 𝐶 

c) 𝑥 + 2𝑦𝑒
𝑥

𝑦 = 𝐶 

d) 5𝑥 + 3𝑦𝑒
𝑥

𝑦 = 𝐶 

SOLUTION 

We write this differential equation in the form 𝑃(𝑥, 𝑦)𝑑𝑥 + 𝑄(𝑥, 𝑦)𝑑𝑦 = 0, where 

𝑃(𝑥, 𝑦) = (1 + 2𝑒
𝑥

𝑦) and 𝑄(𝑥, 𝑦) = 2𝑒
𝑥

𝑦 (1 −
𝑥

𝑦
). We show that this equation is an exact 

ordinary differential equation, To do this, check the equality 



 

 

𝜕𝑃

𝜕𝑦
=
𝜕𝑄

𝜕𝑥
 

𝜕𝑃

𝜕𝑦
=
𝜕

𝜕𝑦
(1 + 2𝑒

𝑥
𝑦) = 2𝑒

𝑥
𝑦 ∗
−𝑥

𝑦2
 

𝜕𝑄

𝜕𝑥
=
𝜕

𝜕𝑥
(2𝑒

𝑥
𝑦 (1 −

𝑥

𝑦
)) = 2𝑒

𝑥
𝑦 ∗
1

𝑦
(1 −

𝑥

𝑦
) + 2𝑒

𝑥
𝑦 (−

1

𝑦
) = 2𝑒

𝑥
𝑦 ∗
1

𝑦
(1 −

𝑥

𝑦
− 1) = 2𝑒

𝑥
𝑦 ∗
−𝑥

𝑦2
 

As we can see 

𝜕𝑃

𝜕𝑦
= 2𝑒

𝑥
𝑦 ∗
−𝑥

𝑦2
=
𝜕𝑄

𝜕𝑥
 

This equality confirms our guess that this ordinary differential equation is exact. 

Therefore, 

𝑃(𝑥, 𝑦) = 𝐹𝑥
′(𝑥, 𝑦)   and    𝑄(𝑥, 𝑦) = 𝐹𝑦

′(𝑥, 𝑦) 

𝐹𝑥
′(𝑥, 𝑦) = 1 + 2𝑒

𝑥
𝑦 ⟺ 𝐹(𝑥, 𝑦) = ∫(1 + 2𝑒

𝑥
𝑦)𝑑𝑥 = 𝑥 + 2𝑦𝑒

𝑥
𝑦 + 𝜑(𝑦) 

𝑄(𝑥, 𝑦) = 𝐹𝑦
′(𝑥, 𝑦) =

𝜕

𝜕𝑦
(𝑥 + 2𝑦𝑒

𝑥
𝑦 + 𝜑(𝑦)) = 𝜑′(𝑦) + 2𝑒

𝑥
𝑦 + 2𝑦𝑒

𝑥
𝑦 ∗
−𝑥

𝑦2
= 

= 𝜑′(𝑦) + 2𝑒
𝑥
𝑦 (1 −

𝑥

𝑦
) ⟺ 2𝑒

𝑥
𝑦 (1 −

𝑥

𝑦
)

⏟        
𝑄(𝑥,𝑦)

= 𝜑′(𝑦) + 2𝑒
𝑥
𝑦 (1 −

𝑥

𝑦
) ⟺ 𝜑′(𝑦) = 0 

𝜑(𝑦) = 𝐶1 

𝑃(𝑥, 𝑦)𝑑𝑥 + 𝑄(𝑥, 𝑦)𝑑𝑦 = 0 ⟺ 𝑑𝐹(𝑥, 𝑦) = 0 ⟺ 𝐹(𝑥, 𝑦) = 𝐶 

𝑥 + 2𝑦𝑒
𝑥
𝑦 + 𝐶1 = 𝐶 ⟺ 𝑥 + 2𝑦𝑒

𝑥
𝑦 = (𝐶 − 𝐶1)⏟    

𝐶2

⟺ 𝑥 + 2𝑦𝑒
𝑥
𝑦 = 𝐶2 

ANSWER:  c) 𝑥 + 2𝑦𝑒
𝑥

𝑦 = 𝐶. 
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