
 

Math 204 

 

Review Problems for chapter 2 

 

(I) Solve the following differential equations: 

1. (𝑥 + sin 𝑦)𝑑𝑥 + (𝑥𝑐𝑜𝑠 𝑦 − 2𝑦)𝑑𝑦 = 0   Answer: 
1

2
𝑥2 + 𝑥𝑠𝑖𝑛 𝑦 − 𝑦2 = 𝑐 

2. 𝑦′ = 
2𝑦4+𝑥4

𝑥𝑦3       Answer: 𝑦4 = 𝑐𝑥8 − 𝑥4 

3. 𝑥2 
𝑑𝑦

𝑑𝑥
 = 𝑦 − 𝑥𝑦      Answer:  𝑦 = 

𝑒
𝑐−

1
𝑥

𝑥
  

4. 
𝑑𝑦

𝑑𝑥
 + 

2

10+2𝑥
𝑦 = 4      Answer: 𝑦 = 

40𝑥+4𝑥2+𝑐

10+2𝑥
 

5. 
𝑑𝑦

𝑑𝑥
=

2+𝑦𝑒𝑥𝑦

2𝑦−𝑥𝑒𝑥𝑦       Answer: 2𝑥 + 𝑒𝑥𝑦 − 𝑦2 = 𝑐 

6. 𝑦′ + 𝑥𝑦 = 𝑥𝑦2      Answer:  𝑦 = 
1

𝑐𝑒𝑥2/2+1
 

7. 6𝑥𝑦𝑑𝑥 + (4𝑦 + 9𝑥2)𝑑𝑦 = 0    Answer:  3𝑥2𝑦3 + 𝑦4 = 𝑐 

8. −𝑦𝑑𝑥 + (𝑥 + √𝑥𝑦)𝑑𝑦 = 0    Answer: 4𝑥 = 𝑦(ln|𝑦| − 𝑐)2 or 𝑦 = 𝑐 𝑒
2√

𝑥

𝑦
 

9. 𝑥2𝑦′ + 𝑥(𝑥 + 2)𝑦 = 𝑒𝑥     Answer: 𝑦 =
1

2
𝑥−2𝑒𝑥 + 𝑐𝑥−2𝑒−𝑥     

10. 𝑦−1𝑑𝑦 + 𝑦𝑒cos 𝑥 sin 𝑥 𝑑𝑥 = 0    Answer: 𝑦 = 
1

𝑐−𝑒cos 𝑥 

11. 
𝑑𝑦

𝑑𝑥
 = (𝑥 + 𝑦 + 1)2      Answer: 𝑦 = −𝑥 − 1 + tan(𝑥 + 𝑐) 

12. (𝑥2 + 4)𝑑𝑦 = (2𝑥 − 8𝑥𝑦)𝑑𝑥    Answer: 𝑦 =
1

4
+ 𝑐(𝑥2 + 4)−4 

13. (𝑦2 + 1)𝑑𝑥 = 𝑦𝑠𝑒𝑐2𝑥𝑑𝑦     Answer: 2𝑥 + sin 2𝑥 = 2 ln( 𝑦2 + 1) + 𝑐 

 

 

 


