
Application of ODE (Newton's law of cooling) 

Newton's law of cooling expresses through the following first order – 

first degree ODE. 

𝑑𝑇

𝑑𝑡
= −𝑘(𝑇 − 𝑇0)  

𝑑𝑇

𝑇−𝑇0
= −𝑘 𝑑𝑡  integrating both sides  

𝑙𝑛|𝑇 − 𝑇0| = −𝑘𝑡 + 𝑐  

𝑒𝑙𝑛|𝑇−𝑇0| = 𝑒−𝑘𝑡+𝑐  

𝑇 − 𝑇0 = 𝑎𝑒−𝑘𝑡    𝑤ℎ𝑒𝑟𝑒         𝑎 = 𝑒𝑐  

𝑇 = 𝑇0 + 𝑎𝑒−𝑘𝑡  

EX1: The temperature of body temperature initially at 80 𝑐𝑜 reduces 

60 𝑐𝑜 In 12  𝑚𝑖𝑛 if the temperature of the surrounding air is 30 𝑐𝑜 Find 

the temperature of the body after 24  𝑚𝑖𝑛. 

Sol: 

𝑑𝑇

𝑑𝑡
= −𝑘(𝑇 − 𝑇0)  

𝑑𝑇

𝑇−𝑇0
= −𝑘 𝑑𝑡  integrating both sides  

𝑙𝑛|𝑇 − 𝑇0| = −𝑘𝑡 + 𝑐  

𝑒𝑙𝑛|𝑇−𝑇0| = 𝑒−𝑘𝑡+𝑐  

𝑇 − 𝑇0 = 𝑎𝑒−𝑘𝑡    𝑤ℎ𝑒𝑟𝑒         𝑎 = 𝑒𝑐  

𝑇 = 𝑇0 + 𝑎𝑒−𝑘𝑡  

80 = 30 + 𝑎𝑒−0𝑘                                           𝑇 = 80  𝑇0 = 30   𝑡 = 0   

𝑎 = 50  



60 = 30 + 50𝑒−12𝑘     →   30 = 50𝑒−12𝑘       𝑇 = 60   𝑇0 = 30   𝑡 = 12  

𝑒−12𝑘 =
3

5
   →  −12𝑘 = ln (

3

5
)  

𝑘 =
1

12
𝑙𝑛 (

3

5
) −1   →   𝑘 =

1

12
𝑙𝑛

5

3
   

𝑇 = 30 + 50𝑒−24(
1

12
𝑙𝑛

5

3
)                                       𝑇 = ?   𝑇0 = 30   𝑡 = 24  

𝑇 = 30 + 50(
3

5
)2     →   𝑇 = 30 + 50(

9

25
)    

𝑇 = 48  

EX2: body is heated to 150 𝑐𝑜and placed in air at 15 𝑐𝑜 After 1  ℎ𝑟 the 

temperature became 60 𝑐𝑜 How many additional times is required for it 

to cool to 30 𝑐𝑜  

Sol: 

𝑑𝑇

𝑑𝑡
= −𝑘(𝑇 − 𝑇0)  

𝑑𝑇

𝑇−𝑇0
= −𝑘 𝑑𝑡  integrating both sides  

𝑙𝑛|𝑇 − 𝑇0| = −𝑘𝑡 + 𝑐  

𝑒𝑙𝑛|𝑇−𝑇0| = 𝑒−𝑘𝑡+𝑐  

𝑇 − 𝑇0 = 𝑎𝑒−𝑘𝑡    𝑤ℎ𝑒𝑟𝑒         𝑎 = 𝑒𝑐  

𝑇 = 𝑇0 + 𝑎𝑒−𝑘𝑡  

150 = 15 + 𝑎𝑒−0𝑘                                           𝑇 = 150  𝑇0 = 15   𝑡 = 0   

𝑎 = 135  

60 = 15 + 135𝑒−(1)𝑘 →   45 = 135𝑒−𝑘       𝑇 = 60   𝑇0 = 15   𝑡 = 1  

𝑒−𝑘 =
1

3
   →  −𝑘 = ln (

1

3
)  



𝑘 = 𝑙𝑛 (
1

3
) −1   →   𝑘 = 𝑙𝑛3  

30 = 15 + 135𝑒−(𝑙𝑛3)𝑡                                𝑇 =  30   𝑇0 = 15   𝑡 =?  

15 = 135(
1

3
)𝑡     →   

15

135
=  (

1

3
)𝑡    

1

9
=  (

1

3
)𝑡    →    (

1

3
)2 =  (

1

3
)𝑡    

𝑡 = 2   →    ℎ𝑟 = 2 − 1 = 1      

 

H.W1: If the temperature of the air is 20 𝑐𝑜 a body cool from 140 𝑐𝑜 to 

80 𝑐𝑜 In 20  𝑚𝑖𝑛, how much time will it take to reduce to 35 𝑐𝑜 

H.W2: a body initially at 80 𝑐𝑜 Cool down to 60 𝑐𝑜 In 20  𝑚𝑖𝑛 the 

temperature of the air is 40 𝑐𝑜 Find the temperature of the body after 

40  𝑚𝑖𝑛 

 

1.5. Differential equation of first order and higher degree 

Let    𝑝 =
𝑑𝑦

𝑑𝑥
 , 𝑝2 =

𝑑𝑦

𝑑𝑥

2
, … … … … … 𝑝𝑛 =

𝑑𝑦

𝑑𝑥

𝑛
  

1.5.1. Equation solvable for (p)  

The ODE it can be resolved in to (n) linear factor in (p) of the type 

[𝑝 − 𝑓1(𝑥, 𝑦)][𝑝 − 𝑓2(𝑥, 𝑦)] … … … … … … … … [𝑝 − 𝑓𝑛(𝑥, 𝑦)] = 0  

We can equate each factor to zero and resulting DE of 1-st order and 1-st 

degree can be solved then the solution  

𝜙(𝑥, 𝑦, 𝑐1) = 0 , 𝜙(𝑥, 𝑦, 𝑐2) = 0 , … … … … … … 𝜙(𝑥, 𝑦, 𝑐𝑛) = 0  

 



Examples: find the general solution of the ODE 

1- 𝑝2 + 4𝑝 + 3 = 0    →   (𝑝 + 3)(𝑝 + 1) = 0   

𝑝 + 3 = 0   →    
𝑑𝑦

𝑑𝑥
+ 3 = 0   →    

𝑑𝑦

𝑑𝑥
= −3  

𝑑𝑦 =  −3𝑑𝑥  →   𝑦 = −3𝑥 + 𝑐1  

𝑝 + 1 = 0   →    
𝑑𝑦

𝑑𝑥
+ 1 = 0   →    

𝑑𝑦

𝑑𝑥
= −1  

𝑑𝑦 =  −𝑑𝑥  →   𝑦 = −𝑥 + 𝑐2   

The general solution is (𝑦 + 3𝑥 − 𝑐1)(𝑦 + 𝑥 − 𝑐2  ) = 0  

 

2- 𝑝2 − 2𝑦𝑝 − 3𝑦2 = 0  →   (𝑝 − 3𝑦)(𝑝 + 𝑦) = 0 

𝑝 − 3𝑦 = 0   →    
𝑑𝑦

𝑑𝑥
− 3𝑦 = 0   →    

𝑑𝑦

𝑑𝑥
= 3𝑦  

𝑑𝑦

𝑦
= 3𝑑𝑥  →   𝑙𝑛𝑦 = 3𝑥 + 𝑐1   →   𝑦 = 𝑒3𝑥+𝑐1   

𝑦 = 𝐴𝑒3𝑥              𝑤ℎ𝑒𝑟𝑒   𝐴 = 𝑒𝑐1   

𝑝 + 𝑦 = 0 →    
𝑑𝑦

𝑑𝑥
+ 𝑦 = 0   →    

𝑑𝑦

𝑑𝑥
= −𝑦    

𝑑𝑦

𝑦
= −𝑑𝑥  →   𝑙𝑛𝑦 = −𝑥 + 𝑐2   →   𝑦 = 𝑒−𝑥+𝑐2   

𝑦 = 𝐵𝑒−𝑥              𝑤ℎ𝑒𝑟𝑒   𝐵 = 𝑒𝑐2   

The general solution is (𝑦 − 𝐴𝑒3𝑥)(𝑦 − 𝐵𝑒−𝑥  ) = 0   

 

3- 𝑝2 − 𝑝𝑦 = 𝑥2 + 𝑥𝑦   →    𝑝2 − 𝑝𝑦 − 𝑥2 − 𝑥𝑦 = 0    

𝑝2 − 𝑥2 − 𝑝𝑦 − 𝑥𝑦 = 0  →  (𝑝 + 𝑥)(𝑝 − 𝑥) − 𝑦(𝑝 + 𝑥) = 0  

(𝑝 + 𝑥)(𝑝 − 𝑥 − 𝑦) = 0  

𝑝 + 𝑥 = 0 →    
𝑑𝑦

𝑑𝑥
+ 𝑥 = 0   →    

𝑑𝑦

𝑑𝑥
= −𝑥    

𝑑𝑦 =  −𝑥𝑑𝑥  →   𝑦 = −
𝑥2

2
+ 𝑐1  

𝑝 − 𝑥 − 𝑦 = 0  →   
𝑑𝑦

𝑑𝑥
− 𝑥 − 𝑦 = 0   

𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥         𝑃(𝑥) = −1   𝑄(𝑥) = 𝑥     

 



𝐼(𝑥) = 𝑒∫ 𝑃(𝑥)𝑑𝑥   →   𝐼(𝑥) = 𝑒∫ −1  𝑑𝑥  →    𝐼(𝑥) = 𝑒−x  

𝐼(𝑥). 𝑦 = ∫ 𝐼(𝑥). 𝑄(𝑥) 𝑑𝑥   →   𝑒−x. 𝑦 = ∫ 𝑒−x. 𝑥 𝑑𝑥  

𝑥. 𝑦 = −𝑥𝑒−x − 𝑒−x + 𝑐2   →  𝑦 = −𝑥 − 1 + 𝑐2𝑒𝑥    

The general solution is (𝑦 +
𝑥2

2
− 𝑐1) (𝑦 + 𝑥 + 1 − 𝑐2𝑒𝑥  ) = 0   

 

4- 𝑥𝑝2 + (𝑦 − 𝑥)𝑝 − 𝑦 = 0  →   𝑥𝑝2 + 𝑦𝑝 − 𝑥𝑝 − 𝑦 = 0  

𝑥𝑝2 − 𝑥𝑝 + 𝑦𝑝 − 𝑦 = 0   →   𝑥𝑝(𝑝 − 1) + 𝑦(𝑝 − 1) = 0  

(𝑝 − 1)(𝑥𝑝 + 𝑦) = 0  

𝑝 − 1 = 0 →    
𝑑𝑦

𝑑𝑥
− 1 = 0   →    

𝑑𝑦

𝑑𝑥
= 1    

𝑑𝑦 =  𝑑𝑥  →   𝑦 = 𝑥 + 𝑐1  

𝑥𝑝 + 𝑦 = 0  →  𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 = 0  →   𝑥

𝑑𝑦

𝑑𝑥
= −𝑦  

𝑑𝑦

𝑦
= −

𝑑𝑥

𝑥
  →   𝑙𝑛𝑦 = −𝑙𝑛𝑥 + 𝑐2   →   𝑦 =

1

𝑥
. 𝑒𝑐2   

𝑦 =
𝐴

𝑥
             𝑤ℎ𝑒𝑟𝑒   𝐴 = 𝑒𝑐2   

The general solution is (𝑦 − 𝑥 + 𝑐1) (𝑦 −  
𝐴

𝑥
) = 0   

 

1.5.2. Equation solvable for (y)  

𝑦 = 𝑓(𝑥, 𝑦, 𝑝) differential with respect to x to obtain  
𝑑𝑦

𝑑𝑥
= 𝑓(𝑥, 𝑝,

𝑑𝑝

𝑑𝑥
)  

Examples: find the general solution of the ODE 

1- 𝑦 − 3𝑥 − 2𝑙𝑛𝑝 = 0  →  𝑦 = 3𝑥 + 2𝑙𝑛𝑝    
𝑑𝑦

𝑑𝑥
= 3 +

2

𝑝
 
𝑑𝑝

𝑑𝑥
   →   [𝑝 = 3 +

2

𝑝
 
𝑑𝑝

𝑑𝑥
](𝑝)  

𝑝2 = 3𝑝 + 2
𝑑𝑝

𝑑𝑥
   →   𝑝2 − 3𝑝 = 2

𝑑𝑝

𝑑𝑥
  

𝑑𝑝

𝑝2−3𝑝
=

1

2
𝑑𝑥  →   

1

𝑝2−3𝑝
=

1

𝑝(𝑝−3)
    

1

𝑝(𝑝−3)
=

𝐴

𝑝
+

𝐵

𝑝−3
  →   

1

𝑝(𝑝−3)
=

𝐴𝑝−3𝐴+𝐵𝑝

𝑝(𝑝−3)
  



1 = 𝑝 − 3𝐴 + 𝐵𝑝    

𝐴 + 𝐵 = 0   →   𝐴 = −𝐵  

−3𝐴 = 1  →   𝐴 =
−1

3
    →    𝐵 =

1

3
  

∫
−1

3

𝑝
+ ∫

1

3

𝑝−3
=

1

2
𝑑𝑥   →  −

1

3
𝑙𝑛|𝑝| +

1

3
ln|𝑝 − 3| =

1

2
𝑥 + 𝑐  

1

3
ln|𝑝 − 3| −

1

3
𝑙𝑛|𝑝|+=

1

2
𝑥 + 𝑐  →  

1

3
𝑙𝑛 |

𝑝−3

𝑝
| =

1

2
𝑥 + 𝑐   

𝑙𝑛 |
𝑝−3

𝑝
| =

3

2
𝑥 + 3𝑐  →   

𝑝−3

𝑝
= 𝑒

3

2
𝑥+3𝑐   

1 −
3

𝑝
= 𝐴𝑒

3

2
𝑥           𝑤ℎ𝑒𝑟𝑒   𝐴 =  𝑒3𝑐      

3

𝑝
= 1 − 𝐴𝑒

3

2
𝑥   →   𝑝 =

3

1−𝐴𝑒
3
2

𝑥
  

𝑦 − 3𝑥 − 2𝑙𝑛 |
3

1−𝐴𝑒
3
2

𝑥
| = 0    

 

2- 𝑦 + 𝑝𝑥 = 𝑝2𝑥4    →   𝑦 = 𝑝2𝑥4 − 𝑝𝑥 
𝑑𝑦

𝑑𝑥
= 𝑝2. 4𝑥3 + 2𝑥4𝑝

𝑑𝑝

𝑑𝑥
− 𝑝 − 𝑥

𝑑𝑝

𝑑𝑥
  

𝑝 = 𝑝2. 4𝑥3 + 2𝑥4𝑝
𝑑𝑝

𝑑𝑥
− 𝑝 − 𝑥

𝑑𝑝

𝑑𝑥
  

2𝑝 − 𝑝2. 4𝑥3 − 𝑥
𝑑𝑝

𝑑𝑥
+ 2𝑥4𝑝

𝑑𝑝

𝑑𝑥
= 0  

2𝑝(1 − 2𝑥3𝑝) + 𝑥
𝑑𝑝

𝑑𝑥
(1 − 2𝑥3𝑝) = 0  

(1 − 2𝑥3𝑝) (2𝑝 + 𝑥
𝑑𝑝

𝑑𝑥
) = 0  

 

1 − 2𝑥3𝑝 = 0  →  2𝑥3𝑝 = 1  →   𝑝 =
1

2𝑥3
   

𝑦 = (
1

2𝑥3
)2𝑥4 −

1

2𝑥3
𝑥  →   𝑦 =

1

4𝑥6
𝑥4 −

1

2𝑥3
𝑥   

𝑦 =
1

4𝑥2 −
1

2𝑥2    →    𝑦 = −
1

4𝑥2  

 



2𝑝 + 𝑥
𝑑𝑝

𝑑𝑥
= 0  →   𝑥

𝑑𝑝

𝑑𝑥
= −2𝑝   

∫
1

𝑝
𝑑𝑝 = ∫

−2

𝑥
𝑑 𝑥   →    𝑙𝑛𝑝 = −2𝑙𝑛𝑥 + 𝑐  

𝑒  𝑙𝑛𝑝 = 𝑒−2𝑙𝑛𝑥+𝑐   →   𝑝 =
𝐴

𝑥2   𝑤ℎ𝑒𝑟𝑒   𝐴 =  𝑒𝑐      

𝑦 = (
𝐴

𝑥2)2  𝑥4 −
𝐴

𝑥2  𝑥  →  𝑦 = 𝐴2 −
𝐴

𝑥
   

 

3- 𝑦 = 3√1 + 𝑝2   →    𝑦 = 3(1 + 𝑝2)
1

2 

𝑑𝑦

𝑑𝑥
=

3

2
(1 + 𝑝2)

−1

2
𝑑𝑝

𝑑𝑥
   →  𝑝 =

3

2
(1 + 𝑝2)

−1

2 2𝑝 
𝑑𝑝

𝑑𝑥
   

1 = 3(1 + 𝑝2)
−1

2  
𝑑𝑝

𝑑𝑥
  →   

1

(1+𝑝2)
1
2

𝑑𝑝 =
1

3
𝑑𝑥  

1

√1+𝑝2
𝑑𝑝 =

1

3
𝑑𝑥  →   sinh−1 𝑝 =

1

3
𝑥 + 𝑐  

𝑝 = sinh(
1

3
𝑥 + 𝑐)    →   𝑦 = 3√1 + sinh2(

1

3
𝑥 + 𝑐)  

 

1.5.3. Equation solvable for (x) 

𝑦 = 𝑓(𝑥, 𝑦, 𝑝) differential with respect to y to obtain  
𝑑𝑥

𝑑𝑦
= 𝑓(𝑦, 𝑝,

𝑑𝑝

𝑑𝑥
)  

Examples: find the general solution of the ODE 

1- 𝑦 = 2𝑝𝑥 + 𝑦2𝑝3    →  2𝑝𝑥 = 𝑦 − 𝑦2𝑝3  

𝑥 =
𝑦

2𝑝
−

𝑦2𝑝2

2
   →   

𝑑𝑥

𝑑𝑦
=

1

2𝑝
−

𝑦

2𝑝2

𝑑𝑝

𝑑𝑦
−

𝑝2

2
 .2𝑦 − 𝑦2𝑝

𝑑𝑝

𝑑𝑦
  

[
1

𝑝
=

1

2𝑝
−

𝑦

2𝑝2

𝑑𝑝

𝑑𝑦
−

𝑝2

2
 .2𝑦 − 𝑦2𝑝

𝑑𝑝

𝑑𝑦
](𝑝2)  

𝑝 =
𝑝

2
−

𝑦

2

𝑑𝑝

𝑑𝑦
− 𝑦𝑝4 − 𝑦2𝑝3 𝑑𝑝

𝑑𝑦
  

𝑝 −
𝑝

2
+

𝑦

2

𝑑𝑝

𝑑𝑦
+ 𝑦𝑝4 + 𝑦2𝑝3 𝑑𝑝

𝑑𝑦
= 0  

(
𝑝

2
+ 𝑦𝑝4) + (

𝑦

2

𝑑𝑝

𝑑𝑦
+ 𝑦2𝑝3 𝑑𝑝

𝑑𝑦
) = 0  



𝑝 (
1

2
+ 𝑦𝑝3) + 𝑦

𝑑𝑝

𝑑𝑦
(

1

2
+ 𝑦𝑝3) = 0  

(
1

2
+ 𝑦𝑝3) (𝑝 + 𝑦

𝑑𝑝

𝑑𝑦
) = 0  

1

2
+ 𝑦𝑝3 = 0  →   𝑦𝑝3 = −

1

2
  →   𝑝3 = −

1

2𝑦
  →   𝑝 = √−

1

2𝑦

3
  

𝑦 = 2( √−
1

2𝑦

3
)𝑥 + 𝑦2(√−

1

2𝑦

3
)3  → 𝑦 = 2(√−

1

2𝑦

3
)𝑥 + 𝑦2(−

1

2𝑦
)  

𝑦 = 2 ( √−
1

2𝑦

3
) 𝑥 −

𝑦

2
  →   

3𝑦

2
= 2 ( √−

1

2𝑦

3
) 𝑥  

27𝑦3

8
= 8 (−

1

2𝑦
) 𝑥3   →   𝑦4 = (

32

27
) 𝑥3   →  𝑦 = √(

32

27
) 𝑥34

   

 

𝑝 + 𝑦
𝑑𝑝

𝑑𝑦
= 0   →  𝑦

𝑑𝑝

𝑑𝑦
= −𝑝  

∫
1

𝑝
𝑑𝑝 = ∫

−1

𝑦
𝑑𝑦   →   𝑙𝑛𝑝 = −𝑙𝑛𝑦 + 𝑐  

𝑒  𝑙𝑛𝑝 = 𝑒−𝑙𝑛𝑦+𝑐    →    𝑝 = 𝑦−1. 𝑒𝑐     

 𝑝 =
𝐴

𝑦
                   𝑤ℎ𝑒𝑟𝑒   𝐴 =  𝑒𝑐   

𝑦 = 2 (
𝐴

𝑦
) 𝑥 + 𝑦2 (

𝐴

𝑦
)

3
 →  𝑦 = 2𝐴

𝑥

𝑦
+

𝐴3

𝑦
  

𝑦2 = 2𝐴𝑥 + 𝐴3   →   𝑦 = √2𝐴𝑥 + 𝐴3  

 

2- 𝑦 = 4𝑝𝑥 − 16𝑦3𝑝2   →   [4𝑝𝑥 = 𝑦 + 16𝑦3𝑝2] ÷ 4𝑝  

𝑥 =
𝑦

4𝑝
+ 4𝑦3𝑝  →

𝑑𝑥

𝑑𝑦
=

1

4𝑝
−

𝑦

4𝑝2

𝑑𝑝

𝑑𝑦
+ 12𝑦2𝑝 + 4𝑦3 𝑑𝑝

𝑑𝑦
  

1

𝑝
=

1

4𝑝
−

𝑦

4𝑝2

𝑑𝑝

𝑑𝑦
+ 12𝑦2𝑝 + 4𝑦3 𝑑𝑝

𝑑𝑦
  

[
1

𝑝
−

1

4𝑝
+

𝑦

4𝑝2

𝑑𝑝

𝑑𝑦
− 12𝑦2𝑝 − 4𝑦3 𝑑𝑝

𝑑𝑦
= 0](𝑝2)   

[𝑝 −
𝑝

4
+

𝑦

4

𝑑𝑝

𝑑𝑦
− 12𝑦2𝑝3 − 4𝑦3𝑝2 𝑑𝑝

𝑑𝑦
](4)  

4𝑝 − 𝑝 + 𝑦
𝑑𝑝

𝑑𝑦
− 48𝑦2𝑝3 − 16𝑦3𝑝2 𝑑𝑝

𝑑𝑦
  



(3𝑝 − 48𝑦2𝑝3) (𝑦
𝑑𝑝

𝑑𝑦
− 16𝑦3𝑝2 𝑑𝑝

𝑑𝑦
) = 0  

3𝑝(1 − 16𝑦2𝑝2) + 𝑦
𝑑𝑝

𝑑𝑦
(1 − 16𝑦2𝑝2) = 0  

(1 − 16𝑦2𝑝2) (3𝑝 + 𝑦
𝑑𝑝

𝑑𝑦
) = 0  

1 − 16𝑦2𝑝2 = 0  →   16𝑦2𝑝2 = 1    

𝑝2 =
1

 16𝑦2   →   𝑝 =
1

4𝑦
  

𝑦 = 4 (
1

4𝑦
) 𝑥 − 16𝑦3 (

1

4𝑦
)

2
 →   𝑦 =

𝑥

𝑦
− 4𝑦  

5𝑦 =
𝑥

𝑦
  →  5𝑦2 = 𝑥  →  𝑦 = √

𝑥

5
   

 

3𝑝 + 𝑦
𝑑𝑝

𝑑𝑦
= 0   →  𝑦

𝑑𝑝

𝑑𝑦
= −3𝑝  

∫
1

𝑝
𝑑𝑝 = ∫

−3

𝑦
𝑑𝑦   →   𝑙𝑛𝑝 = −3𝑙𝑛𝑦 + 𝑐  

𝑒  𝑙𝑛𝑝 = 𝑒−3𝑙𝑛𝑦+𝑐    →    𝑝 = 𝑦−3. 𝑒𝑐      

 𝑝 =
𝐴

𝑦3
                   𝑤ℎ𝑒𝑟𝑒   𝐴 =  𝑒𝑐   

𝑦 = 4(
𝐴

𝑦3)𝑥 − 16𝑦3(
𝐴

𝑦3)2   →   𝑦 = 4𝐴𝑥(
1

𝑦3) − 16𝐴(
1

𝑦3)  

𝑦4 = 4𝐴𝑥 − 16𝐴  →   𝑦 = √4𝐴𝑥 − 16𝐴
4

  

  

H.W. Find the general solution of the differential equation  

1-- 4𝑥2𝑝2 + 2𝑦2 = 6𝑥𝑦𝑝           2-- 𝑥 = 𝑝(1 + 𝑥𝑦) − 𝑦𝑝2 

3-- 2𝑥𝑦(3𝑥 + 1)𝑝 = 3𝑥3 + 4𝑦2𝑝2 

4-- 6𝑥𝑦 + 𝑝(2𝑦2 − 3𝑥2) − 𝑥𝑦𝑝2 = 0  

5--  𝑝 sin 𝑥 + cos 𝑥                      6-- 𝑥2𝑝4 = 𝑦 − 2𝑥𝑝 

7-- 𝑝2 = 𝑦 − 𝑥(𝑝 + 1)                8-- 2𝑥𝑦𝑝 = 4𝑦2 + 𝑝3 



9-- 𝑦2𝑝2 = 𝑦 − 3𝑝𝑥                    10-- 𝑥 = 𝑦 − 2 tan−1 𝑝 

11-- 𝑝 = tan (𝑥 −
𝑝

1+𝑝2)              12--𝑝2 = 𝑦2𝑙𝑛𝑦 − 𝑥𝑦𝑝 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


