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Ordinary Differential Equation:  An equation involving ordinary derivatives of single independent variable is called ordinary differential equation. 
Example:
· 
·      etc.

1st Order Ordinary Differential Equation:   When the number of the highest derivative in an ordinary differential equation is one, then it is called 1st order ordinary differential equation.
Example:  
· 
· 
· 
· 
·     etc.
Thus, we can identify 1st order ordinary differential equation.


Methods of solving 1st order ordinary differential equation:
There are commonly 5 methods of solving 1st order ordinary differential equation,
1. Separation of variables,
2. Homogeneous differential equations,
3. Linear differential equations,
4. Bernoulli’s equation,
5. Exact differential equations.

Separation of variables method:  If in an equation, it is possible to get all the functions of  and  to one side and all the functions of  and  to the other, the variables are said to be separable.

[bookmark: _Hlk60411103]Working rule to solve an equation in which variables are separable:
Step 1: Let    be the given function.
             [   is a function of  alone and (y) is a function of  alone.]
Step 2: Separate the variables,   .
Step 3: Integrating both sides of the equation,  .
              [ here, c is an arbitrary constant that must be added in any one side of the 
                equation according to its suitable form.]


Solving various problems applying separation of variables method:
[bookmark: _Hlk60409769]Problem: Solve 
Solution:
The 1st order ordinary differential equation is given that:

Applying separation of variables method,
Or,
Integrating both side of the equation,
or,      [ c being an arbitrary constant]
or,
or,
or, y-x=c(1+xy)     ANS.

Problem: Solve 
Solution:
The 1st order ordinary differential equation is given that:
      
or, 
Applying separation of variables method,
or, 
Integrating both side of the equation,
or,          [ c being an arbitrary constant]    ANS. 
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Problem:  Solve  
Solution:
The 1st order Ordinary Differential Equation is given that:
                     
Applying separation of variables method,
                     
Integrating the equation,
                      log tan x + log tan y =A
                or, tan x tan y = =C     [C being an arbitrary constant ]
Answer:  tan x tan y = C . 



Problem:  Solve  
Solution: 
The 1st order Ordinary Differential Equation is given that:
                          
Applying separation of variables method,
                          
                   or,  
Integrating the equation,
                          x + a = C      [C being an arbitrary constant ]
                   or,  
Answer:  


Problem:  Solve  
Solution: 
The 1st order Ordinary Differential Equation is given that:
                            
Applying separation of variables method, 
                            (sin x + x cos x) dx = (2y log y + y) dy
Integrating the equation,
                            ………………..(1)
Now, 
                                [ integrating by parts]
                     or,   ……………………………………………(2)
also,
                               [ integrating by parts]
                      or,   …………………………………………..(3)

Using equation (2) and (3), equation (1) reduces to,
                           
                        or,      [c being an arbitrary constant]
Answer:    .





[bookmark: _Hlk60327295]Problem:  Find the curves passing through (0,1) and satisfying sin (
Solution:
From the given equation, we get,
                              
Applying separation of variable method,
                              
Integrating the equation,
                               ……………….(1)   [ c’ being arbitrary constant]
Since, equation (1) must go through (0,1); we put x=0 and y=1 in equation (1) and get,
                               c’=1
Hence, equation (1) reduces to,
                               
                         or,  
                         or,   ,  which gives the desired curves.
Answer:  The equation of desired curves is   




Problem:  Solve  
Solution:
From the given equation, we get,
                                  [ we know,  ]
Applying separation of variables method,
                            
Integrating the equation,
                           
                     or,       [putting 
                     or,  
                     or,  
Answer:   
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	This method is used when separation of variables is difficult and so we have to transform the equation in a form in which variables are easy to separate.	Method 2

· Example:											
Here it is difficult to separate variables so this equation can be reduced in an equation in which variables can be separated. For this purpose, we can follow these steps:
Step 1: Use of suitable substitution.					
Step 2: Differentiate equation  with respect to .				      																
Step 3: Now using equation,the given equation can be reduced in such a form where separation of variables is easy. 	  			      								
Step 4: Integrating both side of equation , we have			 	      								
This is the required solution where  is an integrating constant.
Problem 1. Solve  
Solution :												
	
So the equation becomes,
	        
	   
Now the variables are separatable and we can write,
	      
Integrating equation no we get,
	
	              


Problem 2. Solve
Solution :											
	
So the equation becomes,
                                                                              
	
	
Integrating equation no we get,
	 
	             
	



Problem 3. Solve  
Solution :																				
So that,
	      																	
Integrating equation no we get,
	    									


Problem 4. Solve 
Solution :
The above equation can be written as							        																

Differentiating with respect to ,
	      									

From  we get,
  	       
	
	
	
	
	

Separating variables,
  	    

Integrating equation no we get,
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Problem: 
Solution:
Here, we change this to polar co-ordinate by putting,
, ,  

The Equation becomes, 
Separating the variables,
Integrating    or, 
i.e.  
							(Ans.)
Problem:
Solution:
Put 																														      [By Integrating]				
(Ans.)




Problem: 
Solution:
Rewriting the given equation, 																																																																														 [By Integrating]																																						 (Ans.)


Problem:
Solution:																															
we can write,										
																																												[By Integrating]																	



Problem:
[bookmark: _Hlk60502843]Solution:
[bookmark: _Hlk60495399]Rewriting the given equation, 
Let, ………………………..(1)
Or,
   Reduces to-
    																																		
Integrating  c being an arbitrary constant.																									
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Problem no 1:

Solve:
The equation can be put as 


Changing to polar as above the equation becomes:








                                               Ans.











Problem no 2:

Solve:
Given that,




Differentiating,

Now,





                                          Ans.









Problem no 3.

Solve:
Given,
















                                                                           Ans.



Problem no 4.

Solve:
Given,

Rewriting given equation


Let 

Or,…………….(3)
From eqn 2 and 3

Or,
Integrating,
2x+c=v+ log v

                                Ans.




