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 Preface 

 I am glad to present this book, especially designed to serve the needs of the 

students. The book has been written keeping in mind the general weakness in 

understanding the fundamental concepts of the topics. The book is self-explanatory and 

adopts the “Teach Yourself” style. It is based on question-answer pattern. The language 

of book is quite easy and understandable based on scientific approach. 

 Any further improvement in the contents of the book by making corrections, 

omission and inclusion is keen to be achieved based on suggestions from the readers 

for which the author shall be obliged. 

 I acknowledge special thanks to Mr. Rajeev Biyani, Chairman & Dr. Sanjay Biyani, 

Director (Acad.) Biyani Group of Colleges, who are the backbones and main concept 

provider and also have been constant source of motivation throughout this endeavour. 

They played an active role in coordinating the various stages of this endeavour and 

spearheaded the publishing work. 

 I look forward to receiving valuable suggestions from professors of various 

educational institutions, other faculty members and students for improvement of the 

quality of the book. The reader may feel free to send in their comments and suggestions 

to the under mentioned address. 

Author 
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(UNIT-I) 
  

Differential Equation of first order and first degree : Homogeneous 
equations, Linear Equations and Exact differential Equation 

 

Differential Equation  :  An equation involving a function and its derivatives is called a 

differential equation for eg.        

1.   +  =   

2.  

Order and degree of differential equation:  

 ORDER:- The order of a differential equation is the order of highest order derivative 

appearing in the equation. 

For eg:  

 Is a differential equation of second order.  

 DEGREE:- The degree of a differential equation is the degree of the highest order 

derivative, when the differential coefficients are free from radicals and fractions.  

For eg : 

    

 

                                 

              This is a differential equation of the second order and second degree.  

 Equations of first order and first degree :-  

Standard from :- Standard form of the equation of the first order and first degree can be 

written as – 

 

Or Mdx+Ndy=0 

Where  and   or M and N are functions of x and y. 

 CASE-I :- Equation in which the variable are separable :- Differential equation of 

following forms may be considered under this category  
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 dx+   dy= 0     ……………………..(1) 

Equation 1- can also be written as  

Which on integration with respect to x give:-  

  

Or     ……………………..(2) 

 

Where C is any arbitrary constant of integration.  

Of integration  

Eq(2) is general solution of Eq(1) 

  

 CASE-II    :-   When equation are Homogenous : 

A differential equation of the form  

 

Where    and  are Homogeneous function of same degree, is known as a 

Homogenous differential equation. Such an equation can be transformed into an 

equation in which the variables are separated by the substitution 

, where  is new variable  

 Reason why the substitution y=  transforms the equation into one in which the 

variables are separable :- 

    The reason the substitution y =  transform the equation 

in to one in which the variables are separable can be seen when the given equation is 

written in the form 

  

     ……………………..(1) 

 

 

If and  are homogenous function of the same degree and one substitutes 

 for y one finds that X’s all cancel out on the right side of eq(1) and the right side 

becomes a function in V alone i.e. the equation takes the form 

      ……………………..(2) 

 

Substituting dy=  dx+xd  then gives  

    ……………………..(3) 

 

Where the variables can be separated as  



7   

 

 
 
 

  

 

 CASE-III  :- When equation are linear:- An equation of the form  

     ……………………..(1) 

 

Where P and Q are function of x( or constant) is called linear equation of first order.  

  a differential equation is linear in which the dependent variable and its derivative 

occur in first degree. 

Linear equations are solved when they are  

Multiplied by    which is called integrating factor (I.F.)because by the 

multiplication of this factor the left side of eq(1) become perfect.  

 The general solution is given by 

            =  

 or       Y.I.F. =    

  

 CASE-IV -  : Bernoulli’s Differential equations:- 

The equation  

     ……………………..(1) 

 

Is known as Bernoulli’s equation. It can be transformed into a linear equation by the 

transformation       ……………………..(2) 

where is a new variable. 

Let us divide eq.(1) by  to obtain the equivalent equation. 

    ……………………..(3) 

 

   

=        ……………………..(4)   

Substituting  e q. (2) and (4) into eq(3), yield    

Or  

  

Which is a linear equation in the variable . The general solution for Bernoulli’s equation 

is  
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 CASE-V:- When equation are exact:- A differential equation which has been formed from 

its primitive by differentiation and without any further operation of elimination or 

reduction is said to be exact. 

   The necessary and sufficient condition for the equation Mdx+Ndy=0 to an exact 

differential equation is   

If  is true, then we have to show that Mdx+Ndy=0 will be an exact 

differential equation. The solution of the exact differential equation  

  

  

 OR  

 OR  

 And f(y)=  

 CASE –VI:- Equation reducible to an exact differential equation . 

 A differential equation of the type Mdx+Ndy=0 which is not exact can sometimes 

 become exact by multiplying the equation by some function of x and y, which is 

 called the integrating factor.  

Rule –I:- Integrating factor found by Inspection:- 

Sno Term Integration 
factor 

Exact differential 

1  (i)  

(ii)  

(iii)  

(iv)  

(v)  

(vi)  

                                                       

 

 

 

 

 

 

 

 
2  (i)  

 
(ii)  

(iii)  

 

=dlog(x+y) 

n=1 
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3  
  =  

 =  

 
 

  
   

  
  

  
  

  
  

  
  

  
  

 

 Rule:-2  if the equation Mdx+Ndy=0 is homogeneous and Mx+Ny  then the integration 

factor may be  

 Rule:3- if the equation Mdx+Ndy=0 has the form  its 

one I.F. will be provided the denominator  is not zero.  

 Rule:4 – if in the equation Mdx+Ndy=0, the value of   is a function of x alone 

 then    

 Rule:5- if in the equation Mdx+ Ndy=0, the value of     is a function of y alone 

 

 Rule:-6 – if the equation Mdx +Ndy=0 is of the form 

=0 ℎ  , , , , , , ,    ℎ  ℎ      ℎ   

Condition that after their multiplication the equation will be exact. 
 

 

 

 

 

Q-1   (ey+1) cosx dx + ey sin x dy=0 

Sol:    The given equation can be written as  
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 Cot x dx +  

 On integrating we get 

    

              Or   log sin x + log ( )= log c1 

                       Where  C is an arbitrary constant of integration 

  ( )sinx =C1 is the required solution. 

 

Q-2     

Sol. Substituting  

 The equation can be written as  

    

 Or    

 Or    

 Integrating  log  

 Or    

 

Q-3  

Sol  The equation is homogenous of degree two and can be solved by the substitution 

  hence  

                                    

  Or  

 Or  

 Or  

             Or Separation of variable, we have  
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 Integrating  

   2logx = - log (  

  Or  

  Or  

Q-4  

Solu Substituting  

   

  Or   

  Integrating   

 Or  

 Or  

 Hence the required solution is  

 

   Q-5   

  Soul Putting   

    ……………………..(1) 

−1=0 and h-2=0 which gives h=2 and K=-1 

 

   =   

  Putting Y=  we get  

                X  
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   Separating the variables 

    

                                       Integrating  

                                        Or  

 CX = exp  

                                         Replacing X by (  -2), Y by (  +1), we get the required solution as  

 C(  -2) =  

 

Q-6   

Sol.:     

                                        By separation of variable we have 

                                        

   Integrating  

 or   is the required solution 

Q.7  

Ans        -------------(1) 

 Here    

 Therefore we suppose   -------------(2) 

Then new form will be the given    (1) 

                                        ------------- (3) 
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                        and  

       ------------(4) 

Therefore from eq (3)  which is Homogeneous equation substitute  

 

 

Or  

Separating the variables 

 

Or  

 

After integrate we can write  

      -----------(5)  

        -------------(6) 

And        -------------(7) 

From Equation (5), (6), (7) we can write  
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Or  

Q.8 Solve  

Sol. The given equation can be written in this way 

 ------------(1) 

 Here  

 Therefore suppose  

 Then new form of the given equation will be 

  

 Or  

 By separation of variable  

 

  Or  

 

 

 

 Which is the required solution of given equation. 
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Q-9 Solve ( x+2y3)  

            Sol.   

   Or   =   

  

 Which is in the form of  

                      

      I.F.=  

                           

  Therefore the required solution will be  

   

 .  

 

  

 

Q-10 Solve  

Sol  

   

 By separation of variable , we obtain 

  

 Integrating    

 Or  

 

Q-11 Solve  

Sol. The given equation can be written  
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 Or eq (1) is Bernoulli’s equation from therefore we suppose 

   

 From equation (1) and (2) 

  

 

 It’s a linear equation in  

 I.F.  

 Therefore the required solution will be 

  

   

  

  

        [putting the value of ] 

  

 

Q.12  Find the differential equation whose general solution is  

Sol.  Given equation                                                --------(1) 

 Differentiating (1) with respect to x 

  ----(2) 

 Again differentiating with respect to  

                                                                                             ----(3) 

 Eliminate  from the equation (1), (2), (3) the required solution will be  

  

 

Q.13 Find the order and degree of the following differential Equation. 

  



17   

 

 
 
 

 

Sol.  

 

 Or  

 
 Order→ 3  Degree → 1 
 

Q.14  Solve  

Sol.   The given can be written as  

   ------(1)                

 Here  

  

 And  

   

 Therefore the given differential equation is exact for get the solution  

(i)   [taking y as constant] 

Or  

 

(ii)  

(iii)  

 

 

 Therefore the general solution of the given equations will be  

 Or   

 Or  
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 Where K is any constant.  

 

Q. 15  Solve (1+ )  + (1-  

Sol.  The given equation can be written as ( =0 

By inspection its I.F. will be  

   +  

On integrating we obtain 

  + log  which is the 

Required solution of given equation 

Q. 16  Solve = 

Sol.  The given equation is Homogeneous equation of third degree.  

  Here = (  

  =  

 Therefore I.F. will be   

 Multiply the given equation by I.F.  

   

      Or   ------ (1) 

    N=  

   ,   

    =  therefore Eq. (1) is exact equation 

On Integrating we obtain 
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Which is the required solution of the given equation.  

Q. 17  Solve =0 

Sol.  The given equation is in the form of  

Here M =   N= 2  

   =     

      =  (4 (function of only  

Therefore I.F. = =  

Multiply the given equation by I.F. 

    ----------(1) 

Here   =  therefore Eq. (1) is exact equation.  

On Integrating we obtain 

   ( ) =C which is the required solution of the given equation.  

Q. 18   

Sol.  Here M =   (   

and N=    =  

    

=  =6 

Therefore I.F. =  

Multiply the given equation by I.F we obtain   

  

Which is exact differential equation. On Integrating we obtain  
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  Which is the required solution of the given equation 

Q. 19  Solve  

Solution Here M = y, N=  

 #  hence the given equation is not an exact differential equation. But M and 

N has the forms and  correspondingly, so the integrating factor 

will be  

                      =  =  

  Multiplying the given differential equation by  we obtain  

                       

 Which is now an exact differential equation and can be written as- 

                  =0 

 Or  

 Which on integration gives 

                      

 

Q.20  Solve   

Sol.  The given Equation can be written as  

   

  I.F. =  
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  Multiplication of the I.F. yields 

   =  

 or = which on integration gives 

  

 or =c+  

Q.21    

Sol.    

  N=    

                     so   

 but  

   =  (which is a fn. of x alone) 

           Therefore the I.F. =  

 = = x 

  Multiplying the  

  

  which on integration provides 

   

  =  

  by integration 

   

Q.22  
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Sol.   

    =      ------------1 

 Taking   

   

  so by eq. (1) 

  =  

    

 integrating factor  I-F =    

                    =          

 =   

   =   

 I.F =    Therefore the required solution will be 

     =    . dx 

     =    . dx  

     =   

                      =   

    =  

    =  
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      = Cy  

 

Q. 23   

Sol.  Taking   

   

    

  Or    

     

     

     

 Separation of variables 

  

   

  By integration 
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Multipule Choice Questions 

Q.1 The order of the following differential equation is  

 (A) 1 (B) 2 (C) 3 (D) 4   

 Answer(B) 

Q.2 Consider the following differential equations (a)    

 (b)  (c)  

 Which of the following statement is correct  

(A) All the equations are linear 

(B) (a) and (b) are linear 

(C) (b) and (c) are linear 

(D) Only (a) is linear        

Answer (D) 

Q.3 The order of the differential Equations  

 (A) 2 (B) 3 (C) 5  (D) 6  

 Answer (B) 

Q.4 Which of the following differential equations are homogeneous ?  

 (A)  (B)                 (C)       

 (i) All (A), (B), (C) (ii) only (A) (iii) only (B)   (iv) only (c) 

 Answer (ii) 

Q.5 Which of the following differential equations are exact     

 (a)   (b)  
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 (A) Both (a) and (b) (B)only (a) (C) only (b) 

 (D) None of (a) and (b)        

 Answer (A) 

Q.6 The degree of the following differential equation  

  is 

(A) 2  (B)1  (C) 3  (D) 4   

Answer (C) 

Q.7  The necessary and sufficient condition for a differential equation of first order 

and first degree to be exact is  

  (A)   (B)  (C)  (D) None of these 

 Answer (A) 

Q.8 Clairaut’s equation is defined by  

  (A)   (B)      (C)    (D) None of 

these 

 Answer (B) 

Q.9 The degree of the following differential equation is 

 (A) 2  (B) 3  (C) 1  (D) None of these 

 Answer-© 

Q.10 if  

 (A) a  (B) –a  (C)-3a  (D)  

 Answer (B) 
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Unit- 2 

 

Linear Differential Equation with constant coefficient, C.F. 

and P.I., Differential Equation of first order but not of first 

degree 

Differential equations of first order but not of first degree 

The general form of the differential equation of nth degree and first order can be written as  

 

For the sake of convenience  will be denoted by p.  

                               -------------1 

 

Or  

Where  are function of  and  

Equation solvable for p :- 

Let’s suppose the left side of equation (1) can be factorized into rational factors of first degree 

then equation (1) can be written in this form – 

                     =0 

Where , ……  are function of  and  then each factor when equated to zero will give a 

solution. In all there will be n solution of the type       

  where , ……  are arbitrary constant of integration. The general solution 

of equation (1) can be written as     

Equation solvable for - If the given differential equation is solvable for , let it be put in the 

form  (1) Whose differentiation with respect to y will yield                                             

      -------------2 
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Lets the solution of Equation (2) is 

        -------------3 

Elimination of p between the equation (1) and (3) will give the required solution of given 

equation . 

 

Equation solvable for y  

If the given differential Equation is solvable  for y. Let it be put in the form ……(1) 

Whose differentiation with respect to  yield 

          ------(2) 

Lets the solution of Eq (2) is  --- (3) the elimination of p between (1) and (3) will 

yield a relation involving  and these will be the required solution.  

Clairaut’s Equation : Differential equation  is known as clairaut’s equation. The 

general solution of clairaut’s equation will be  

 

Linear differential Equation with constant coefficient :- 

Differential Equation of the form 

 ------- (1) 

Where  and Q are either constants or function of  is a linar differential 

equation of nth order. 

If   are constants and Q is function of  then Eq (1) are called linear 

differential equation with constant coefficient. Its can be written in this form 

 where  

And  
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Complementary function and particular Integral.  

Equation  

If in Equation (1) then Equation ___(2) is known as Homogeneous part of 

linear differential equation. 

If be n linearly  

Independent solution of (2) then +………+                            …………..3 

Will be solution of Eq. (2) where are n arbitrary constant. A relation containing n 

arbitrary constant is called the complete integral of a differential Equation of nth order.  

Eq. (3) is called complementary function of differential Equation (1)  

C.F. =  

Now let  where  is particular solution of equation (1) 

i.e. P.I. =  

 

General solution of a linear differential Equation 

General solution = complementary function +Particular Integral 

Y = C.F.+P.I. 

 

Method of finding out the particular integral 

Equation        -------1 

 

                                                                                           ---------2 

Eq. (2) is particular Integral of Equation (1)  

 

Case I- If =D 
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Then P.I.=  

 

Case II- If  

Then  

Or  

Or   

 

 

Case III  If    

 Then P.I. =   

  + -------+  

 

Case IV  If  where a is any constant 

 Then P.I. =  

 And    

 

Case V- if   where a is any constant  

sinax =  sinax, 0 

 And   sinax =  
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Case VI If   where a is any constant 

 

And    

 

Case VII- If  where m is any positive integer. Then P.I =  

 if  then 

P.I. = =  

= ) 

 

Case VIII- If  where a is constant and V is any function of  

Then P.I. =  

 

Q.1    Solve  where  

Solution                               ---- (1) 

The given equation (1) can be written as – 

                                              ------ (2) 

Differentiating Eq (2) with respect to y 

  

Or +  =0 

Or    =0 
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Or   =0    ……….(3) 

Here we neglect the factor  

Because its gives us singular solution therefore  

 or  

On Integrating we obtain 

  

Or      --------(4) 

From Eq. (2) and (4) 

 or  

Or  

Or is the required solution of given equation 

 

Q.2  Solve   where  

Solution   Here the auxiliary Equation is  so the complementary function will 

be  

   

C.F.  

Particular integral will be given  by  

    

 I.F.  =  

 I.F.  =   
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  =  

   

              

   

   

   

   

   

   

 

Q.3 Solve      

Sol.   Here the auxiliary Equation is  

So the C.F. will be-  

C.F. =  

P.I. =  

  =  

=  

=  

=   
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Hence the general solution of the given equation is  

  

 

Q.4 Solve    

 Sol.     

             

Or   

Or    

Equation (1) is Homogenous Equation therefore put 

  so that  

             =   

   

On integration we obtain 

              

Or   

 

Q.5  

Sol.      Here the auxiliary Equation is   

Or  

   

P.I. =    
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Hence the general solution of the given equation is  

  

 

Q.6 Solve  

Sol.   The given equation can be written as  

    ---------(1)  

Differentiating Equation (1) with respect to y  

   

    

    

  ----------(2)  

Here we neglect the factor because                                                                                    

its gives us singular solution. Therefore    

On Integration we obtain     

Or  -------------(3)  

From Equation (1) and (3)  

   

               is the general solution of given equation.  
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Q.7      

Sol. Suppose  and  then 

                      =  

Suppose   

   

Substitute  in place of P in the given Equation.  

     

Or ` 

      

     

  which is in the form of clairaut’s Equation   

Therefore the required solution will be 

  where c is any arbitrary constant 

              

 

Q.8 Solve   

Sol.   Here the auxiliary equation is   

             Or   

   

C.F = +   

P.I. =  coshmx  
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Therefore the general solution of given Equation 

  

  

  

 

Q.9        Solve  

Solution    The given Equation can be written as   

       Where   

Here the auxiliary Equation is    

  or    

therefore C.F =  

P.I. =   
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Therefore the general solution of given Equation     

y=C.F. +P.I. 

  

 

Q.10  Solve     

Solution         Here the auxiliary Equation is  

Or  
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Therefore the general solution of given Equation   

  

  

 

Q.11  Solve :   

Solution The given equation can be written as 

   

Here the auxiliary equation is   

Or      

  

Therefore C.F. =  
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Therefore the general solution of given Equation  

   

  

 

Q.12  Solve  

Solution The given Equation can be written as 

  

  

Or ----------(1)   

Taking positive sign in equation (1) 

  

  

Or   

On Integration logy      

  

Taking negative sign in Equation (1) 

  

   

  

On integration logy   
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The general solution of given equation from equation 

(2) and (3)     

 

Q.13  Solve  

Solution   The given Equation can be written as  

  

Differentiating Equation (1) with respect to  

  

  

Or   or  ---- (2) 

Is a linear differential Equation  

  

Therefore the required solution of Equation (2) will be 

       or   

Or   

From Equation (3) and (1) 

                                        ----- (4) 

Equation (3) and (4) both together gives the required solution of given 

Equation. 

Q. 14      Solve  
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Solution :                                                                              ------(1) 

Put  so that  (1)  suppose   or  

 =0 

Or  

Or    

Or  is in the form of clairaut’s form 

  

  

 

Q.15   

Solution  The given Equation can be written as 

  

Here the Auxiliary Equation is  

Or    or  

  

  

P.I. =  

   

    

   

  

  

Therefore the general solution of given Equation is  
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Q. 16.  Solve   

Solution  The given equation can be written as 

  

 Here the auxiliary Equation is   

 Or  or  

   C.F.  

    P.I.  

   =  

    

Therefore the general solution of given Equation is  

  

   

 

Q. 17  Solve    

Solution The given Equation can be written as 

  

 Here the auxiliary Equation is   

 Or or  
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 Therefore the general solution of given equation is   

  

 

Q.18     

Solution  Here the auxiliary Equation is  or  

C.F. =   

 P.I.    
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Therefore the required general solution is  

Y=C.F +P.I. 

  

Q.19   

Solution In symbolic manner above equation can be written as                                               

  

 Here the auxiliary Equation is   or  or 

    

, gives  

 And   gives  

 Hence the complementary function will be  
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 P.I. =  

    

   

   

                             

  

  

Therefore the complete solution will be 

  

=  

                                 +   

   

Q. 20   

Solution Here the Auxiliary Equation is  

Or  

C.F.  

P.I.   
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Therefore the complete solution will be  

  

 

Q.21 Solve    

Solution          Here the auxiliary Equation is  

  Or    

 C.F.  

 P.I.  

  

   

   

   

  Therefore the complete solution will be 

  

  

 

Q.22  Find the general solution of the following equation.  
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Solution  The given Equation is  ---------(1) 

  Differentiating Equation (1) with respect to  

                        

  Or  ---------(2) 

 Or                          -----------(3) 

 From Equation (2)  ------------(4) 

 From Equation (1) and (4)  is the general solution of given Equation.  

 

Q. 23 Solve  

Solution   Here the Auxiliary Equation is  

 Or  =0 or m= -3,-3 

   

 P.I. =  [here f(a) =0] 

 = 2.  

   P.I. =   

 Therefore the complete solution will be 

  

 =    

 

Q. 24 Solve  

Solution Here the auxiliary Equation is  
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  C.F. =  

  P.I. =  

   

   

   

  

  

  

  

 Now  

 But  

  

   

   

 Therefore the complete solution will be 

    

  

  

Multiple Choice Questions 
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Q.1 The differential operator  is equal to  

 (A)                    (B)   (c)             (D)  

 Answer (B) 

Q.2 The value of  

 (A)     (B)  

 (C)   (D) None of these 

 Answer (A) 

Q.3 The value of  

 (A)     (B)   (C)  (D) None of these 

 Answer (C) 

Q.4 The value of  

  (A)   (B)   (C)   (D)  

 Answer (D) 

Q.5 For the differential equation  here C.F. =? 

 (A)   (B)  

 (C)   (D) None of these 

 Answer (A) 

Q.6 For the differential Equation  here C.F. =? 

  (A)    (B) )    

  (C)   (D) None of these 

  Answer (B) 
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Q.7 The value of  

 (A)   (B)   (C)         (D)  

 Answer (A) 

Q.8 The value of-  

 (A) –   (B)   (C) –           (D)  

 Answer (D) 

Q.9 For the differential equation (  here C.F. =? 

 (A)  (B)          (C)  (D) None of these 

 Answer (C) 

Q.10 The Value of is equal to  

 (A)   (B)   (C)    (A)   

 Answer (D) 
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Unit-3 

Homogeneous linear differential Equation Simultaneous 

differential Equation, Exact linear differential Equation 

Homogeneous L.D.E.  

A differential equation of the form 

 

 Where  are constants and  is any function of  is known as Homogeneous 

linear differential Equation. 

Simultaneous Differential Equation :- 

A simultaneous differential equation is one of mathematical equation for an indefinite function of 

one or more than one variable that relate the value of the function. Differentiation of an equation 

in various orders. Symbolically represented as 

 

                                                       where  are 

polynormials in D and  

 

Q.1 Solve    

Solution         The given Equation is not Homogeneous linear differential equation. But in can be  

  reduce in Homogeneous form by dividing it  

  ------- (i) 

Substituting  

Therefore Eq. (1) can be written as  
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Or  where  

Here the auxiliary equation is   or  

C.F. =  

=      

P.I. =        (1) 

  

 Therefore the general solution will be  

Q.2 Solve   

Solution  Here  

 Now  

Therefore the given differential equation is exact whose first integral will be  

  

Or    

Or    ---------- (1)  

Which is not exact differential Equation but it is first order linear Equation 

therefore it can be written as  

     ------(2) 

Here I.F. exp.  

Therefore the required solution will be 

  

Or  
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Q.3 Solve  

Solution  Using θ as operator we can written the given equation as  

 θ  where  

  Or   

 Here the auxiliary Equation is  

  

Or   

Or  

C.F.   

Again P.I.  

  

  

  

  

Therefore the general solution will be  

  

Q.4 Solve    

    

Solution The given equation is  -----(1) 

   -------------------------------(2) 

  Equation (1) differentiating with respect to t 
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 ---------------------------(3) 

 Substitute the value of  from Equation (2) in Equation (3) 

  ------------------------(4) 

Now put   

where  ----------(5) 

Here the auxiliary Equation will be 

or  

 ---------------(6) 

Again from Equation (6) 

                             -----------------(7) 

From Equation (7) and (1) 

  

 -----------------------------(8) 

Equation (6) and (7) both together give the general solution of given equation 

 

Q.5  Solve   

Solution Here  

  Now  

 Therefore the given equation is exact whose first integral will be 

or   
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 Or         

Or       -------------(1) Again in Equation (1)                  

 and  

Now  

 

Therefore the Equation (1) is also a exact equation whose first integral will be  

  

Or        ------------------(2) 

Equation (2) is not exact equation but it is linear Equation of first order.  

Here I.F. =  

Therefore the required solution will be 

  

    

Again substitute   in second integral of right side  
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Q.6  Solve  

Solution substitute  

Therefore the given equation can be written in form 

  

Or  where  

Here the auxiliary Equation is  

 or (m+1)  

  

C.F. =  

  

P.I. =      

  

  

  

  

Therefore the general solution will be 

  

 

Q. 7  Solve  

  

 the given equation is  ------- (1)  

-------------(2) 
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Adding equation (1) and (ii) 

  

Or  

Or  ----------------------------(3) 

On Integration    

Or   ----------------(4) 

Multiply equation (1) by t we can write 

 or   ------------(5) 

On Integration Equation (5)  

Or  ----------------------(6) 

From Equation (4) and (6) 

 ---------------(7) 

Equation (6) and (7) both together give the solution of given equation. 

 

Q. 8 Solve  

Solution Here  and   

 Now  

Therefore the given equation is exact whose first integral will be  

  

Or    

Or    --------------(1) 
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Equation (1) is not exact equation but it is linear Equation of first order therefore we  

can write Equation (1) 

    ---------------(2) 

 Here I.F. = exp.  

=  

Therefore the required solution will be 

  

Or  

  

 

Q. 9 Solve  

Solution Taking first two members we have  

   

 Or   

 Or   

 Or     

   

                 

 --------- (1) 

 Again  
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 ----------------------------(2) 

Equation (1) and (2) both together give the solution of given Equation.  

Q.10  

Solution Substitute  therefore the given equation can be written as  

  where   

 Or   

 Here the auxiliary equation is  

 Or              C.F.  

  

 Again P.I.  

  

  

Therefore the general solution of given equation  

  

Q. 11   

Solution Taking  as multipliers 

   =  

  

Or  

Or  
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On Integration                                                                                                                                                                                                                                                                                                                                                                                          

Again taking  as multipliers 

   =  

  

Or  

Or  

On integration --------------(2) 

Equation (1) and (2) both together give the complete solution.  

Q.12   

Solution  Here   

And   

Now     

Therefore the given equation is exact whose first integral will be  

   

Or   

Or  ------------(1) 

Which is not exact Equation but it is linear Equation of first order. Therefore its can be   

written as  

 ----------------------(2) 

Here I.F.= exp.    

Therefore    

   



61   

 

 
 
 

Q.13 Solve  

Solution substitute  in given equation 

 Therefore we can write the given equation as   

  where   

 Or   

Here the auxiliary Equation is     

 ,  

C.F. =  

    

       

P.I. =      

  

   

    

     

   

P.I.       

Therefore the general solution will be 
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Q.14 Solve     

Solution Substitute   in the given equation therefore the given equation can be  

written as --------(1) which is Homogeneous linear 

differential Equation therefore assume   

Equation (1) can  be written as 

   

 Or    

Here the auxiliary equation is  

C.F. =  

  

  

P.I.  

P.I.  

Therefore the general solution of given equation will be  

  

Q.15 Solve   

Solution Taking first two member we have  

                    

 On Integration  ------(1) 

 Again  taking as multipliers 
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 Substitute in last two member 

  

 Or  

  Now taking first and last member 

  

 On Integration    

 Or  

 Or   -------------(2)  

 Equation (1) and (2) both together give the complete solution of given equation.  

 

Q. 16 Solve  

Solution Taking last two member 

  

 Or  

 Or   

 On integration  

  ------------- (1) 

  

 Taking  as multipliers  

   

  

 Or  
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 On Integration ---------(2) 

 Equation (1) and (2) both together give the complete solution of given equation. 

Q.17 Solve  

Solution taking first two member 

  

 On Integration  

 Or or  ----------(1)  

 Again  

 Or   

 On Integration  

  ------------(2) 

 Equation (1) and (2) both together give the solution of given equation.  

 

Q.18 Solve  

Solution  

 or 

  

 On integration    

                  --------(1) 

 Now taking first two member 

  or   
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 Let   

 Or  

   

 Or  

    

  

 -----------(2) 

 Equation (1) and (2) both together give the complete solution of given equation.  

Q.19 Solve  

Solution  

  

   

 Now taking first two member 

    

 Or  

 On Integration  

 --------------(1) 

 Now taking last two member 

  

 Or  
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  ---------(2) 

 Equation (1) and (2) together give the complete solution of given Equation.  

Q. 20 Solve  

Solution   Divide the given Equation by  

 --------(1) which is not exact equation multiply the above 

 equation by  

  ---------------(2) 

 Here  

  Now  

 Therefore equation (2) is exact Equation whose first integral will be  

  

 Or  

 Or  ------------------(3) 

 Which is linear equation of first order here I.F. = exp.  

   

  

  

   

 

Q.20 Solve  

Solution Taking first two member 
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 Or  

 On Integration  -------------(1) 

 Now taking first and last member 

   

  

  -------------(2)  

 Equation (1) and (2) both together give the complete solution of given Equation. 

Q.21 Solve   

Solution  

 On integration   

 Or  ------------(1) 

 Again  

  

  

  ------------(2) 

 Equation (1) and (2) together give the complete solution of given equation.    

                                                  

 

Multiple Choice Questions 

Q.1 The Value of when   
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 (A)   (B)   (C)    (D) None of these  

 Answer (A) 

Q.2 For the differential Equation  

 Its one solution will be  

 (A)   (B)  (C)   (D) None of these  

 Answer (A) 

Q.3 For the differential Equation here C.F. = ? 

 (A)  (B)    (C)  (D) None of these  

 Answer (B) 

Q.4 For the differential Equation here Integral Factor= ? 

 (A)   (B)    (C)  (D)  

 Answer (D) 

Q.5  

 Here the value of Q= ? 

(A) cosx  (B)    (C )  (D)  

 Answer (c) 

Q.6  

 Here the value of  

(A) 2   (B) 0   (C ) 4   (D) None of these 

 Answer (B) 

Q.7 For the differential Equation   here the Integral factor =? 

 (A) tanx  (B) cot x  (C ) log tanx  (D)  
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Answer (A) 

Q.8 The Value of  

 (A) 24   (B) 0   (C ) 24x  (D) None of these 

Answer (B) 

Q.9 The Value of  

 (A) 8   (B) 12   (C ) 6   (D) None of these 

Answer (A) 

Q.10 For the differential Equation  here integral factor = ? 

 (A)   (B)    (C )  (D) None of these 

Answer (C) 
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Unit-IV 

Linear differential Equation of second order 
 

 

An Equation of the form  

 is called a linear differential equation of the second order, 

where P,Q and R are functions of  alone (or perhaps constants).  

To find one integral belonging to the C.F. by inspection :- The given Equation  

                --------(1) 

1) will be a C.F. of equation (1) if  

2)  will be a C.F. of equation (1) if  

3)  will be a C.F. of equation (1) if  

4)  will be a C.F. of equation (1) if  

5)  will be a C.F. of equation (1) if  

6)  will be a C.F. of equation (1) if  

Removal of the first derivative or change of dependent variable :-  

Equation  

When  

 

 Complete solution    

  

 Where  

 And S  
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Change of Independent variable :-  

Let the linear Equation of second order be  

 where P,Q and R are functions of  Let the independent variable 

 be changed to z. where z is a suitable function of  

Substitute these values in equation (1) yields   

 

Where    

  Here  will be functions of  and may be converted as function of z  

By the chosen relation between z and  

 

Solution by means of operational factors :- Let the linear equation of second order be given as 

  

 In symbolic manner above equation may be written as   

 where  or   

Here  can be resolved into a product of two factors  and  such that  

operates upon y and  operates upon the  result of this operation. The result obtained 

in this way will be same as obtained in the case when  operates upon y. 

Symbolically we can write  
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Q.1 Solve   

Solution The given equation is  ----------(1) 

 Here  

 Here  hence  will be a part of complementary function.  

 Now taking   

  

 Substitute the value of  in equation (1), we obtain 

  

 Or  --------------(2) 

 Again we consider  

 From equation (2)   or  

 On Integration,  

  

 Again by Integration  

 Therefore complete solution of given Equation is  

  

Q.2 Solve  

Solution The given Equation is  

 Here P  and Q  

 Here for  
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 Therefore   will be a part of C.F. now taking  

   and  

 Substitute the value of  and  in (1) we obtain  

-------------(2) 

Again we consider  then  

From (2) -------(3) which is  

Linear Equation of first order whose  

I.F.  

  

Therefore solution of equation (3) will be 

  

  

  

  

  

Again by integration we obtain 

  

Or  

Or  
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   Therefore the complete solution of given equation is  

 

 

Q.3 Solve  given that  is its one solution.  

Solution The given equation in standard form is written as  ----------(1) 

Its given that  is part of C.F. 

Now taking  then  

And  

Substitute the value of  in Equation  (1) 

We obtain  ---------(2) 

Again we consider  then   

From Equation (2)  

Or  

On integration we obtain  

Or  

Again by integration  

 

Therefore the complete solution will be  
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Q.4 Solve  

Solution Here  

 To remove the first derivative, we will choose 

  

 Putting , the equation will take the form 

  ---(1) where  

 Or  

 And  

  

  

 Therefore from Equation (1) ----(2) 

 Equation (2) can be written as where  

 Here Auxiliary equation is  

 C.F. =  

 Again P.I.  

  

 Therefore the general solution of given Equation 
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Q.5 Solve:  

Solution Here the given equation is 

  ------(1) 

 Here  

 Changing the independent variable from  to , the above equation will take the form 

 

  -----------(2) 

 Where   

 And  

 Now z will be chosen in such a way that  

  

  This gives  

 And on integration   

 Again   

 Substitute the value of  and in equation (2) we obtain  

   

 Or where  

 Here the auxiliary Equation is  

  

 Again P.I.  
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Q.6 Solve  

Solution The given Equation in symbolic form will be  

  

 Or  

 Or   

    ------------- (1) 

 Now let        ------------- (2) 

 Then by (1)  

 On integration  

 Or  

 Now from Equation (2) and (3) 

  

 Or  

 Or      -- (4) 

 It is a linear differential equation of first order whose I.F.

 

 Therefore the solution of equation (4) is  

  

Q.7 Solve   

Solution  The given Equation in symbolic form will be   

    

 Or    

 Or    

    -----①  

 Now let       --------② 
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 Then from (1)   

 Or  

 Or      ------③  

 Whose I.F. =   

 Therefore the solution of Equation (3) will be  

    

   

                 

 ---------④ 

 Substitute the value of  in equation (2) 

 or -----⑤ 

 Here I.F.  

 Therefore the solution of Equation ⑤ will be  

  

  

  

  

  

Q.8 Solve  by the method of variation of parameters. 

Solution   Complementary function that is solution of the equation   will be   

      ---(1) 

Let us assume that the complete solution of the given equation be  

 —(2) 

Where A,B are function of  
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Suppose  ----③ 

Then  

And  

Now substitute the value of y from (1) and its derivative in given equation we obtain  

--------④ 

From equation (3) and (4), we obtain 

  

On Integration  

And  

Therefore the complete solution of given equation will be  

  

  

 

Q.9 Solve by the method of variation of parameters : 

  

 

Solution To find out the complementary function we will first solve this equation 

  ------① which is Homogenous  

 Equation of second order therefore substitute  

  we obtain  

  where  

 Or  

  ------② 

  where a and b are constant.  

Suppose the complete solution of given equation is  
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 where A &B are function of   

Suppose   ---------(3) then and 

   

Now substitute the value of y and its derivative in given equation  

We obtain   -----------④ 

From equation (3) and (4) 

 and   

On Integration  and  

 Therefore the complete solution of given equation is  

   

 

 

Q.10 Solve by the method of variation of parameters 

  

 

Solution    The given equation in standard from is written as  

  ---------① 

  For find out the complementary function we will first simplify this equation  

  ---------② 

 Here  and Q   

 Here  therefore  is a part of C.F. 

Suppose the solution of equation (2) is  --------③ 

Now substitute the value of y and its derivative in equation (2) we obtain 

  ---------④ or  where  
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 Therefore the complement function of given equation will be  

   ---------⑤ 

Where  and b are constant. Again let the complete solution of given equation is                                         

 ---------------⑥ where A and B are function of  

 

Suppose   ------------------⑦ 

  

Then   

And  

Now substitute the value of y and its derivative in equation (1), we obtain 

 -----------------(8) 

Now solve equation (7) and (8), we obtain 

 and  

After integration we obtain  

And  

Therefore the complete solution of given equation is 

 

 

  

  Q.11 Solve by the method of variation of parameters  

   

Solution The given equation in standard form is written as  

 ----------① 
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 For find out the complementary function first we solve given equation : 

  -------------------② 

 Here  and   

Here  therefore  will be a part of C.F. suppose the solution of 

equation (2) is  -----------③ 

 Now substitute the value of y and its derivative in equation (2) we obtain 

  ------------④ 

 Again let  then  

 Therefore from (4)  

  

 On integration  

   

   

 Again on integration   

   

 Or  ------------⑤ 

 Where  are constant  

 Again suppose the complete solution of given  

 equation is -----------⑥ 

 where A and B are function of  
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 Let  ----------------⑦ 

 Then  

 Now substitute the value of y and its derivative in equation (1) we obtain  

  ------------------⑧ 

 Now solve equation (7) and (8) we obtain 

  

And  

On integration A =   

  

And  

  

Therefore  the complete solution of given equation is  

  

 

 

Q.12 Solve   

Solution  The given equation in standard form is written as  

 ---------------(1)  
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Here   

Here  

Complete solution   

 

And  

Substitute the value of y,  and  in equations (1) we obtain  

  

Or  

 ----------------② 

Let    

From (2)    

 here I.F.  

or  

  

  

On integration  

Therefore the complete solution is  
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Q.13 Solve  

Solution  The given equation is  

  

 Or  

 Or ------------① 

 Here    

 complete solution  

  

Putting the value of  in equation (1) 

  

Or   

  

Let  

  

I.F. =  
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On integration  

   

  

 

Q.14   

Solution Here  

 Let  

 ---------② 

  complete solution is  

 Substitute the value of in equation (1)  

 Its convert this equation   --------------③  

 Where  

  

 Or  and  

 From equation (3)  

 Or  
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 P.I. =0  

  

  complete solution will be 

  

Q.15 Solve  

Solution Here  

Changing the independent variable from  the above equation will take the form 

 ----------② 

Where   

  

Now z will be chosen in such a way that 

  

 and on integration  

Again     

From equation (2)  

Or  

A.E. =  

C.F. =  
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Therefore the complete solution will be 

  

   

 

Solution   The given equation is   ------------(1)  

Here  

Here  therefore  will be a part of C.F. 

Let  is complete solution of ① 

  

And  

Now substitute the value of  in equation ① 

  

Again suppose  

From (2) -----------------③ 

Which is linear differential equation in P whose  

I.F.    

 solution of equation (3) will be  
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Again by integration  

   

  

Therefore the complete solution of given equation is  

  

Q.17 Solve  

Solution The given equation in standard form is written as 

  ------------① 

 Here  

Changing the independent variable from  to z the above equation will take the form 

 -----------------------------------② 

Where  

Now z will be chosen in such a way that  

  on integration  

Again  
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And   

Substitute the value of  in Eq. (2)  

  or  where  

A.E. =   

  

Again   

  

  

Q.18 Solve   

Solution: Here  

 Changing the independent variable from  to z, the above equation will take the form 

  ------------------------① 

Where   

Now z will be chosen in such a way that   

  

Again    

And  

Substitute the value of     in equation ①     
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Or where  

A.E.  

  

Again P.I. =   

  

  

=   

=   

=   

  

  

Q.19    

Solution   Here  

  

  

Substitute  in given equation then its convert 

 --------① 

Where  
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 and S=Rexp.  

Therefore form (1)    

Or  which is Homogeneous  

  Linear differential equation substitute  

Or  

  

Or  

A.E.  or   

  

Again P.I. =  

  

=   

   Therefore the complete solution of given equation is    

    

Q.20 Solve by using the method of undetermined coefficient  

  

Solution Here  and  

Taking  

For the removal of the first derivative and substituting  we get  
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 --------------① 

Where  

Hence equation ① in its new form is  

 --------- (2) 

Its complementary function is C.F=  

For the particular integral we take  and we obtain  

Hence the complete solution is given by  

 

Therefore  

 is the required solution of given equation.  

 

Multiple Choice Questions 

Q.1 For the differential Equation R here C.F. if 

 (A)     (B)   

 (C      (D)  

Q.2 Differential Equation   here the value of I =? 

 (A)     (B)  

 (C)     (D)  

Answer (C) 

Q.3 The value of  
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 (A)     (B)    (C)   (D)  

Answer (D) 

Q.4 The value of  

 (A)    (B)   (C)   (D)  

Answer (A) 

Q.5  here C.F. will be  if 

 (A)     (B)    

 (C)    (D) None of these 

Answer (C) 

Q.6 The value of  

 (A)    (B)   (C)   (D) None of these 

Answer (A) 

Q.7 The value of  

 (A)    (B)   (C)   (D)  

Answer (B) 

Q.8 The value of  

 (A)    (B)    

 (C)   (D) cosx-2 cos x  

Answer (C ) 

Q.9 The value of R  for the following differential Equation  

 (A) 0  (B)   (C)   (D)      

Answer (A ) 
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Q.10 For the differential Equation  here I.F. =? 

 (A) exp.    (B)  exp.    

 (C)exp    (D) exp      

Answer (D ) 
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Unit-5 

Partial differential equations of the first order, Homogeneous 

and non homogeneous linear partial differential equation. 

 

Partial differential equation  

Definition :- Partial differential equations are those which contain two or more independent 

variable. Partial differential coefficient of  

Let  be two independent variables and z be the dependent variable. i.e. z be the function of  

and y both. The derivatives of z with respect to  and y will be called the partial derivatives of z 

denoted by  

 

Here the notations, we will adopt 

          ,                                        

The order of the highest derivative of the dependent variable appearing in the equation is called 

the order of the equation. 

Partial differential Equation of first order :- A differential equation in which only the first order 

derivatives appear will be called a partial differential equation of first order.  

Eq.  ①   

②  

First order Partial differential equation in two independent variables :- 

 A first order P.d.e. in two independent variables  in its general form is given by 

   (1) where f is a known function of its arguments.  

(a) Non linear partial differential equation of first order – If the function f is not linear in P 

and  the equation (1) is said to non linear p.d.e.  

e.g. ----------②  
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     (b) Quasi linear P.d.e. of first order (Lagrange’s equation) :- If the function  is linear in  

 and  but not necessarily linear in the dependent variable z the equation (1) is called a 

  linear p.d.e.  

 It written as  

 Or  ----  ③ where P,Q,R are functions of  

(b) Linear Partial differential Equation of first order :- A linear  of first order is of the 

form : 

 

  

 Where and z all appear linearly with  and  all function of  and y only. 

 Charpit’s method :- the general method of solving the partial differential equations of 

 first  order linear or non-linear in two variables in commonly known as charpit’s 

 method. 

 

This equation is called characteristic equation or charpit auxiliary equation of the 

differential equation  

Linear partial differential equation with constant coefficient :- The general form of the 

L.P.D.E of nth order is  

  

  

 ------ ①  

where  ; 

 are either constants or functions of  and . 
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If the coefficients …..  are constants then equation (1) is known as linear partial 

differential equation with constant coefficients or briefly its can be written as  

-- ② where ,  

The solution of equation (2) consists of complementary function and particular integral. 

The complementary function is the solution of   containing  arbitrary 

functions. Particular integral will be the solution of (2) not involving any arbitrary 

function. 

Homogeneous Equations :- A partial differential equation is called Homogeneous if all the 

derivatives appearing in the equation are of the same order or it is of the form.  

Q.1  Solve   

Solution The given equation is in the form of  where                                            

  lagrange’s auxiliary 

equation of given equation will be  

  -----(1) 

 Taking  as multiplier we obtain 

                         

 

On integration  ---------(2) 

Again taking  as multipliers we obtain  

  

On integration  

  

Therefore general solution of given equation will be 
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Q.2  Find the complete integral of the following partial differential equation.  

   

Solution  here   -- ① 

  Charpit’s auxiliary equation will be 

   

 From first term  or  substitute the value of P in equation (1) we obtain  

  

And  

  

Or   

Or  

On integration  

Or  

Which is complete integral of given equation.  

Q.3 Solve  

Solution The given equation in symbolic form can be written as  

  

 Here auxiliary equation will be  

 C.F.  

 Particular integral will be given by 
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 = where  

 =   

 =  [substituting the value of ] 

 =   

 =  

 =  substituting the value of  

 Therefore the completed integral will be 

  

 

Q.4 Solve  

Solution       Substituting  and  so that  

   

                     

Where  and  the equation is transformed 

In  

Or  

Which is a linear Equation with constant coefficients.  

  

=   

=  
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Particular integral    

  

  

Thus the complete solution will be  

Q.5 Solve by Charpit’s method : 

  

Solution Here    -----① 

 Therefore charpit auxiliary equation will be 

   

 ------------② 

 From the second term we have    

 Substitute the value of  in equation ① 

       

Substituting the value of P and q in  

We get    

  

On integration log  

Which is complete integral of given equation.  
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Q.6 Solve  

Solution The given equation is in form of                                                                 

where  

 Lagrange’s auxiliary equation of given equation will be  

  -----------① 

 Taking last term of Equation  ① 

  on integration logy =  -------② 

 Again  as multiplier 

 From (1)  

 From last two term 

  

 On integration  

  

 Therefore the general solution of given equation will be  

Q.7 Find the surface passing through the two lines  and  

and satisfying the differential equation  

Solution The given Equation in symbolic form can be written                                                             

as  –(1) 

 Here the auxiliary equation will be  

 Therefore the general solution of given equation will be 

 -(2) 

 Since Equation (2) passes through the straight lines  ---(3) and  

  ---- (4) 

 Therefore from equation (2) and (3) we obtain   -------(5) 
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 Therefore from equation (5) and (2) we get  

 --------(6) 

 Now substitute  in equation (6)  

 We get  

 Substitute  we get  

   ---------- (7) 

 Putting the value of  and  from equation (5) and (7) in equation (2), we obtain  

  or  

Q.8 Solve  

Solution Here the auxiliary equation is  

  

 A.E. =  

 C.F.=  

 Again P.I. =   

  =   

 =  [where  

 =  

 =   

   

  [∴where  
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2     

  

 =  

 Therefore general solution of given equation will be  

   

Q.9 Solve  

Solution Here  and R=z 

 So subsidiary equation will be  

 First two terms gives 

                       

 Or 
–

 

 Integrating  

  

 Or  ------① 

 Again  

 Or   

 Or  

 Integrating  
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 Or tan   ---(ii)  

 Hence the general solution of given equation will be  

  

 

Q.10 Find the complete integral of the following equation by harpit’s method. 

  

Solution Here  --- (1) 

 Therefore charpit auxiliary equation will be  

   

 Or   

   

    

 On integration    

Or -------------(3) 

Equation (1) can be written as 

------------(4) 

Substitute  and  in Eq. (3) and (4) 

We obtain  ----------------(5) 

 ------------------(6) 

  

=   

=  

=  
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 -----------(7) 

Again by equation (5) and (7) we obtain  

  

And    

  

  

Substitute the value of p and q in  we obtain 

   

         Or   

          On integration we obtain [ taking   

                                    

where  

 

Q.11  

Solution Here the auxiliary equation is 

  

   

 Again P.I.=   

   

   [where   
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  where  

 P.I.  

 Therefore  

 

Q.12 Solve   

Solution The given equation is in form of   

 Where  and  

 Therefore Lagrange’s auxiliary equation will be  

 -------① 

 From first two term we have  

 On integration  -----②  

 Again from last two term we have  

  

 -------③  

Which is linear equation in  and  whose    

   

  

  

 [from (2)]  

 --------(4)  

Therefore general solution of given equation is   
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Q.13   Solve  

Solution  The given equation can be written as  

  

  

  

 Again P.I. =  

 P.I. =  

 P.I. =  

 P.I. =  

 P.I.=  

 Therefore general solution of given equation will be  

  

 

Q. 14  Solve  

Solution Suppose   

 And  

 Using these substitution the given equation can be written as  

   where  

 Or  

 Or     

 C.F. =  
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   =  

 =  

 C.F. =  

 Again P.I.     

    

  P.I.  

  Therefore general solution of given equation will be  

 

Q.15 Solve the following equation by charpits method  

Solution Here    (1) 

 Therefore charpit auxiliary equation will be  

  

 Or  -----② 

Taking first two term we have  

  

On integration -----------③ 

From 1 and 3, Eliminate the value of P, we have 

  

Putting the value of q in equation (3) we have  

   

Substitute the value of P and q in   
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  --(4) 

On integration  

                        

    ------------(5) which is required complete integral  

Put  in equation (5) we have  

 which is generalized integral of given equation.  

 

Q.16  Find complete integral of given equation  

   

Solution  The given equation can be  written as 

  (suppose) 

   

 Now dz =  

  

  

 On integration  

 +  where  

 Which is required complete integral of given equation.  

Q.17 Solve  

Solution The given equation can be written as  
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  Or  

   C.F.  

  C.F.  

  P.I =I.P.  

  = I.P  

  = I.P  

  = I.P  

  = I.P.  

  = I.P.  

  =  I.P.  

  =  I.P.  

 =  I.P.  

 =   

 Therefore general solution of given equation will be  

 

 

 

Q.18 Solve the following equation by charpit’s method :  

Solution Here  -----(1) 

 Therefore charpit auxiliary equation will be  
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 On integration  

 ------(2) 

 From equation (1) and (2) we have  

  

  

 Substitute the value of p and q in  we obtain  

  

      

 On Integration 

  

 Which is complete integral of given equation.  

 

Q. 19 Solve ______①  

Solution The given equation can be written as  

  which is in 

 The form of  where 

  

 Here lagrange’s auxiliary equation will be 
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  --------(2) 

 Taking first two term we have  on integration  

 ------------------(3) 

 Now taking third and forth term we have 

  

 Substitute  

 We have  

  --------(4) 

 Now from Equation (2) and (4) we have  

   

 Or   

 Integration  

 Or  

 Or  ----------------(5) 

 Therefore general solution of given equation will be   

 

Q.20 Solve  

Solution the given equation can be written as  
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 Here auxiliary equation is   

  Or  

  

 Again P.I.=  

 P.I.=  

 P.I.=  

 P.I.=   

 P.I.=  

 P.I.=   

 P.I. =  

 Therefore general solution of given equation will be  

  

 

Q.21 Solve  

Solution Here auxiliary equation is  

 Or  

  

 Again P.I. =   

 P.I  where  

 P.I  

 P.I  
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 P.I  

 P.I.   

 There general solution of given equation will be  

   

 

Q.22 Solve :  

Solution C.F. =  

  

 Again P.I. =  

  

 (lets suppose) 

 Now  

  

  

   

   

  

 And  
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 Therefore general solution of given equation will be  

                             

   

 Or  

 

Q.23 Solve  

Solution The given equation is the form of   

 Where  and   

 Therefore lagrange auxiliary equation will be 

  --------(1) 

 Now taking first two term  

  which is Homogeneous  

 Equation of first order therefore substitute  

             

 Or  

 Or  

 On integration  
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 Or  

 Or  

 Or  

 Or   

         ------------------------(2) 

 Now taking  as multipliers 

 From equation (1)  on integration  

  ---------(3) 

 Therefore general solution of given equation will be  

  

 

Q.24 Solve :  

Solution The given equation is form of 

   where  

 And  

 Therefore lagrange auxiliary equation will be  

 -------- (1) 

Taking l,m,n as multipliers 

  

On integration   ---------(2) 

Again  as multipliers 
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On integration  

Therefore general solution of given equation will be 
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Multiple Choice Questions 

 

Q.1 The order of the following partial differential equation is 

 (A) 2  (B) 1  (C) 3  (D) None of these  

Answer (B) 

Q.2 A first order Partial differential equation in two independent variable x and y is given by   

 (A)     (B)    

 (C)     (D) None of these  

Answer (C) 

Q.3 The solution of following  is given by 

 (A)   (B)   

 (C)   (D) None of these 

Answer (A)  

Q.4 For the factor  here the value of  

 (A)   (B)   

 (C)   (D) None of these 

Answer (A)  

Q.5 The value of  

 (A)   (B)   (C)   (D)  

Answer (B) 
2
 

Q.6 The value of  

 (A)      (B)    
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 (C)      (D) None of these 

Answer (A)  

Q.7 The value of if f  

 (A)     (B)    

 (C)      (D)  

Answer (B)  

Q.8  

 (A)      (B)    

 (C)      (D)  

Answer (C)  

Q.9 The order of the following differential Equation   is  

 (A) 1      (B)3   

 (C) 2      (D) None of these 

Answer (C)  

Q.10 The general solution of the following differential equation  is given by 

 (A)       (B)    

 (C)       (D)  

Answer (D)  

 

 

 


