
6 
 

22 23

32 33

a a
A = 

a a
 

 
II y  

21 22
12

31 33

a a
M   = 

a a
 

 
E.g.  
 
(ii)  Let,  
 

2 5 8
A = 1 3 2

0 4 6
 

 

11 12 13

3 2 1 2 1 3
M   =  , M   =  , M   = 

4 6 0 6 0 4
 

 

21 12 23

5 8 2 8 2 5
M   =  , M   =  , M   = 

4 6 0 6 0 4
 

 
(b) Cofactor of an element :-

 
 

 
If A = ija   is a square matrix of order n and ija  denotes cofactor of the 
element ija . 
 

i j
ij ijC  = 1  . M  Where ij M  is minor of ija . 

 

If 

1 1 1

2 2 2

3 3 3

a b c
A = a b c

a b c
  

1A  = The cofactor of 1 1
1A  =(-1)   2 2

3 3

b c
b c  

1B  = The cofactor of  1 2
1b  =(-1)  2 2

3 3

a c
a c

 

 

1C  = The cofactor of 1 3
1b  =(-1)  2 2

3 3

a b
a b
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15 
 
(iii) Adding non-zero scalar multitudes of all the elements of any row 
(or columns) into the corresponding elements of any another row (or 
column). 
 
 
 
Definition:- Equivalent Matrix: 
 
 Two matrices A & B are said to be equivalent if one can be 
obtained from the other by a sequence of elementary transformations. Two 
equivalent matrices have the same order & the same rank. It can be 
denoted by  
  
[it can be read as A equivalent to B] 
 
Example 4: Determine the rank of the matrix. 
 

1 2 3
A = 1 4 2

2 6 5
 

 
Solution: 
 

Given 
1 2 3

= 1 4 2
2 6 5

A  

2 2 1 3 3 1R R - R    &  R R - 2R  

1 2 3
0 2 1
0 2 1

 

 
Here two column are Identical . hence 3rd order minor of A vanished 

Hence 2nd order minor 
1 3

1 0
0 1

   

e(A) 2  
 
Hence the rank of the given matrix is 2. 
 
1.5 CANONICAL FORM OR NORMAL FORM 
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1 0 0 0
2 1 3 6 1 0 0

0 1 0 0
3 3 1 2   0 1 0  A 

0 0 1 0
1 1 1 2 0 0 1

0 0 0 1

 

1 3R R  

1 0 0 0
1 1 1 2 0 0 1

0 1 0 0
3 6 2 4  0 1 0  A

0 0 1 0
2 1 5 10 1 0 0

0 0 0 1

 

2 1 3 1 4 1C C ,   C C ,  C 2C  

1 1 1 2
1 0 0 0 0 0 1

0 1 0 0
3 6 2 4   0 1 0   A

0 0 1 0
2 1 5 10 1 0 0

0 0 0 1

 

2 1 3 1R 3R ,  R 2R  

1 1 1 2
1 0 0 0 0 0 1

0 1 0 0
0 6 2 4  0 1 3   A

0 0 1 0
0 1 5 10 1 0 2

0 0 0 1

 

2 3R 6R ,  

1 1 1 2
1 0 0 0 0 0 1

0 1 0 0
0 0 28 56   6 1 9  A

0 0 1 0
0 1 5 10 1 0 2

0 0 0 1

 

4 3C 2C  

1 1 1 0
1 0 0 0 0 0 1

0 1 0 0
0 0 28 0 6 1 9  A 

0 0 1 2
0 1 5 0 1 0 2

0 0 0 1

 

3 2C 5C  

1 1 4 0
1 0 0 0 0 0 1

0 1 5 0
0 0 28 0  6 1 9  A 

0 0 1 2
0 1 0 0 1 0 2

0 0 0 1

 

2 3
1R ,   R  1
28
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    3AD  

   2A  

    AD A  

 The system is inconsistent and it has no solution. 
 
Example 5: Discuss the consistency of 
 
3 2 3x y z  

2 3 3x y z  

2 4x y z  

Solution: In the matrix form, 
 

   

3 1 2 x 3
2 3 1  y  -3
1 2 1 z 4

 

                             X      DA  
Now we join matrices A and D 
 
Consider 
 

3 1 2 : 3
A:D   2 -3 -1 : -3

1 2 1 : 4
 

 
We reduce to Echelon form 
  1 3R R  

  

1 2 1 : 4
A:D   2 -3 -1 : -3

3 1 2 : 3
 

  2 2 12 R R R  

  3 3 13 R R R  

1 2 1 : 4
A:D   2 -7 -3 : -11

0 -5 -1 : -9
 

3 3 2
5  
7

R R R  
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7 2 10 5x y z  

Solution: 
 
Step (1) : In the matrix form 
 

  

5 3 7 x 4
3 26 2   y   5
7 2 10 z 6

 

                      X     DA  
Consider 

  

5 3 7 : 4 x 4
: 3 26 2 : 9   y   5

7 2 10 : 5 z 6
A D  

  1 1
1         R  
5

R  

  

1 3 5 7 5 : 4 5
: 3 26 2 : 9

7 2 10 : 5
A D  

  2 2 1R  3 R R  

  3 3 1R  7 RR  

  

1 3 5 7 5 : 4 5
: 0 121 5 11 5 : 33 5

0 11 5 1 5 : 3 5
A D  

  3 3 2
1R   R
11

R  

3 7 41 :5 5 5
33121 11: 0 :5 5 5

0 0 0 : 0

A D  

       AD 2  

       A 2  

     AD 2 3  of unknownsA Number  

The system is consistent and has infinitely many solutions.  
 
Step (2) :- To find the solution we proceed as follows: 
 
Let 
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iii) 
1 2 3
2 1 0      
0 1 2

A Ans : Rank = 2  

iv) 
1 1 1
1 1 1      
3 1 1

A Ans : Rank = 2  

2) Solve the following system of equations. 
 
i)  1 2 3 2 3 1 2 3x +x +x = 3,  x+2x +3x = 4,  x +4x +9x =6  
 
Ans:-    2, 1, 0.x y z  

ii) 1 2 3 1 3 1 2 32x - x - x =0,  x - x =0,  2x +x -3x =0  

 Ans:-     1 2 3

1
..... 1 .

1
x x x

.

 

iii)   1 2 3 45x - 3x -7x +x = 10   

 1 2 3 4-x +2x +6x - 3x = -3  

 1 2 3 4x +x +4x - 5x =0  
 
iii)      1 2 32x +3x - 2x =0  

       1 2 33x - x +3x =0   

  1 2 37x +5x - x =0.   

iv)   1 2 3x - 4x - x = 3   

 1 2 33x +x - 2x =7   

 1 2 32x - 3x +x =10.   

v) 1 2 3x - 4x +7x = 8  

 1 2 33x +8x - 2x =6    

 1 2 37x - 8x +26x = 31             
 

  

***** 
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Z =x+iy is called a complex number, where 1i and ,x y R  and 
Z x iy  

 

is called a conjugate of the complex number Z 
 
Let A be a mxn matrix having complex numbers as its elements, then the 
matrix is called a complex matrix. 
 
Conjugate of a Matrix:  
 
The matrix of order mxn is obtained by replacing the elements by their 
corresponding conjugate elements, is called conjugate of a matrix. It is 
denoted by A    

For e.g. 
2 3 1 3
2 1 2 2 3

i i
A

i i  
2 3 1 3
2 1 2 2 3

i i
A

i i
  

Properties of conjugate of matrix: 
(1) A A  

(2) A B A B  
(3) .AB A B  
 
Conjugate Transpose: 
 
Transpose of  the conjugate matrix A is called conjugate transpose. It is 
denoted by A . 
 

For e.g. 
1 1

3 2 3 2
i i

A
i i

 
1 1

3 2 3 2
i i

A
i i

 then 
1 3

2
1 3 2

i
A i i

i  
 
Properties of Transpose of Conjugate of a matrix: 
(1) A A   

(2) A B A B  

(3) .AB B A  

 
Hermitian matrix: 
 

Preview from Notesale.co.uk

Page 73 of 278



74 
 

2 1 2 2
1 2 5

2 2 5 0

i i i
i i

i i  

 

2 1 2 2
1 1 1 2 5 ......( )
2 2

2 2 5 0

i i i
A A i i IV

i i  

 
Now, A=B+iC 
 

4 1 4 4 2 1 2 2
1 11 2 1 1 2 5
2 2

4 4 1 10 2 2 5 0

i i i i i
A i i i i

i i i i  
 
Example 14: 

Prove that the matrix, 
11

12
i

A
i

 Solution: 

Let
11

12
i

A
i

 11
12
i

A
i

 1 11 1
1 12 2
i i

A A
i i

 2

2

11
2 1

i i i
i i i

 2 0 1 01
0 2 0 12

I

 AA I

 
 
Hence A is Unitary. 
 
Check Your Progress: 
 
(1) Show that the following matrices are Skew Hermitian. 
 

(i)
2 2 3
2 4 6

3 6 0

i
A i          (ii)

4 1 2 2
1 5

2 2 5 3

i i i
A i i i

i i i  
(2) Show that the following matrices are Unitary matrices. 
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 (i)
1 11

1 13
i

A
i

      (ii)

1 11
1 12
i i

A
i i  

(3) If A is Hermitian matrix, then show that iA is Skew- Hermitian 
matrix. 
 
4.8 LET US SUM UP 
 
In this chapter we have learn 

 Cayley Hamilton theorem & it application like Higher power of 
matrix & Inverse of matrix. 

 Minimal .polynomial & derogatory & non-derogatory matrix. 
 Complex matrix. 
 Hermitian matrix.  i.e A A  
 Skew Hermitian matrix. i.e A A  
 Unitary matrix= .AA I  

 
 4.9 UNIT END EXERCISE 
 
1. Show that the given matrix A satisfies its characteristics equation. 

i) 
1 2 2
1 3 0

0 2 1
A  

ii) 
2 4 3
0 1 1
2 2 1

A  

iii) 
1 3 7
4 2 3
1 2 1

A  

 
2. Using Cayley Hermitian theorem find inverse of the matrix A. 
 

i) 
2 1 1
1 2 1

1 1 2
A  

ii) 
1 1 3
1 3 3
2 4 4

A  
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            =2 (π  / 2 )  =  π   
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DIFFERENTIAL  EQUATIONS 
 
UNIT STRUCTURE  
6.1  Objective 
6.2  Introduction 
6.3  Differential Equation 
6.4  Formation of differential equation  
6.5  Let Us Sum Up 
6.6  Unit End Exercise 
 

6.1 OBJECTIVE 
 
After going through this chapter you will able to  

i. Define differential equation 
ii. Order & degree of differential 

equation 
iii. Formulate the differential equation  

 
6.2 INTRODUCTION 
 
         We have already learned differential equation in XIIth . Hence we 
are going to discuss differential equation in brief. In this chapter we 
discuss only formulation of differential equation. 
 
6.3 DIFFERENTIAL EQUATION  
 
Definition:- 
 
An equation involving independent and dependent variables and the 
differential coefficients or differentials is called a differential equation. 

e.g. 1 dy =9
dx

 

  x=independent variable 
y= depedent variable  

 2 
2

2

d y 2 +y=0
dx

dy
dx

 

 3 
n

n

d y y=0
dx
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These are all examples of differential equations.  
The differential equation is said to be ordinary if it contains only one 
independent variable. All the examples of above are of ordinary 
differential equations. 
Order and Degree of a Differential Equations:-  
(i) Order:- 
The order of the differential equations is the order of the highest orderal 
derivatives present in the function or equation. 
If y = f (x) is a function, then  
dy
dx

 is the first order derivative, 

2

2

d y
dx

d dy
dx dx

 is the second order derivative. 

e.g 1)  
2

2

d y 2 0
dx

dy y
dx

 

Order = 2  

2) E = Ri + L  di
dt

 

Order = 1 
Degree:- 
The degree of differential equation is the degree of the highest ordered 
derivative in the equation when it is made free from radicals and fractions. 
e.g. 

1 
2

2
2

d y 0
dx

k y  

 order = 2, degree = 1 

2 
22

2

d y 2 0
dx

dy Y
dx

 

 Order =2, degree =1 

3 1 dyy x dydx
dx

 

 Order=1, degree=2 

4 
2

3
2

dy  
dx

dy
dx

 

 
1 12 3 2

2

d y dy
dx dx

 

Cubing both sides  
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2

2 2 x= adt dt c
t a

 

   2 1 x=t+ log
2

t aa c
a t a

 

   a x=t+ log
2

t a c
t a

 

      t=x-y  

   a x=x-y+ log
2

x y a c
x y a

 

   a   y= log
2

x y a c
x y a

 

This is the required general solution 

Example 7: Solve  cosdy x y
dx

 

Solution: We have cos (1)dy x y
dx

 

 Put  x y t  

Differentiating above with respect to x, we get 

  1+ dy dt
dx dx

 

  1dy dt
dx dx

 

Using equation (1) 

  1 cosdt t
dx

 

  1 cosdt t
dx

 

 1 
1 cos

dt dx
t

 

 
2

1 
2cos 2

dt dxt
 

This is invariable separable form,  
Integrating we get 

 
2

1 tan
2cos 2

dt dx cons tt  

 21 sec 22
t dt x c  
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Substitute  y v
x

 

    y=vx  

Differentiating above with respect to x, we get 

   dy 
dx

dvv x
dx

 

But the above equation can be written as 

  y cos sin cos 0
x

y x y y dy
x y x x dx

 

  1 v cosv- sin cos 0
v

dyv v v x
dx

 

By rearranging the terms, we have 

  1 sin cos 
x sin

v v vdx dv
v v

 

  1 sin cos 0
x sin

v v vdx dv
v v

 

This is in variable separable form 
Integrating we get, 

  1 sin cos tan
x sin

v v vdx dv cons t
v v

 

   logx+log vsinv c  

    log x vsinv logc  

    xv sinv=c  

  y  v=
x

 

 y y x sin
x x

c  

 y ysin 
x

c  

This is the required general solution 
 
Check Your Progress: 
Solve the following 

1) 
-y

x                 Ans : log cx=e
y

xdy ye
dx x

 

2) 1 1 0   Ans : x+y e
x x x

y y yx dye e c
y dx
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  4 2 2 3 4  5x +6x y -8xy 5dx y dy c  
5 3 2 5

2 4 3x x x y 5 6 8 5
5 3 2 5

y y c  

  5 3 2 2 3 5     x 2 4x y x y y c  
This is the required general solution  

Example 16: Solve  
3 2

4

4 cos
2 cos

dy x y y xy
dx x y x xy  

Solution: 
            The given equation is

 
  

3 3

4

4 cos
2 cos

dy x y y xy
dx x y x xy

 

  3 2 44 cos  2 cos  0...........(1)x y y xy dx x y xy dy  

Comparing with Mdx+Ndy=0; we have 
  3 24 cosM x y y xy  

  42 cosN x y x xy  

  3 24 cosM x y y xy
y y

 

  3 2  8 cos sinM x y xy xy xy
y

 

4N 2 cosx y y xy
x x

 

3 8 cos sinN x y xy xy xy
x

 

M N
y x

 

Hence differential equation (1) is exact 
Its solution is given by 
        y constant  free from xMin treat dx N terms dy c  

   3 24 cos  dx ody cx y y xy  
2 3     4 cos  xy cy x dx y  

4
2 sin      4y

4
x xyy c

y
 

4 2   x siny xy c  
This is the required general solution 
Example 17: Solve  2 sin 0yx e dy y x x dx

. 
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7.5 LET US SUM UP  
 
In this chapter we have learn 

 solution of D.E:- general solution, particular solution 
 variable separable form:- dx 
f x dx f y dy c  
 Equations reducible to variable separable form. 

 Homogeneous differential equation i.e ( )
( )

dy f xy
dx g xy

 

With substituting Y=Yx. 
 
 
 

7.6 UNIT END EXERCISE 
 
Solve the following differential equation. 

i. dy sinx+ xcosx=
dx Y(1+2logu)

 

ii. 2 2 3dy x x e y
dx

 

iii. 22x Cosy dx -(1+x )siny dy =0  

iv. 2( 1) 1 ydyx e
dx

 

v. dy ax by c
dx

 

vi. dy = sin(x+ y)+cos(x+ y)
dx

 

vii. 
y

xdy y= e + xdx
 

viii. 2dy = (4x+ y+1)
dx

 

ix. dy y y= +sinx xdx
 

x. 2dy = (x+ y+1)
dx

 

xi. 1dy y yCosx xdx
 

xii. 3 3 2( ) dyx y = x y
dx

 

xiii. 
2

2

2 0y y4 - dx+ dy =
x x
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The first order and first degree linear - 
Differential equation is of the type 

   y
d x
d py Q  

Where y is dependent variable and x is independent variable. and p& Q 
are functions of x only. (may be constant )  

equation.  
 
Working Rule: 
 
1) Consider linear differential equation.  

 y
d x
d py Q  

Where P and  Q are function of x or constants only  
Its integrating factor is given by 

  
pdx

. .  eI F  
Its solution is given by 
   I.F. . .y Q I F dx c  
Where c is arbitrary constant. 
2) For linear differential equation 

1 1 
dx p x Q
dy

 

Where p1 and  Q1   are functions of y or constants only   
Its integrating factor is given by 

  1p I.F.  e dy  
Its solution is given by 
   ( ) dy cx IF Q IF  
Where c is arbitrary constant. 
Solved Examples:- 

Example 4: Solve 2dy1  1
dx

xx y e x  

Solution: The given equation is 
2dy1  1

dx
xx y e x  

Dividing throughout by   1x  we have 

  dy 1  x 1 .........(1)
dx 1

xy e
x

 

This is of the type 

  dy 
dx

py Q  

Hence equation (1) is linear differential equation.  
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ii) 3 2cos sin 2dy x y x y
dx

 

3 2int     sin2y x cosdyH x y
dx

 
2 through out by cos y  

2xIF e  
22

12tan 1 xy x c e  
8.6 LET US SUM UP 
In this chapter we have learned 

 Integrating factor for non-exact equation. 
 Using integrating factor find the solution of non-exact equation. 
 Using integrating factor find the solution of linear differential 

equation. 
  

 
8.7 UNIT END EXERCISE 
Solve the following D.E: 

i. 2 2 3

4 1
( 1) ( 1)

dy x y
dx x x

 

ii. 2 5dy x y x
dx

 

iii. 2
(1 2 ) 1dy x y

dx x
 

iv. 2 -1(1+ y )dx=(tan y - x)dy  
v. 2 2(x + y +1)dx - 2xy dy=0  

vi. 2(4xy+3y - x)dx+x(x+2y)dy=0  
vii. 2 22(x + y )dx -(x +xy )dy =0  

viii. y(1+xy)dx+(1- xy ) dy=0  
ix. 2 32(2y +4x y)dx+(4xy+3x  )dy=0  

x. dy +(cotx)y = Cosx
dx

 

xi. dy + y secx = tanx
dx

 

xii. 2 2(1 ) dyx +2xy - 4x = 0
dx

 

xiii. 2 tan 1(1 ) dyx + y = e x
dx

 

xiv. 1
(1 )

dy y+ = x
dx x x

 

xv. Sec x dy =(y+Sin x)dx  
xvi. (y log x -1)y dx = x dy  
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xvii. 3 3dy + xy = x y
dx

 

xviii. 2
1

21
dy xy+ = xy
dx x

 

xix. 2dyy - Cosx = y (1- Sinx)Cosx
dx

 

xx. 2 2y dx+x(1- 3x y )dy =0  

***** 

 
 

APPLICATIONS OF DIFFERENTIAL 
EQUATIONS 
 
UNIT STRUCTURE  
9.1 Objective 
9.2 Introduction 
9.3 Geometrical 
9.4 Physical Application 
9.5  Simple Electric Circuits  
9.6   
9.7 Let Us Sum Up 
9.8 Unit End Exercise 
 
9.1 OBJECTIVE 
 
After going through this chapter you will able to 

 Use differential equation to find the equation of any curve. 
 s, 

 
 Use differential equation in electric circuits. 

 
9.2 INTRODUCTION 
 
 In previous chapter we have learn to solve differential equations. 
We differ type. Now here we are going use differential equation in 
different field its useful to geometrical, physical, and electronic circuits, 
civil engineering and so on we are going to discuss few application of 
differential equation. 
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     diE L Ri
dt

 

      diL Ri E
dt

 

       ( 1 )di R Ei
dt L L

 

Which is a linear equation in i . 

 P =     R EQ
L L

 

pdt I.F. = e  
R dt
L          = e  

R t
L    I.F. = e  

 The general solution is given by  
     .(  ) = Q .(  )  + constanti IF IF dt  

    
R R
L Li. e e

t tE dt c
L

 

    
R
L         e

tE L c
L R

 

    
R R
L L. e e

t tEi c
R

 

    
-R
LE i =   c e  ( 2 )

R
t

 

 find c , we impose initial  conditionsTo  
i.e. at    t = o , i = o  

E O =   C
R

 

E C =  
R

 

  (2) becomesEquation  
   t
LE E    i =    e
R

R R
 

   t
LE i =  1 e  ( 3 )
R

R
 

This is the expression for i at any time t. 

 Now   as t increases decreases   
   t
Le
R

  increases and its maximum 

value is E
R

 

Step ( 2 ) 
 Let the current in the circuit be half its theoretical maximum after a 
time T seconds then. 
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ORDINARY DIFFERENTIAL EQUATIONS 

 

Higher order differential equations with constant coefficients – Method of variation of 

parameters – Cauchy’s and Legendre’s linear equations – Simultaneous first order 

linear equations with constant coefficients. 

 

 

The study of a differential equation in applied mathematics consists of three phases. 

 

(i) Formation of differential equation from the given physical situation, called 

modeling. 

(ii) Solutions of this differential equation, evaluating the arbitrary constants 

from the given conditions, and 

(iii) Physical interpretation of the solution. 

 

 

HIGHER ORDER LINEAR DIFFERENTIAL EQUATIONS WITH 

CONSTANT COEFFICIENTS. 

 

General form of a linear differential equation of the nth order with constant 

coefficients is 

 

XyK
dx

yd
K

dx

yd
K

dx

yd
nn

n

n

n

n

n

=++++ −

−

−

−

..............
2

2

21

1

1              ………….. (1) 

Where K
nKK ...............,.........21 ,  are constants. 

 

The symbol D stands for the operation of differential 

(i.e.,) Dy = ,
dx

dy
 similarly D ...,,

3

3
3

2

2
2 etc

dx

yd
yD

dx

d
y

y

==  

The equation (1) above can be written in the symbolic form 

 

(D XyKDK n

nn =+++ − )..........1

1  i.e., f(D)y = X 

Where f (D) = D n

nn KDK +++ − ...........1

1  

 

Note  

1. ∫= XdxX
D

1
 

2. dxXeeX
aD

axax

∫
−=

−
1

 

3. dxXeeX
aD

axax

∫
−=

+
1

 

 

(i) The general form of the differential equation of second order is 
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 6 

 

9. Find the particular integral of (D xxy sin2sin)12 =+  

Solution: Given (D xxy sin2sin)12 =+  

                                          =- ( )xx cos3cos
2

1 −  

    = - xx cos
2

1
3cos

2

1 +  

        P.I 1  = 




−
+

x
D

3cos
2

1

1

1
2

 

               = x3cos
19

1

2

1

+−
−  

               = x3cos
16

1
 

 

   P.I 2  = 






+
x

D
cos

2

1

1

1
2

 

           = xcos
11

1

2

1

+−
 

           = x
D

x cos
2

1

2

1
 

           = ∫ xdx
x

cos
4

 

           = x
x
sin

4
 

∴P.I = x3cos
16

1
 + x

x
sin

4
 

Problems based on R.H.S = e axeorax axax cos)(cos ++  

 

10. Solve (D xeyD x 2cos)44 22 +=+−  

Solution: Given (D xeyD x 2cos)44 22 +=+−  

                The Auxiliary equation is m 0442 =+− m  

                                                           (m – 2 ) 2  = 0 

                      m = 2 ,2 

                C.F = (Ax +B)e x2  

P.I 1  = 
xe

DD

2

2 44

1

+−
 

        = xe2

484

1

+−
 

        = xe2

0

1
 

        = x xe
D

2

42

1

−
 

        = x xe2

0

1
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                          = ( ) ( )( )x
DDD

x cos
12

1

1

2
2 ++









+
−  

                          = ( ) ( )x
DD

x cos
121

1

1

2

++−






+
−  

                          = 
2

sin

1

2 x

D
x 






+
−  

                          = 
2

sin xx
 

                          = 
1

sin

2

sin

+
−
D

xxx
 

                         = 
( )

1

sin1

2

sin
2 −

−−
D

xDxx
 

                         = 
2

sincos

2

sin xxxx −+  

 

             The solution is y = 
xeBxA −+ )( +

2

sincos

2

sin xxxx −+  

 

17. Solve ( ) xyD 22 sin1 =+  

Solution: A.E : m 012 =+  

                                  m  = i±  

                  C.F =A cosx +B sinx 

                  P.I = x
D

2

2
sin
1

1

+
 

                        = 






 −
+ 2

2cos1

1

1
2

x

D
 

                        = 








+
−

+
x

D
e

D

x 2cos
1

1

1

1

2

1
2

0

2
 

                        = 






 + x2cos

3

1
1

2

1
 

                        = x2cos
6

1

2

1 +  

 =∴ y  A cosx +B sinx + x2cos
6

1

2

1 +  

 

18. Solve ( ) xexxxy
dx

yd ++=− 1sin
2

2

 

Solution: A.E : m 012 =−  

                                 m = 1±  

                       C.F = A xx Bee +−  

                P.I ( ) )(
)(

1

)(

)('

)(

1
1 V

DfDf

Df
xxV

Df








−==  
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                             = ∫− dx
xx

2

2sec2sin
 

                              = dx
x

x
2cos

1
2sin

2

1
∫−  

                              = ∫
−

dx
x

x

2cos

2sin2

4

1
 

                               = )2log(cos
4

1
x  

                         Q =  ∫ −
dx

ffff

Xf

2

'

1

'

21

1  

                             = ∫ dx
xx

2

2sec2cos
 

                             = dx
x

x
2cos

1
2cos

2

1
∫  

                             = ∫ dx2

1
 

                              = x
2

1
 

                     P.I  = Pf 21 Qf+  

                            =    )2log(cos
4

1
x (cos2x) + x

2

1
sin2x     

 

2. Solve by the method of variation of parameters xxy
dx

yd
sin

2

2

=+  

     Solution: The A.E is m 012 =+  

                                                m = i±  

                             C.F = C xCx sincos 21 +  

                      Here xf cos1 =                 xf sin2 =  

                               xf sin'

1 −=           xf cos'

2 =     

                                1sincos 22

2

'

1

'

21 =+=− xxffff  

                    

                        P = ∫ −
− dx

ffff

Xf

2

'

1

1

21

2  

                           = dx
xxx

∫−
1

)sin(sin
 

                           = ∫− xdxx 2sin  

                           = 
( )

∫
−− dx

x
x

2

2cos1
 

                           = ( )∫ −− dxxxx 2cos
2

1
 

                            = ∫∫ +− xdxxxdx 2cos
2

1

2

1
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6. Solve ( ) axyaD tan22 =+ by the method of variation of parameters. 

Solution: Given    ( ) axyaD tan22 =+  

                The A.E is 022 =+ am  

                                             aim ±=  

                C.F = axcaxc sincos 21 +  

                 axfaxf sin,cos 21 ==  

                  axafxaf cos,sin '

2

'

1 =−=  

                   )sin(sincoscos'

12

'

21 axaaxaxaxaffff −−=−  

                                       = axaaxa 22 sincos +  

                                       = )sin(cos 22 axaxa +   

                                       = a 

             P.I = 21 QfPf +  

                 

                  P= ∫ −
− dx

ffff

Xf

2

'

1

1

21

2  

                    = dx
a

axax
∫− tansin

 

                    = ∫− dx
ax

ax

a cos

sin1 2

 

                     = ∫
−−

dx
ax

ax

a cos

cos11 2

 

                     = ( )∫ −−
dxaxax

a
cossec

1
 

                     = ( ) 




 −+−
a

ax
axax

aa

sin
tanseclog

11
 

                     = ( )[ ]axaxax
a

sintanseclog
1
2

−+−
 

                     = ( )[ ]axaxax
a

tanseclogsin
1
2

+−  

                    

                 Q = ∫ −
dx

ffff

Xf

2

'

1

'

21

1  

         = ∫ dx
a

axax tancos
 

         = ∫ axdx
a

sin
1

 

         = ax
a

cos
1
2

−  

21. QfPfIP +=∴  

          = ( )[ ] [ ]axax
a

axaxaxax
a

cossin
1

tanseclogsincos
1

22
−+−  
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                                                    ( ) )3.....(..........sin212 tyD −=−  

                                                     1,012 ±==− mm  

                                                   C.F = Ae
tt Be−+  

                      P.I = t
t

D

t
sin

11

sin
)2(

1

sin
2

2
=

−−
−=

−
−  

                       y =   Ae
tt Be−+ + sint 

                     (2) : x = cost –D(y) 

                             x = cost - ( )tBeAe
dt

d tt sin++ −
 

                             x = tBeAet tt coscos −+− −  

                             x = 
tt BeAe −+−  

Now using the conditions given, we can find A and B 

                           BAxt +−=⇒== 11,0  

                           BAyt +=⇒== 00,0  

                            B = 
2

1
, A = 

2

1−  

Solution is  

                 x = tee tt cosh
2

1

2

1 =+ −
 

 

                y = tttee tt sinhsinsin
2

1

2

1 −=++− −  

 

3. Solve tx
dt

dy
ty

dt

dx
cos2,sin2 =−−=+  

    Solution: Dx + 2y = -sin t  ……………..(1) 

              - 2x +Dy = cos t  ……………...(2) 

(1) )(cossin24)2(2 2 tDtyDyD +−=+⇒×+×  

                          ( ) tD sin342 −=+⇒  

                                2,042 imm ±==+  

                                 C.F = tBtA 2sin2cos +  

                                  P.I = t
t

D

t
sin

41

sin3

4

sin3
2

−=
+−

−=
+

−  

                                   y = tBtA 2sin2cos + - sin t  

      (2) : x = [ ]tDy cos
2

1 −  

                    x = ( ) 




 −−+ tttBtA
dt

d
cossin2sin2cos

2

1
 

                    x = A cos2t +Bsin2t – cost 

Solution is :   

 

                     x = A cos2t +Bsin2t – cost 

                     y = tBtA 2sin2cos + - sin t    
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