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Differential Equation - LSE (Management Mathematics)

Q.) Solve the differential equation

d’ d
Z+2—y—3y=)c2 —e"
dx dx

Solution:

Concept used:

Steps to find the solution of a non homogeneous differential equation, which is
of order two and degree one:

2
ng +b%+cy=f(x)
1.)  Toevaluate y. (Complementary Function)
2.)  Toevaluate the y,; (Particular solution for particular f(x))
3.)  The complete solutions is

a

Y=Ycr T Yps
d’y ., dy )
F+2d——3y:)€ —e
X by
d’y  ,dy
I + Zd— —3y=0 Corresponding Homogeneous Equation
X X

= D’ +2D-3=0 Corresponding Auxiliary Equation
=(D+3)(D-1)=0
= Roots D=-3,1

Solution to the corresponding homogeneous equation is
v, = Ae™ + Be”

For f(x)=x*—-e*
y, =Cx’ + Dx’ + Ex+F + Ge"

Since 'y, =Ae”" + Be* contains e"
Therefore,
y=Ae ™ +Bxe' +Cx’ + Dx* + Ex+ F

To evaluate B,C,D,E & F
differentiate y w.rt. x
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Y _ —3Ae™ + Bxe* + Be* +3Cx> +2Dx+E

dx
dzy —3x X X
I =9Ae "+ Bxe' +2Be* +6Cx+2D
X
2
Therefore, d y+2ﬂ—3y:xz—e)C

dx? dx

= (9Ae‘3" +Bxe* +2Be* +6C x + 2D)+2(— 3Ae™ + Bxe* + Be* +3Cx* +2Dx + E)
—3(Ae’3’C + Bxe* + Cx* + Dx? +Ex+F)=x2 —e"
= 4Be* —3Cx* +(6C —3D)x*> +(4D—3E+6C)x+ (2D +2E —3F)=x* —¢"

Giving
4B=-1 = B= 1
4

-3C=0 =C=0

6C -3D =1 :>D:—%

4D -3E+6C=0 :E:(fjbz—f
3 9

2D+2E-3F =0 =F=1(2D+2E)=—2(L+2]=_12
3 313 . 9) 27

Therefore complete solution is
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