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Example (6): Find the general and Special solution for the differential equation
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Example (7): What value of ¢ makes y = e* a solution to the differential
equation y + 5y + 6y = 0

Solve:

¥ = ce™ - )‘, = c2et*

y+57+6y=0 - c%e*+5ce* + 6e* =0
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e*(c2+5¢c+6)=0

e“* isimpossible 0

2 (?+5¢+6)=0 - (c+3)(c+2)=0
C=-3 orc=-2

1. 6 Formation of the differential equation from the general solution
To form the differential equation, the dependent variable is differentiated with
respect to the independent variable a number of times equal to the number of
constants in the general solution.
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Example (1): Find the differential equation whose solution is general
y = Ae* —x where Ais an arbitrary constant.

Solve:

y = Ae* —x

y =Ae*—-1 - Ae*=y+1
A=e*({y+1)

Sub A in the general solutiony = Ae* —x
y = e*e™*(y+1) —x
y—y—1+x=0

Example (2): Find the differential equation whose solution is general
y = Ax?+ A? where A is an arbitrary constant.

Solve:

y = Ax?+ A2 -y = 2AX
y

A=—
2x

Sub A in the general solutiony = A x? + A2
— i 2 i 2
y =G x+ G
1

- () =0
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Example (3): Find the differential equation whose solution is general y =
Ax + Bx*where A & B are an arbitrary constants.

Solve:
y = Ax + Bx*
y=A+ 4Bx®>  ...(1)
y = 12B x? . (2)
y
B =
12 x2

Sub B in above Eq(1):

y
j=A + 4 3
y=AT e ,
7 y,x 4 ylx
—A+Z A=g—2=
y - > A=y-3

Sub A & B in the general solutiony = Ax + Bx*
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y—y’x+Z3'1x2=0

Example (4): Find the differential equation whose solution is general
y = Ae**t8 where A & B are an arbitrary constant.

Solve:

y — A€x+B

y = AeXtB (1)
y=Ae*E  ..(2)

y=y - y-y=0
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Example (5): Find the differential equation whose solution is general
y = Ax?+ Bx+ 1 where A & B are an arbitrary constant.

Solve:

y = Ax?+Bx+1

y = 2Ax+B  ....(D
y = 2A (2)
A=>

Sub A in above Eq(1):

Sub A & B in the general solution 'y = Ax?+Bx+1
1, ,
y = E)'Ixz +(y—yx)x+1
1 7 7 7
y = nyz +yx — yx* +1
y — }'Ix+%f/x2 —1=0
Example (6): Find the differential equation whose solution is general
y = e?*(c; + c,x) where ¢; & ¢, are an arbitrary constant.

Solve:
y = e?*(¢c; + %) .....(1)

y =e?*c, +2(c; + cx)e?*  ...(2)

y =e?*c, +2y  ...(2)

y =2e%c, +2y  ....(3)

Multi. Eq(2) by (-2):

=2y = —2e*c, —4y ...(2)

v =2e¥c, +2y wn(3)  pealy

y — 2§ =2y — 4y
y—2y—2y+4y =0 > Y —49+4y=0
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Example (7): Find the differential equation whose solution is general
y = e?*(cycos(X) + c,sin(x)) where ¢; & ¢, are an arbitrary constant.
Solve:

y = e?*(cyco8(X) + ¢psin(x)) ... (1)

y = e?*(—c;sin(X) + c,c0s(x)) + 2(cqcos(X) + ¢,sin(x))e?*

y = e?*(—¢ysin(x) + ccos(x)) + 2y ... (2)

y = e?*(—c; cos(x) — c,sin(x)) + 2(—c;sin(x) + ccos(x))e?* + 2y ....(3)
g =-y+20-2»+2y ...(3)

y =—y+2y—4y+2y

y+5y—4y =0

Because y — 2y = 2e?*(—¢;sin(x) + ¢c,c08(x)) ... (2)

Example (8): Find the differential equation whose solution is general
y2 = 4Axwhere A is an arbitrary constant.

Solve:
y = V4Ax
y =2 x/K(x)% (D)

y=2 %\/K(x)_%
1

()2
VA =y (@)

Sub. VA in Eq.(1)

VA - (2)

)’/:

11
y=2y(®)2z(x)2 -y=2yx
y—2yx =0

H.W(1): Find the differential equation whose solution is general y = Asinx +
Bcosx where A & B are an arbitrary constant.
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H.W(2): Find the differential equation whose solution is general y = ¢;e?* + c,e3*
where c; & c, are an arbitrary constant.

H.W(3): Prove that y = 2e* is a general solution for the differential equation

(x—1Dy+xy—y=0.
H.W(4): Prove that y = x Inx — x is a general solution for the differential equation
xy=x+y , x>0.



