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2. Ordinary Differential Equations of First Order

There are several methods to find the solution of the ordinary differential equation

of the first order some of these methods:

a) Separable differential equations

b) Homogenous differential equations
c) Exact differential equations

d) Non-Exact differential equations

e) Linear Equations

2.1 Separable First Order Differential Equation
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Example (1): Solve the following differential equations:
1)y =5y

dy x+1
dx  y*+1
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Solve:

d
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In(y) =5x +c¢ ookl e2als
y = g5x+c . (k = e°)
y =k e>  (general solution)

dy x+1

dx y*+1

(y*+1Ddy=(x+1)dx

f(y4+1)dy=j(x+1)dx+c

y® x?
= +y= - + x + ¢ (general solution)

Example (2): Find a particular solution for e*dx — ydy = 0, if y(0) =1?
Solve:

e*dx = ydy

fexdx=fydy+c

+c -

y? =2e* - 2c (general solution)
Apply initial condition: y(0) = 1
12=2e°-2c - c¢=1/2

~y?=2e*—1 (particular solution)
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Example (3): Solve the differential equation dx + xy dy = y?> dx + y dy and

then find a particular solution when the curve passes through the point

)?

dx —y?dx =ydy —xydy
(1—y?)dx=(1—-x)ydy - re— arrangement:
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Problems:
H.W: Find a general solution for:

1)y =3x*(1+y)
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Answer:y = k e* — 1

2)(y?—1Ddx=xydy, ifx=2y=0
Answer: x% + 4y% = 4
Dy +x2-y)dy = (x-y? + x)dx

Answer: y2 +1 =k (1 + x?)
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