Ordinary differential Equatior




Exact Differential Equation

A differential equation is said to be exact differential equation,
if it is obtained from its general solution directly by

differentiation without any subsequent multiplication or
elimination.
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In other words,

A differential equation is of the type Mdx + Ndy = 0, where M
and N are functions of x and vy, is said to be Exact differential
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For Examples:-

1.ydx +xdy =0 } Exact dfferan bial Squt
2. sin xcos ydy + cos xsin ydx =0

3.olx+-adtj =0 \) Mdy + Molx =0
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Solution of an Exact Differential Equation

If the equation |Mdx + Ndy = 0 |is exact, then its solution is
given by
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Note:-

Before to find the solution, firstly we have to check the

. OM ON
condition of exactness. |e— -

mm@mﬁﬁwﬁ mﬁ%ﬁﬁﬁmﬁmaﬂ@rﬁraﬂm
amﬁa’nﬂlm-—ﬁ"’” =

>



Example
Solve the differential Equation
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(x* = 2xy% + yY)dx — 2x*y — 4xy3 + sin y)dy =0
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Differential Equation of First order but not of First
degree

If — be denoted by p, then the most general form of a differential equation

of f‘rst order with n'" degree is given by A p™ + A, p" '+ A,p" % +
A,_1p+ A, =0, where A,,A,,A,, ...., A, are functions of x and y.
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Working Rule

1. Put Z—i = p in the given differential equation.
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2. Make R.H.S zero and factorize L.H.S into linear factors of ».
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3. Equate each linear factor to zero and find their solutions taking constant ¢ same
in all solutions.
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4. Multiply all the solutions obtained in the above step and equate to zero for
obtaining general solution of the given differential equation.
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Questions Practice



Q. The value of a, for which differential equation (1 + x?y3 +
ax?y?)dx + (2 + x°y* + x3y)dy = 0 is exact?
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Q. Solution of the differential equation 2—xd;»c + (y Z_sz) dy =

y3 y*
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Q. Solution of the differential equation % +
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x hx+by+f
(a) ax? + 2hxy + by? + 2gx + 2fy +c =0
(b) ax* + 2hxy + by* =0
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) None of these




