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LINEAR DIFFERENTIAL EQUATIONS OF FIRST ORDER :
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The most general form of a linear differential equations of first order is| — +Py=

Q Ywhere P& Q are
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functions of x .
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where P and re function of x alone or constants. Divide each term of (1) by y" . We get
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Substituting In {(2) , we get
g—[‘l—n]v-F=E}{1—n} [3)

(3) is a linear differential equation
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Solve the differential equation x —+v=x"v" .
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ORTHOGONAL TRAJECTORY 1 ,(99)

‘@yﬂlﬂ*ﬁ;\, which cuts every member of a given family of curves at right angle, is called an

cjr‘chclgnﬂal trajectory of the family. For example, each straight line ‘passing through the origin, i.e.
y = kx is an orthogonal trajectory of the family of the circles x2 + y2 = a2

Procedure for finding the orthogonal trajectory

M~ Let f(x, y, ¢) = 0 be the equation of the given family of curves, where c is an arbitrary

—
parameter.
v(—”%/‘ Differentiate _f= 0. w.rt. x and eliminate c I.e. form a differential equation.
(i) Substitute —d—fnr( —?llr'l the above differential equation. This will give the differential
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Find the orthogonal trajectories of the family of elipse '.r?+ 2yi—y=r.
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ﬁ Geometrical applications -
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Let Pix,, v} be any point on the amve v = f (x). then slope of the tangent at point P is | — |
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¥-intercept of the tangent = x, - v, | — | N
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v-intercept of the tangent = v, - x| Z_|
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Exact Differential Equation g
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For this the following results must be memaorized.
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