Solutions for QUIZ I

June 9th 2003

1. Find general solutions of the following differential equations:
22y’ + 2zy = by
This is a Bernoulli Equation. Substitute:
u=y P 3y=u? =y = —1/3u"3
Now we have:
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This is linear now.
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Multiply both sides of the equation by p(z):
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(Hint: Regard y as the independent variable)
As it is suggested, consider y to be the variable and solve the equation for

x as a function of y:
1+ 27y = (1+ Q)d—m
Y= Y dy
dz 2y 1
dy T+ T 1ty
This is linear and we have:
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After multiplying the sides of the equation by p(y):

1 dz 2y _ 1
T+ydy ~ W+ " A+
= i( 1 T) = 1
dy "1 +y? (1+y?)?

- = / L
1+ ) G+
Substitute z = arctany = dz = -2 L 2
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Tro? and T = C0s"z .
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=57 + 1 sin2z4+C = 2 arctany + 1 sin(2 arctany) + C

But sin(2arctany) = %;

= a —larctan +¢+C
1+y2 2 YT a0+

1 1
>z = 5(1 + y?) arctany + Y + C(1+9?).

2. Write a differential equation of the form g—g = f(z,y) for function g such that
the tangent line to the graph of g at (x,y) passes through the point (—y, ).
Solve this equation!

If y = y(z) is a solution for the problem, the slope of the tangent line for
the graph of y(z) at (z,y) is ¥'(z). On the other hand, since this is a line
passing through (z,y) and (—y,z), its slope is % = ZJF;; Therefore, we

have:
) Y—x

This is a homogenous equation. Substitute u = y/x:
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= —In|z| + C = 1/2In(y?*/z* + 1) + arctan(y/z)
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