
MATH2F05 FIRST MIDTERM OCTOBER 23, 2003
Find all solutions to:
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Hint: Find the integrating factor first.
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Bernoulli, a = −1, 1− a = 2, u = y2
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Hmogenoues:

du

u
= −dx

x

u =
c

x
c0

x
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c = x2 + x+ C

u = x+ 1 +
C

x
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3. y = xy0 +
1

1 + y0
(3 out of 4 marks given for the singular solution).

y = Cx+
1

1 + C

(regular family of solutions).

x = −g0(p) = 1

(1 + p)2

p = ± 1√
x
− 1

y = ±√x− x±√x = ±2√x− x

(singular solution).

4. (x− 1)y00 − xy0 + y = 0 Hint: y = x is a solution.

yt = c · x
y0t = c0 · x+ c

y00t = c00 · x+ 2c

Substitute:

(x− 1)(c00x+ 2c0)− x2c0 = x(x− 1)c00 − (x2 − 2x+ 2)c0 = 0
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Introduce z = c0
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ex
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y2 =
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x
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y = C1x+ C2e
x

5. 4y00 − 12y0 + 9y = 0 subject to y(0) = 2 and y0(0) = −3.
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