Soluhans o HMath 2o\
Midkerem  Exovn 1 (Foll 2016)

Problem 1 (15 points) Find the general solution of the following Bernoulli equation.
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Problem 2a (5 points) Find a real number « so that the following differential equation
is exact.
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Problem 2b (15 points) Find the implicit solution of the above equation for the value
of & you find in Problem 2a.

oy _NF _ot
H_'T;c g N—"-H
u Zx
N/ 2y ¥ e \ ?))rl '
- = $Cr
\:_-_QMM—S(‘M + 3 x) du 58 + = 2R
2x *
=3 e 4 LX)
/ X , ’r _
O3F _ x4+ 9 N = xe 1 = g=0
2

- axy Y Ry P VS 5 coawmstat .
e +73x =¢C




Problem 3 (20 points) Let 3, and y, be solutions of a second order homogeneous linear
differential equation, y” + p(x)y’ + ¢(2)y = 0, in R. Suppose that

y1(z) + 32(z) = 77, Wlyi(z), yao(z)] = €,
where Wy, yo] is the Wronskian of y; and ys.

a) (5 points) Find p(x).
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c) (10 points) Find the general form of y; and ys.
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c) (10 points) Find the general form of y,(t) and y(t P==\, — T S
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Problem 4 (15 points) Given that y;(¢) = t3 is a solution of the equation:

ty" — 4ty + 6y = 0,

find the general solution of this equation.
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Problem 5 (10 points) Let p,q : R — R be continuous functions, ¢, be a solution of
¥ +p(@)y +q(r)y = e* in R, and ¢, be a solution of y + p(x)y’ + q(z)y = sin(3z) in R.
Obtain a solution of

Y +p(x)y + qlz)y = 2" — sin{3z)
in terms of ¢; and ¢s. Justify your response.
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Problem 6 (20 points) Solve the following initial-value problem.
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'y = 5 =y/(3) = 0.
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Problem 6 (20 points) Solve the following initial-value problem.
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