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MATH 204: Differential Equations

Midterm 1 - Fall 2014

Duration : 110 minutes
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e Put your name, student ID and signature in the space provided above.
e No calculators or any other electronic devices are allowed.
e This is a closed-book and closed-notes exam.

e Show all of your work; full credit will not be given for unsupported
answers.

e Write your solutions clearly; no credit will be given for unreadable solu-
tions.

e Mark your section below.
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Question 1. (15 points) Find the general solution of the following differential
equation on the indicated interval.
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Question 2. (20 points) This question concerns the following differential equa-

tion. M (": 3) N (x, 3\ dy
{z +sin(y)} + {xcos(y) — 2y} i 0

Show that this equation is exact and find its solution.
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Question 3. Suppose that p(t) is such that the Wronskian of any two solu-
tions of the equation

d?y 1
W-l— ()——?y 0, t>0 (1)

is also a solution. Furthermore, suppose that p(1) = 0.

(a) (10 points) Find p(t).
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Question 4.

(a) (5 points) Write down the general solution of the following differential

equation.

d*y dy
25— — 10— =10
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for arbitrary c¢,c,eRe.
(b) (10 points) Write down an initial value problem of the form

d*y  dy
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yt) =1 as t— co.

In particular, you need to specify the values of the constants a, b, ¢ € R.
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Question 5.

(a) (15 points) The function y(¢) = * is a solution of the homogencous
equation
2
o7y dy
dt? dt v
Find another solution ya(t) such that y, (¢), yu(f) form a tundamental set
of solutions for this homogeneous equation.
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(b) (20 points) Find the general solution (the set of all solutions) of the
following differential equation.
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