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Izmir Institute of Technology
Math 255 Differential Equations, Summer 2023
Midterm Examination I

Name: S‘MM

Student ID:
Department:

Duration: 105 Minutes

This exam contains 6 pages (check), including this page. Organize your work in the space provided.
If necessary, you will be provided one empty sheet.

e You may not use books, notes or any calculator.

A correct answer presented without any calculation will receive no credit.

A correct answer without any explanations will not recieve full credit. You are expected to
clarify /explain your work as much as you can.

An incorrect answer including partially correct calculations/explanations will receive partial
credit.

e You are expected justify your claims unless you are using results from the lecture. Claims
without any clarification will not be scored.

Grade Table
Question: 1 2 3 4 Total

Points: 20 25 30 25 100

Score:

1. (20 points) If the Wronskian W (f, g) of f(t) and g(t) is 2t* cost, and if f(t) = 3, find g(t).
2

W%»a) = \ L é.) = Dttt

v
- (3'{7'1 — 4q = Koot

- G‘ - %dai{}“* \oi§+cr&v) inger



Math 255 Differential Equations Midterm I - Page 2 of 6 03.08.2023

§-34

_(LWM Jects ahia = e
—

~2n¢ -2
=+

2. Consider the logistic equation
Y
"=y (l—- —) , >0,
{y Y < K (1)
y(0) = yo,

where t is the independent variable that represents time, K > 0 is the carrying capacity and
1o is the amount of population at t = 0.

(a) (5 points) Classify the differential equation. According to your classification, explain
your solution strategy. Give details as much as you can.

Q. .15+ an‘u) Mﬂlim«y—) ﬂ_,rnoqu with n=.2.

O L =9~ =) (- — gyl
m. Zwa = Z-J 2 dd



Math 255 Differential Equations Midterm I - Page 3 of 6 03.08.2023

(b) (5 points) Is there any equilibrium solutions? Explain.
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(c) (15 points) Let yo > 0. Solve the initial value problem (1). Then show that all solutions
approach to the capacity as time tends to infinity, i.e., for all 5 > 0 show that

lim y(t) = K.
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3. Consider the initial value problem

T — cosy
siny (2)

(a) (5 points) Is it linear or nonlinear? Explain.
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(b) (10 points) By refering to the related existence-uniqueness theorem, what can you say
about existence and uniqueness of a solution? Explain.
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(c) (15 points) Solve the initial value problem (2).

Hint: You may need to re-express the main equation in a more convenient way.
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4. Consider the differential equation 5
y' —y —2y=0, t>0.
(a) (5 points) Classify the equation.
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(b) (8 points) Find the fundamental set of solutions of (3). Verify your answer.
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(c) (7 points) Solve the differential equation (3) together with the initial conditions y(0) = 2
and y'(0) = «, where « is a constant.
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(d) (5 points) For what value of «, does the solution decay to zero exponentially as ¢t — oo?
Explain and give details if necessary.
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