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FACULTY OF APPLIED SCIENCE
University of Toronto

MAT234: Differential Equations
Midterm Exam #2, March 28, 2018
Total: 70 points

First name (please write as legibly as possible within the boxes)

Last name

Student ID number

Toronto Email Address:

Signature:

There are 4 questions in total. Some questions have multiple parts.

DO NOT REMOVE any pages from the test booklet. If you happen to
need to use the last page clearly indicate on whatever question you’re
working on that it is continued on the extra page.

Do NOT begin until you are instructed to do so.

When you are told the test has ended you MUST stop writing at once.
Failure to do so is an academic offence.

Aids of any kind are Forbidden.
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Midterm # 2, Winter 2018 MAT234 - Differential Equations

Problem 1. (12 points). Find the general solution of given differential equation
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Problem 2. (23 points). A 2 kilogram mass is attached to a spring with stiffness ¥ = 50N/m. The
mass is displaced 0.25 meters to the left of the equilibrium point and given a velocity of 1 m/s in
a direction to the left of equilibrium. Neglecting damping, find the equation of motion of the mass
along with the amplitude, period and frequency. How long after release does the mass pass through
the equilibrium position? Hint: It will help to write your solution using the phase-amplitude form!
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MAT234 -

Differential Equations

Problem 3. (20 points). Consider the equation
v —2xy + 22y =0
where A € R is a free parameter.

(i) (10 points). Find the recurrence relation between a,2 and a,.

(i) (4 points). Find the general expression for the coefficients a,, in the cases where when n is
even and odd respectively. These will correspond to series solutions of the form yeye,(x) and

yodd(m)-

(iii) (1 point). Write down the two series Yepen(7) and yoqa(z).

(iv) (5 points). For which values of A, are the series solutions, yeyen(2) and yoqq(x) of the above
differential equation simple polynomials? (A simple polynomial of degree m is P,(z) =

ag + a1z + -+ + apz™). Jubtify yOur answer.
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Problem 4. (15 points). Let the function f(z) be defined by

L zelo1)
f(m)_{o, z€(1,2)

(i) (10 points). Find the Fourier Cosine Series of f.

(ii) (5 points). Sketch the graph of the function to which the Fourier Cosine Series converges over
three full periods.
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