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FACULTY OF ARTS & SCIENCES
University of Toronto

MAT234: Differential Equations
Midterm Exam #1, February 14, 2018

Duration: 50 minutes
Total: 65 points
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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.

Electronic Aids of any kind are Forbidden.
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Midterm # 1, Winter 2017 MAT234 - Differential Equations

Problem 1 (25 points total). This question has 3 parts, the first of which is independent of the
others. Consider the following ODE

M(z,y)dz + N (z,y)dy = 0. (1)

(i) (5 points). If = £ 0 and #M (z,y) + yN(z,y) = 0, then find the general solution to the above
ODE (1). {Hint: Your answer should not depend on the functions M or N.j
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(ii) (10 points). Let M(z,y) = y and N{z,y) = 2z — ye¥. Is the ODE (1) exact? If it is not
exact, find an integrating factor, p, which will make it exact. (Hint: your solution to parts
(it) and (#i) shouldn’t depend on your answer to part (1))
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Midterm 4 1, Winter 2017 MAT234 - Differential Equations

(iii) (10 points). Find the general solution of the ODE in part (ii).
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Mudterm # 1, Winter 2017 MAT?234 - Differential Equations

Problem 2 (20 points). The rate of melting for a snowball is such that its diameter, d(t), varies
proportionally to its surface area A(f).

(i} (18 points). If the snowball was initially 4 cm in diameter and after 4 minutes its diameter is
2 cin, determine when its diameter will be 1 cm.

(ii) (2 points). Mathematically speaking, when will the snowball disappear? [Hint: from geometry
we know A{t) = wd{t)?).
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Mudterm # 1, Winter 2017 MAT234 - Differential Equations

Problem 3. (20 points). Consider the following system

z'(t) = —2z(8) + y(t) + 1
Y (t) = ~Bx(t) + 4y(t) + 2

(i) (4 points). Find any critical points of the above autonomous system.

[g "’?}WWJ [j

e P R o
><o@é5 Setloes Z{I’ﬁ S km&f * ﬁw”’éz

-

- -~ _ ”mgij"i[f]: B —1][(7
. ij“”“z’wg,ggj 2 2 [ 5-a(f2]

7oy
< ., =

(ii) (2 points). Transform the inhomogeneous system to a homogeneous systemn.
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Midterm # 1, Winter 2017 MAT?234 - Differential Equations

(iii) (6 points). Find the general solution of the homogeneous system in part {ii).
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MAT234 - Differential Equations

{iv) (2 points). Find the general solution of the original inhomogeneous system.
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(v) (4 points). Draw the phase portrait of the homogeneous system in part (ii).
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{(vi) (2 points). Classify the equilibrium solution for the homogeneous system from part (i) (i.e.
give its type as well as its stability).
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