
HOMEWORK (MATH 319 - LECTURE 3 - SPRING 2015)

Introduction

• Homework will be collected every Monday in the class room. Graded HW will
be returned at your discussion section.
• Students are encouraged to collaborate on assignment problems in groups;

however, submitted assignments must be the work of the individual submitting the
assignment. Copying any portion of an assignment directly is academic fraud!
• Late assignments will not be graded.
• Print the cover page, fill out your name, student ID, and discussion section,

and affix it to the beginning of your assignment firmly with staple.

1. HW #1 (Due day: 2nd Feb ): Complete Problem Set

Problem 1. Solve the initial value problem

ty′ + 2y =
sin t

t
, y(−π

2
) = a, t < 0.

Problem 2. Solve the initial value problem

y′ − y = 1 + 3 sin t, y(0) = y0.

Find the value of y0 for which the solution y(t) remains finite as t→∞.

Problem 3. Solve the initial value problem

y′ = (1 + 3t2)/(3y2 − 6y), y(0) = 1,

and determine the interval in which the solution is valid. (Hint: To find the interval
of definition, look for points where the integral curve has a vertical tangent.)

Problem 4. Consider the initial value problem

y′ = ty(4− y)/(1 + t), y(0) = y0 > 0.

(a) Determine how the solution behaves as t→∞.
(b) If y0 = 2, find the time T at which the solution first reaches the value 3.99.
(c) Find the range of initial values for which the solution lies in the interval

3.99 < y < 4.01 by the time t = 2.

2. HW #2 (Due day: 9nd Feb ): Complete Problem Set

Problem 1. Solve the initial value problem and determine where the solution is
valid at least approximately

(2t− y) + (2y − t)y′ = 0, y(1) = 4.

Problem 2. Find the general solution of

y + (2t− 3yey)y′ = 0.
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Problem 3. Problem 17 in Section 2.3

Problem 4. Problem 18 in Section 2.3

3. HW #3 (Due day: 16nd Feb ): Complete Problem Set

Problem 1. (a) Verify that both y1(t) = 1− t and y2(t) = −t2/4 are solutions of
the IVP

y′ =
−t+

√
t2 + 4y

2
, y(2) = −1.

Where are these solutions valid?

(b) Explain why the existence of two solutions of the given problem does not
contradict the uniqueness part of Theorem 2.4.2.

(c) Show that y = ct+c2, where c is an arbitrary constant, satisfies the differential
equation in part (a) for t ≥ −2c. If c = −1, the initial condition is also satisfied,
and the solution y = y1(t) is obtained. Show that there is no choice of c that gives
the second solution y = y2(t).

Problem 2. At a given level of effort, it is reasonable to assume that the rate at
which fish are caught depends on the population y: the more fish there are, the
easier it is to catch them. Thus we assume that the rate at which fish are caught
is given by Ey, where E is a positive constant, with units of 1/time, that measures
the total effort made to harvest the given species of fish. To include this effect, the
logistic equation is replaced by

dy/dt = r(1− y/K)y − Ey.

This equation is known as the Schaefer model after the biologist M. B. Schaefer,
who applied it to fish populations.

(a) Show that if E < r, then there are two equilibrium points, y1 = 0 and
y2 = K(1− E/r) > 0.

(b) Show that y = y1 is unstable and y = y2 is asymptotically stable.

(c) A sustainable yield Y of the fishery is a rate at which fish can be caught
indefinitely. It is the product of the effort E and the asymptotically stable popula-
tion y2. Find Y as a function of the effort E; the graph of this function is known
as the yield-effort curve.

(d) Determine E so as to maximize Y and thereby find the maximum sustainable
yield Ym.

4. HW #4 (Due day: 23nd Feb ): Complete Problem Set

Problem 1. Solve the following initial value problems.

(a) 2y′′ − 3y′ + y = 0, y(0) = 2, y′(0) = 1
2 .

(b) 5y′′ + 2y′ + 7y = 0, y(0) = 2, y′(0) = 2.

(c) 9y′′ − 12y′ + 4y = 0, y(0) = 2, y′(0) = −2.
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Problem 2. Verify that the functions y1(t) = t and y2(t) = tet are solutions of
the given differential equation. Do they constitute a fundamental set of solutions?
Check it!

t2y′′ − t(t+ 2)y′ + (t+ 2)y = 0, t > 0.

5. Suggested problems (Not HW, Do not submit)

Problem 1. Solve

y′′ + 2y′ + 5y = 4e−t cos 2t, y(0) = 1, y′(0) = 0.

Problem 2. Verify that the given functions y1 and y2 satisfy the corresponding ho-
mogeneous equation; then find a particular solution of the given non-homogeneous
equation:

(a) t2y′′ − 2y = 3t2 − 1, t > 0; y1(t) = t2, y2(t) = t−1

(b) t2y′′ − 3ty′ + 4y = t2 ln t, t > 0; y1(t) = t2, y2(t) = t2 ln t.

6. HW #5 (Due day: 9th March ): Complete problem set

Problem 1. Problem 7, Section 5.1

Problem 2. Problem 25, Section 5.1

Problem 3. Problem 28, Section 5.1

7. HW #6 (Due day: 16th March ): Complete problem set

Problem 1. Problem 4, Section 5.2

8. Important notice for Mid 2 exam:

Currently the date of Mid 2 is April 6 which is just after the spring break. Almost
all students want to move it to April 8 Wednesday. If you do not want to change
the schedule please let me know or send me an email.

9. Important notice: Mid 2: April 6, in-class

We have some student(s) who want to keep the current schedule (April 6). Even
majority wants to change, we have to follow the syllabus in this case. So we shall
keep the schedule. Sorry for this.
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10. HW #7 (Due day: 23th March ): Complete problem set

Problem 1. Problem 31, Section 6.1

Problem 2. Problem 18, Section 6.1

Problem 3. Problem 25, Section 6.2

Problem 4.(Extra Problem: You do not have to submit this) Problem 25,
Section 6.3

11. Suggested Problems (Not HW, Do not submit)

Problem 1. Problem 5, Section 6.4

Problem 2. Problem 10, Section 6.4

Problem 3. Problem 5, Section 6.5

Problem 4. Problem 9, Section 6.5

12. HW #8 (Due day: 13th April ): Complete problem set

Problem 1. Find the solution of

x′ =

(
3 2
−2 −2

)
x, x(0) =

(
3
4

)
.

Problem 2. Problem 25 in Chapter 7.6

13. HW #9 (Due day: 20th April ): Complete problem set

Problem 1. Solve

x′ =

(
1 −4
4 −7

)
x, x(0) =

(
3
4

)
.

Problem 2. Problem 4 in Chapter 7.9
Problem 3. Problem 9 in Chapter 7.9

14. HW #10 (Due day: 27th April ): Complete problem set

Problem 1. Problem 4 in Chapter 9.1

Problem 2. Problem 14 in Chapter 9.1

Problem 3. Problem 20 in Chapter 9.3

Problem 4. Problem 30 in Chapter 9.3
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15. HW #11 (Due day: 4th May ): Complete problem set

Problem 1. Problem 3 in Chapter 9.6

Problem 2. Problem 9 in Chapter 9.6

Problem 3. Problem 10 in Chapter 9.6

Problem 4. Problem 11 in Chapter 9.6

16. Suggested Problems (Not HW, Do not submit): Complete
problem set

Problem 1. All problems in the previous two mid-term exams.

Problem 2. All HW problems. Also check the solutions in TA webpage.

Problem 3. Problem 32 and Problem 33 in Chapter 7.5

Problem 4. Problem 25 and Problem 26 in Chapter 7.6

Problem 5. Problem 16 in Chapter 7.8

Problem 6. Problem 13 in Chapter 7.9

17. Announcement for the Final

1. Final will be cumulative as announced in the outline and Chapter 7 and Chapter
9 would be 60% - 70% of the final exam.
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