
Math 2177 Name:
Autumn 2018
Practice Midterm 3
11/19/18
Time Limit: 55 Minutes Recitation Time:

This exam contains 7 pages (including this cover page) and 5 problems. Write your name on the
top of this page.

YOU MAY NOT USE YOUR BOOKS, NOTES, OR ANY CALCULATOR ON THIS EXAM.
PLEASE TURN OFF AND PUT AWAY YOUR CELL PHONE.

You are required to show your work on each problem on this exam. Mysterious or unsupported
answers will not receive full credit. A correct answer, unsupported by calculations, explana-
tion, or algebraic work will receive no credit; an incorrect answer supported by substantially correct
calculations and explanations might still receive partial credit.

If you need more space, use the back of the pages or extra page at the end of the exam; clearly
indicate when you have done this. Do not rip off pages from the exam.

Do not write in the table to the right.

Problem Points Score

1 10

2 30

3 15

4 30

5 15

Total: 100



Math 2177 Practice Midterm 3 - Page 2 of 7 11/19/18

1. (10 points) For each given system determine if it describes a mass-spring system. If it does,
determine if the motion is damped or undamped, free or forced.

1. 5u′ + 3 = 0;

2. 5u′′ + 2u = 0;

3. 2u′′ + u′ − u = cos(t);

4. 2u′′ + 2u′ + u = sin(t);

5. 2u′′ + 2u′ + 4u = 0.
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2. (30 points) Consider the second order nonhomogeneous linear equation

y′′ − 2y′ + 5y = 5t2 + 6t− 12. (1)

(a) (10 points) Find yh(t), the solution of its corresponding homogeneous equation.

(b) (10 points) Find Y (t), a particular solution of the nonhomogeneous linear equation (1).

(c) (5 points) Find the general solution of the nonhomogenous linear equation (1).

(d) (5 points) What is the form of a particular solution Y (t) that you would use to solve the
following equation using the Method of Undetermined Coefficients? Do not attempt to
solve the coefficients.

y′′ − 2y′ + 5y = e−t(t2 + t) cos(2t)
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3. (15 points) Consider the differential equation

t2y′′ − ty′ + y = 0

on interval t > 0.

(a) (5 points) Show that y1(t) = t and y2(t) = t log(t) are solutions of the given equation.

(b) (5 points) Find the general solution of the given equation.

(c) (5 points) Is y(t) = t2 + t+ log(t) a solution of the given equation?
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4. (30 points) Consider the mass-spring system described by the differential equation

2u′′(t) + γu′(t) + 8u(t) = 2 sin(ωt).

(a) (5 points) What is the mass m?

(b) (5 points) Find the elongation L of the spring caused by the weight of mass. Assume the
gravitational constant is g = 10m/s2.

(c) (5 points) When γ = 0 and ω = 0, what is the system’s natural period, T0?

(d) (5 points) Find all values of γ such that the system is critically damped.

(e) (5 points) If γ = 4, is the system underdamped or overdamped?

(f) (5 points) Is there a resonance if γ = 0 and ω = 2?
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5. (15 points) Solve the following initial value problem

y′′ − 5y′ − 14y = 0, y(0) = 0, y′(0) = 18.
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