
Midterm Exam 1: 12 Multiple Choice Questions, 60 minutes

You have an average of 5 minutes per question, but realistically 6 questions should take 1 – 3 minutes 
each, 3 questions should take about 5 minutes each, and the remaining 3 will take up most of the 
remaining time, so you should be concerned with time management and expect that the exam might 
take the whole time.

My exam-taking strategy would be: 
First pass do the 6 easiest (give or take) quickly but not frantically.
Second pass do 3 more (give or take).
Last pass do the 3 most involved.

(Along the way you can also mark a few problems to check the answers of with any remaining time.)

Candidates for the most time-consuming Problems: How do you judge what to skip?  Here are some 
types that are usually worth skipping on a first or even second pass:

1. An IVP that requires Laplace Transform (if forcing function involves Delta, Heaviside, or 
piecewise), especially if there are non-zero initial conditions.
2. Non-constant coefficients when a series must be plugged in or a recurrence relation must be found or 
used to find the solution.
3. Problems where the answer choices involve complicated expressions.

My exam-studying strategy would be:
Take one practice exam without peeking at the answers.  Grade yourself, and then practice a few 
problems in the book and Supplementary problems similar to what you missed.  Then repeat this with 
the other practice exam.  Don't waste time reading the book!  That is the number one bad idea for 
studying.  As a last resort you can look up worked examples for problems that you are stuck on, but it is 
much better if you can force yourself to remember the steps for doing each problem.

The best studying strategy is to spend as much time as possible testing yourself, doing problems 
without looking at the solution until the end, and as little time as possible reading the book.  It is even 
better if you have practice exams (which you do) and it is even better you take them as though they are 
the real exam (timing yourself, no peeking, no music).  Also, the only way to practice time 
management is to treat practice exams as the real thing.

Here is a check-list of “problem types”.  No need to do all of these.  First assess what you need the 
most practice with (diagnose yourself with a past exam).  Maybe you can skip some topics completely.

Chapter 5:
1. Can you use the ratio test to find the radius of convergence of a series (p. 253: 1-8)?  What if it 

is not provided as a series but as an analytic expression (using distance to nearest singularity)? 
What about finding the best lower bound for the radius of convergence of a solution to a 
differential equation (p. 269: 5-8)?

2. Can you spot an Euler equation and use the simple (non-series) method for getting the general 
solution including repeated roots and complex roots of the indicial equation (p. 280: 1-12)?

3. At a non-singular point can you find the recurrence relation for coefficients of a series solution, 
and can you solve the recurrence relation (p. 263: 1-8)?



4. Do you know how to recognize singular points and the difference between regular and irregular 
singular points (p. 280: 17-24)?

5. If you are asked for the indicial equation at a regular singular point, do you know how to get it 
without plugging in the series (p. 294: 1-12)?

6. Do you know the form of the modified series for the solution at a regular singular point (p. 286: 
1-4)?

Chapter 6:
7. Can you find the Laplace transform of given function of t?  What about piecewise functions? (p. 

333: 13-18) What about convolutions?  (p. 355: 4-7)
8. Find the inverse Laplace transform of a given function of s: using partial fractions and/or 

completing the square (p. 324: 1-10), using Rule 13 (p. 333: 19-24), and using convolution rule 
(p. 355: 8-11)

9. Find the inverse Laplace transform of a given function of s: using partial fractions and/or 
completing the square (p. 324: 1-10), using Rule 13 (p. 333: 19-24), and using convolution rule 
(p. 355: 8-11)

10. Solve an IVP with forcing function involving Delta, Heaviside, and/or piecewise. (p. 340: 1-8, 
p. 348: 1-10)

Chapter 7:
11. Solve system of first order equations using eigenvalue problem (possibly IVP).
12. Complex eigenvalues (p. 417: 1-6, plot trajectories but not dfield)
13. Repeated eigenvalues (p. 436: 1-4 only part c)
14. For a first order system: Classify the origin as Saddle, unstable node, stable node, improper 

node, center, stable spiral, unstable spiral.  Also, be able to describe behavior as t goes to 
infinity.  (p. 405: 1-4, 7, 8)

There can be some twists on these problems, such as dealing with unknown constants (p. 355: 14, p. 
407: 31, p. 417: 13-20 part b)

You don't need to memorize the Laplace Transform table.

But you do need to memorize anything else needed for doing the problems (there are not that many 
formulas, mostly you have to know the steps).


