
Final Exam: 20 Multiple Choice Questions, 120 minutes.  You only have an average of 6 minutes per 
question.

I recommend skipping some problems on the first time through.  Candidates for the most time-
consuming Problems:

1. An IVP that requires Laplace Transform, especially if there are non-zero initial conditions.
2. Problems where the answer choices involve complicated expressions, for instance, you can 
sometimes spot a repeated eigenvalue problem from extra terms appearing in the answer choices.

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

Chapter 5:
1. Radius of convergence (p. 253: 1-4, p. 269: 5-6)?
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)?  
What about finding values of a parameter such that the solution approaches zero as x → 0 (p. 
280: 35, 36)?

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. 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: 1-4)?

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

333: 13-18)
8. Find the inverse Laplace transform of a given function of s: using partial fractions and/or 

completing the square (p. 324: 1-10) and using Rule 13 (p. 333: 19-24)
9. Solve an IVP with forcing function involving Delta, Heaviside, and/or piecewise. (p. 340: 1-8, 

p. 348: 1-10)

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

node, center, stable spiral, unstable spiral. (p. 405: 1-4)
14. Do you know the steps for solving a nonhomogeneous system of first-order diff. eq.s?  Can you 

write the correct form of the guess for each of these problems?  Can you put this together to 
find the general solution for a nonhomogeneous system (7.9: 2, 4, 7, 9, 10)?

15. What if the eigenvalue appears in the exponent of the non-homogeneous term (7.9: 8)?

Chapter 8 (only Sec 8.1 – skip Improved Euler Method and Runge-Kutta Method):
19. Did you memorize the rule for applying the nth step of the (forward) Euler method?
20. Can you apply it to get an approximate value of a solution using a given step size and initial 

condition (8.1: 1-4 part a)?



Chapter 10:
21. Do you remember the characteristic equation method (you need it for solving boundary value 

problems 10.1: 1-4)?
22. What about undetermined coefficients (required for some boundary value problems 10.1: 5-10).
23. Eigenvalue problems (10.1: 14-19).
24. Can you find the Fourier series of a piecewise function (10.2: 14)?  What about when the 

problem requires integration by parts (10.2: 13, 15-17)? 
25. Using Theorem 10.3.1, do you know what value a Fourier series converges to at a discontinuity 

(10.3: 1-4 part b)?
26. Odd and even functions (10.4: 1-4)?
27. Odd and even extensions (10.4: 7-10)?
28. Can you find the sine or cosine series of a function (10.4: 15-18)?
29. Separation of variables method (10.5 1-4)?
30. Heat equation (10.5: 7-10, 10.6: 5-6, 9 part a)?
31. Wave equation with zero initial velocity (p. 652: 1, 4 part a) and zero initial displacement (p. 5, 

8 part a)?
32. Laplace equation (10.8: 1 part a)?

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)

Also, make sure you can evaluate a solution at a given point (including the Heaviside).  Asking to plug 
in a value at the end is a way instructors write multiple-choice exams to prevent being able to find the 
correct answer by simply checking answer choices.

You will be given the Laplace Transform table, and the formulas that were provided on the 
second exam.  You will also be given a formula for a general solution to the wave equation and 
Laplace equation.


