
SM222     Differential Equations Fall Semester 2012-2013         (updated 8-15-2012) 

Text: Differential Equations with Boundary-Value Problems, 8th ed., by Dennis  Zill and Warren Wright.  

 SECTION/TOPIC PROBLEMS 

1. 1.1 Intro to diff eqs, definitions, terminology p.10: 1,5,13,19,27,41 

2. 1.2 Initial value problems, existence-uniqueness 1st order p.17: 1,9,13,15,17,25,37 

3. 2.1.1 Direction fields for 1st order diff equations p.43: 1,3,4,5, (15-isoclines),21 

4. 2.2 Separable 1st order diff equations p.51: 1,5,7,17,25 

5. 2.3 Linear 1st order diff equations p.61: 3,5,15,23,27,31 

6. 2.6 Euler’s method p.79: 1,3,5 

7. 3.1 Applications of linear models: Cooling and mixing p.91: 13,17,21,25 

8. Review  

9. Appendix II.1 Matrices p.App-18: 1,3,4,7,11,15,17,25,27 

10. Appendix II.2 Solving linear systems by Row Reduction (rref) p.App-18: 31, 33, 39 

11. Appendix II.2 Matrix inverse by Row Reduction (rref) p.App-18: 41, 42, 43 

12. Appendix II.3 Cramer’s rule, determinants p.App-18: 31, 33 

13. Review  

14. Test 1  

15. 4.1 Higher order DE’s: Existence and uniqueness p.127: 3,5,7,9,10 

16. 4.1 Linear independence of n vectors in Rn; Linear 
independence of n solutions to an n-th order homogeneous 
diff eqn; Fundamental sets of solutions 

p.128: 15,18,23,25,27 

17. 4.3 Linear homogeneous constant coefficient DE’s: real roots p.137: 3,5,15,31,35 

18. 4.3 Linear homogeneous constant coefficient DE’s: complex 
roots 

p.137: 9,11,25,29,43-48 

19. Review  

20. 4.5 Non-homogeneous DE’s (undetermined coefficients or 
annihilators) 

p.155: 5,17,21,23,31,33 

21. 4.5 Non-homogeneous DE’s  continued p.156: 39,47,51,67 

22. 5.1.1 Undamped mass-spring systems p.205: 1,2,3,5 

23. 5.1.1 Undamped mass-spring systems p.205: 9,11 

24. 5.1.2 Damped mass-spring systems p.206: 17-21,23,25 

25. 5.1.3 Mass-spring system with external force p.207: 29-31 

26.  Resonance p.208: 37-41 

27. 5.1.4 Series electrical circuits p.209: 45,47,53 

28. Review  

29. Test 2  

30. 8.1 Systems of DE’s – Preliminary theory p.332: 1,11,13,17,21,23 

31. Appendix II.3  Eigenvalues and eigenvectors p.App-18: 47,49,51,53 

32.  8.2.1 Linear systems with real, distinct eigenvalues p.346: 1,3,5,7 

33.  8.2.2 Linear systems with real repeated eigenvalues p.347: 

34. 8.2.3 Linear systems with complex eigenvalues p.347: 33,35,37,39 

35. 8.3.2 Nonhomogeneous systems by variation of parameters p.354: 11,13,15,29 

36. Review  

37. 9.4 Euler’s method for linear systems and higher order DE’s p.379: 1,9 (use Euler’s method 
with h = 0.1) 



38. 10.1 Autonomous Systems of n  1st order diff eqs, 
n=1 and higher 

p.44: 21, 22, 23; 
p.391: 1,3,7,9,17,19 

39. 10.2 Eigenvalues, shape of solutions, phase planes, stability p.399: 1-8 

40. 10.2 Eigenvalues, shape of solutions, phase planes, stability p.399: 9-16 

41. 10.3 Linearization and local stability p.408: 5, 6, 11, 13 

42. 10.3 Linearization and local stability p.408: 15, 17 

43. Review  

44. Review  

45. Test 3  

46. 11.1 Orthogonal functions p.425: 1,10,12,17 

47. 11.2 Fourier series p.430: 1,3,5,9 

48. 11.2 Convergence of FS’s p.430: Graph FS(x) for 7,11; 17,19 

49. 11.3 Sine and cosine series p.437: 1,3,5,7,11,13,25,29 

50. 12.1 Separation of variables for partial differential equations p.459: 1,3,5,11 

51. 12.3 Heat equation, ends held at 0 degrees p.468: 1,6 

52. 12.3 Heat equation, ends insulated p.468: 3,5 

53. 12.4 Wave equation  p.471: 5,6,1,2 

54. 12.4 Wave equation  p. 471: 9,10 

55. 12.4 Wave equation / D’Alembert’s solution? p. 472: 14,15 

56. Review  

57. Review  

58. Test 4  

59. Final examination review  

60. Final examination review  

Course Coordinator:  Prof J D’Archangelo  jmd@usna.edu 


