
MATE 4072 problems

Fromthefile “homework.html”:“problemsoughttobesolvedassoonasthey areposted,asthey
serveaspracticefor theregularquiz”.

30/01:1–5

1. Problem2 of §13.2of Boas.

2. Problem9 of §13.2of Boas.

3. Problem10of §13.2of Boas.

4. In findingelementarysolutionsof thesteady-statetemperaturein thesemi-infinite rectan-
gularplate,weassumedthattheconstantof eq.(2.5)(p.622)is negative.Discusswhatwe
obtainif weassumerespectively thattheconstantis (a)positiveor (b) zero.

5. Problem16of §13.2.

3/02:6–8

6. Problem7 of §13.3.

7. Problem8 of §13.3.

8. Problem9 of §13.3.

11/02:9–12

9. Problem5of §13.4.

10. Problem7 of §13.4.

11. Usingthed’Alembertformula,write theequation(s)of thesolutionu of theone-dimension-
al waveequation

utt − uxx = 0, u(0, x) = h(x), ut(0, x) = 0, (1)

whereh(x) = 1, −1 ≤ x ≤ 1, h(x) = 0 otherwise.Hint: thetwoconesof influenceoriginat-
ing from thepoints(t, x) = (0, −1), (t, x) = (0, 1) dividethehalf-planet ≥ 0 into six regions.
Thesolutionwill haveadifferentequationin eachof theseregions.Sketchthegraphof u(
t, ⋅ ) atdifferenttimes.(At time t = 0, thegraphof u is thesameasthegraphof h.) At what
timedoesthesupportof u (setof x-valueswhereu ≠ 0) split into two intervals?

12. Referto problem2 of §13.4,whereyouwill let l = 1, h = 1/4, v = c = 1. Find initial data
~
f , ~g suchthatthed’Alembertsolutionof correspondingboundarilessinitial-valueproblem
(with spacedomainall x, not only 0 ≤ x ≤ 1), restrictedto 0 ≤ x ≤ 1, is identicalto the
solutionof theproblemwith pinnedboundaryconditionsu(t, 0) = u(t, 1) = 0, andplot

~
f ,

~g. Hint: look for certainperiodicfunctions.
Usingthed’Alembertformula,plot thesolutionu(t, ⋅ ) at regulartimeintervalst = 0, 1/4,
1/2…, 2, on theinterval −4 ≤ x ≤ 4.
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13/02:13–14

13.

a) Show thatany functionon theplanegivenin polarcoördinatesby R(r)Θ(θ), whereΘ
is 2π periodic,is suchthatur/u is a functionof r only. (ur = ∂u/∂r).

b) Give an exampleof a functionon the plane,expressedin polar coördinatesand2π
periodicin θ, which is notof theform R(r)Θ(θ).

14. Problem3of §13.6.

26/02:15–17

15. Problem5of §13.9.

16. Problem6 of §13.9.

17. Problem25of §13.10.

10/03:18–21.Also,problems11and12wereupdated.

18. (a)–(d)§14.2:choosethreefrom 1 to 21 (presentedas“problem 1”), andoneof 22-24,
omitting18.

19. (a)–(c)Choosethreefrom 34–42.

20. (a):problem46.(b)–(d):choosethreefrom 49–53.

21. (a)–(b)Choosetwo from 54–63.

2/04:22–26.

22. (a)–(c)choosethreeeven-numberedfrom problems1–12of §14.3.

23. Problem14.

24. (a)–(b)choosetwo of problems15–20.

25. Problem21.

26. Chooseoneof problems22–24of §14.3.

7/04:27–34

27. (a)–(b)Choosetwo odd-numberedof problems3–8of §14.4.

28. Chooseoneof problems9–12of thesamesection.

29. (a)–(b)Problems1,2 of §14.5

30. (a)–(b)Choosetwo even-numberedproblemsfrom 1–9,§14.6.

31. Problem10.
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32. Problem11.

33. Problem12.

34. Problem13of §14.6.

26/04:35–40

35. (a)–(b)Choosetwo even-numberedproblemsfrom 1–20,§14.7.

36. Problem37of §14.7.

37. (a)–(c)Problem1of §15.2;choosethree.

38. Problem13of §15.2.

39. Problem17of §15.2.

40. Problem19of §15.2.

2/05:41–45

41. Problem10of §15.3.

42. Problem14of §15.3.

43. Problem18of §15.3.

44. Problem19of §15.3.

45. Problem20of §15.3.

5/05:46–52

46. (a)–(b):problems6,7of §15.4.

47. (a)–(b):problems9,10of §15.4.

48. Problem14of §15.4.

49. Problem22of §15.4.

50. (a)–(c):problems2,6,7of §15.5.

51. (a)–(b):problems3,10of §15.5.

52. (a):problem16of §15.5.(b)–(d):17of §15.5.

8/05:53–56

53. Problem1of §15.6.Takethemotionto bex = asin(ωt).

54. Problem6 of §15.6.In this problemand problem56, find the meanof r, but not the
standarddeviation.
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55. Problem 7 of §15.6.

56. Problem 8 of §15.6.

14/05: 57

57. Problems 10, 11, 12 of §15.7.


