
MATE 4071 problems

1–5:14/08

1. Problem12of §6.3of Boas.

2. Problem13of §6.3of Boas.

3. Problem14of §6.3of Boas.

4. Problem15of §6.3of Boas.Improvedhint (27/10):for thelaw of reflection,considerthe
unit vectorsu,u1 asgiven,andexpressthatu3 belongstotheplanethey determine,bywriting
it asa linearcombinationof thetwo vectorsu, u1, with coefficientsto bedetermined.The
anglewhichu1 makeswith u will not figureexplicitly in thecombination.

5. Problem16of §6.3of Boas.

6–10:18/08

6. (Do Carmo,DifferentialGeometryof curvesandsurfaces).Show that the equationof a
planepassingthroughthreenoncolinearpointsp1, p2, p3 is

(p − p3) ⋅ ((p − p1) × (p − p2)) = 0 (1) .

Youwill dothisin two steps:

(i) A pointp belongingto theplanepassingthroughthethreegivenpointssatisfies(1).

(ii) If apointp in spacesatisfies(1), it belongsto theplanein question.

For (i), usethefact thatany point p belongingto theplanedefinedby p1, p2 , p3 is of the
form p = αp1 + βp2 + γp3, with α + β + γ = 1. Let alsou = p2 − p1 andv = p3 − p1 (draw
thefigure).Expressthentheleft-handsideof (1) in termsof u, v, α, β, γ andverify thatit
is identicallyzero.

For (ii), use(withoutproving) thefactthatany pointp in spaceis of theform q + w, where
q belongsto theplanep1p2p3 (in particular, q satisfies(1)) andw is a vectororthogonalto
thatplane– in otherwords,w is perpendicularto bothu andv. Show thenthat,if p satisfies
(1),w is necessarilythezerovector.

7. Problem4 of §6.4.

8. Problem5of §6.4.

9. Problem6 of §6.4.

10. Problem9 of §6.4.

11–16:28/08

11. Problem7 of §6.6.

12. Problem9 of §6.6.
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13. Problem11of §6.6.

14. Problem13of §6.6.

15. Problem14of §6.6.

16. Problem17 of § 6.6: omit the z term in formula (6.7), and read the explanationon
pp.287–288.

17–21:4/09

17. Choose3problemsfrom 1–8of §6.7:oneodd-numbered,two even-numbered.

18. Choose3problemsfrom 9–16of §6.7:oneodd-numbered,two even-numbered.

19. Problem18of §6.7.

20. Problem17of thesamesection:(b), (c), (d).

21. Problem17:(e),(j), andoneof (g), (h), (i), (k).

22–27: 11/09

22. Problem4 of §6.8.

23. Problem7 of §6.8:chooseoneof (a)-(b),oneof (c)-(d).

24. Choosetwo of problems8–15.

25. Problem17of §6.8.

26. Problem20of §6.8.

27. Problem21of §6.8.

17/09:28–31

28. Problem6 of §6.9.

29. Problems7,8 of §6.9.

30. Problem9 of §6.9.

31. Chooseoneof pbs10–12,§6.9.

25/09:32–40

32. Problems1,2 of §6.10.Youmayusetheformulafor thesurfaceof thesphere.

33. Choosetwo outof pbs3–8.

34. Problems,9,10of §6.10.Seeproblem32.

35. Chooseoneof pbs1–6,andoneof pbs7–10§7.2.
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36. Problem13of thesamesection.

37. Problem14.

38. Problem8 §7.3.

39. Choosetwo of problems3–12of §7.4.

40. Problem13,andoneof pbs14–16of §7.4.

30/09:41-42

41. Problems4,6,8 of §7.5.

42. Usingthedefinitionof evenandodd function,show thatanevenperiodicfunctionhasa
Fourierexpansionin cosinesonly (includingtheconstantterm),andthatanoddfunction
hasaFourierexpansionin sinesonly.

7/10:43–46

43. Problem1–11of §7.6:choosethreeof thosefunctions.

44. Problems14,15of §7.6.

45. Problem1–11of §7.7:choosethree,noteleven.

46. Problem13of §7.7.

14/10:47–52

47. 1–9of §7.8,but choosetwo only.

48. Chooseoneof 11–14,andoneof 16–20.

49. Problem10of §7.9.

50. Problem19of thesamesection.

51. Problem23.

52. Problem24.

20/10:53–56

53. Problem4 of §7.10.In thisandthenext exercise,makeuseof any symmetries.

54. Problem2 of §7.11.

55. (a)-(b):problems6,8 of §7.11.

56. Problem10of §7.11.

Posted1/11:57–62. In theexercisesof §7.12,usethedefinitionof theFouriertransformgiven
in class.
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57. Problem12of §7.12.

58. (a)- (b):problems3,17.In problem3, takethesupportof f to be[−1,1] insteadof [−π,π].

59. Problem23.

60. Problem24.

61. Chooseoneof problems27–30.

62. Problem31.

Posted12/11:63–65

63. (a)–(c):problems2,4,6of §11.3.

64. (a)–(b):problems12,13of thesamesection.Numericalevaluationis optional.

65. Problem17.

Posted18/11:66–72

66. Problem2 of §11.5.

67. (a)–(c):Problems3,4,6 of §11.5.

68. (a)–(c):choosethreeof problems1–8of §11.7,oneoddandtwo even.

69. Problem9.

70. (a)–(b):problems10,12of §11.7.

71. Problem1of §11.8.

72. Problem3of thesamesection.

Posted25/11:73–82

73. Problem1of §11.8.

74. Problem2 of thesamesection.

75. Problem3of thesamesection.

76. Problem2 of §11.9.

77. Problem5of §11.10.Thisproblemrefersto pbs2 and4.

78. Problem6 of thesamesection.

79. Problem1of §11.11.

80. Problem2 of thesamesection.

81. Problem3.
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82. (a)–(b):problems4,5of §11.11.

Posted4/12:not to behandedin. From§11.12:pbs1,2.Choosethreefrom pbs4–13.Problems
17,21,22.

I alsorecommendthat you try someof theproblemsentitled“Miscellaneousproblems”from
eachof thechaptersthatwestudied.


