
Answers to Odd-Numbered Exercises Ans-1

CHAPTER 15
Section 15.1  (page 1098)
1. 3.

5. Not exact 7. 9. Not exact

11. (a) Answers will vary.

(b)

(c)

13. 15.

17. Integrating factor: 19. Integrating factor:

21. Integrating factor:

23. Integrating factor:

25. Integrating factor: 27.

29. 31. Proof

33. 35.

37. 39.

41.

43. (a)

(b)

(c)
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(c)

47. (a)

(b)
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Ans-2 Answers to Odd-Numbered Exercises

50. False: is exact, but is not
exact.

51. True 52. True

Section 15.2 (page 1106)
1. False: is linear. 2. True

3. (a) Answers will vary. (b)

(c)
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Answers to Odd-Numbered Exercises Ans-3

51.

53. 55.

57. 59.

61. 63.

Section 15.3 (page 1115)
1. Proof 3. Proof 5.
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31. (a) (b)
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33.
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37. and are not equal for for all x, but 
for 

39.

41.

43.

45. b 46. d 47. c 48. a 49. Proof

51. False: the general solution is 

52. True 53. True

54. False: the solution requires that is a triple root
of the characteristic equation. Because the characteristic
equation is quadratic, can be at most a double root.
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59. (a) Proof (b)

Section 15.4 (page 1123)
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Section 15.5 (page 1127)
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Ans-4 Answers to Odd-Numbered Exercises

13. Taylor’s Theorem:

Euler’s Method:

15. (a)

(b)

(c)

17.

19. Proof 21. Proof

23.

Review Exercises for Chapter 15 (page 1128)
1. Type: partial 3. Type: ordinary

Order: 2 Order: 2

5. (a) (b)

7. b 8. d 9. a 10. c

11. 13.

15.

17.

19.

21.

23. 25.

27. 29.

31. 33.

35. 37.

39.

41. Family of circles:

43. (a) (b)

45.

47.

49. (a) Balance increases.

(b) Balance remains $500,000.

(c) Balance is depleted in 17.9 years.
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51.

53.

55.

57.

59.

61.

63.

65.

67. (a) (i)

(ii)

(iii)

(iv)

(b) The object would come to rest more quickly. It might not
oscillate at all, as in part (iv).

(c) The object would oscillate more rapidly.

(d) Part (ii). The amplitude becomes increasingly large.
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