
MATE 3021 problems

1. For 0 ≤ n ≤ 5, graphthefunctionPn = 10 ⋅ n2 .

2. A populationquadruplesevery 20 minutes.Give a formula for Pn , sizeof thepopulation
aftern timeunitselapsed,if P0 = 10 andtheunit of timeis 10minutes.

3. SupposethatP(t) = 100 ⋅ t2 , t = 0, 1, 2, … andoneunit of timecorrespondsto 2 hours.
Determinetheamountof timeit takesthepopulationto triple in size.

4. A strainof bacteriareproducesasexuallyevery23minutes:every23minutes,eachcellsplits
into two.If initially thereare2 bacteria,how longwill it takeuntil thereare256bacteria?

5. Findtheexponentialgrowth equationfor apopulationthatquadruplesin sizeeveryunit of
timeandthathasfive individualsat time0.

6. Findtheexponentialgrowth for apopulationthatdoublesin sizeeveryunit of timeandhas
46individualsat time0.

7. FindPn asa functionof n in eachcase:

(a) P0 = 5, Pn+1 = 2Pn.

(b) P0 = 6000, Pn+1 = 1
3
Pn.

8. Write thefirst fivetermsof thesequenceandfind limn→∞an:

(a) an =
n(−1)

3n + 2
, n = 0, 1, 2, …

(b) an =
n( 1

2 ) , n = 0, 1, 2…

9. Thesequencean is recursively defined.Findall fixedpoints:

(a) an+1 = 4
an

(b) an+1 = √6an.

10. For thesequenceof part(b)of thepreviousproblem,show by inductionthatif a0 = 2, then
an ≥ 2 for all n. In thiscase,whataretheposiblelimiting valuesof thesequence?

11. Usingnumericalexperiments,canyoufind valuesof a0 suchthatthesequencedefinedby
an+1 = 3/an hasa limit? (Do notchoosea0 to bethefixedpoint).
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12. Assumethatlimn→∞an exists.Findall fixedpointsof thesequence,anduseatable,or other
reasoningto guesswhichfixedpoint is thelimiting valuefor thegiveninitial condition:

(a) an+1 = √2an , a0 = 0.

(b) an+1 = 1
3
(an + 1), a0 = 1.

(c) an+1 = 1
2(an + 4

an ), a0 = 1.

13. Usethelimit lawsto evaluateeachlimit:

a) lim
x → −3

3x − 20
x + 1

b) lim
x → −4

x + 4
16 − 2x

14. Usethelimit lawsto evaluateeachlimit:

a)lim
x →3

2x − 2x − 3
2x − 4

b) lim
x → −2( 2x

2
− 2

2x )
15. Usethelimit lawsto evaluateeachlimit:

a) lim
x → −1

( 3x − 4x + 2) b) lim
x →1

2(x − 1)
2x − 1

16. Let f (x) =
2x − 9

x − 3
if x ≠ 3. Whatvalueshouldoneassignto f (3) sothatf is continuousev-

erywhere?

17. Let f (x) =
2x + x − 2

x − 1
if x ≠ 1. Which valueto asssignto f (1) sothat f is continuousev-

erywhere?

18. Find thevaluesof x ∈ R wherethefunction,in eachcase,is continuous:

a) f (x) = 4x − 2x b) f (x) =
2x + 1

x − 1

c) f (x) = cos(2x) d) f (x) = exp(−√x−1).

19. Let

f (x) = { 1/x, x ≥ 1
2x + c, x < 1

Graphf whenc = 0. Is f continuousfor thischoiceof c? How mustyouchoosec sothatf
is everywherecontinuous?
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20. Find thelimit in eachcase:

a) lim
x →π

3

sin( x
2 ) b) lim

x →π
2

2cosx
1 − 2sin x

c) lim
x →1

1
√3 − 2 2x

d) lim
x →1

xlog[e cos(1 − x)].

21. a)–d):exercises10,13,15,18of §3.3of thetext.

22. a)–d):exercises4,12,20,24of §3.3.

23. Exercise1(b), (c)of §3.4.

24. Exercise4 (b), (c)of §3.4.

25. a)–b):exercises7,14of §3.4.

26. a)–b):exercises13,18of §3.4.

27. Exercise4 of §3.5.

28. Exercise6 of §3.5.

29. Exercise8 of §3.5.

30. Exercise10of §3.5.

31. a)–b):exercises12, 15 of § 4.1. In eachcase,first find the derivative at x by using the
definitionaslimit of thedifferencequotient.

32. Exercise23of §4.1.

33. Exercise31of §4.1.

34. Exercise34of §4.1.

35. Exercise35of §4.1.

36. a)–d):exercises9,11,20,21of §4.2.

37. a)–d):exercises26,27,35,37of §4.2.

38. a)–d):exercises42,46,50,54of §4.2.

39. a)–c):exercises55,58,61of §4.2.

40. a)–c):exercises70,74,80of §4.2.

41. a)–c):exercises13,17,24of §4.3.

42. a)–c):exercises26,34,36of §4.3.
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43. a)–c):exercises39,43,46of §4.3.

44. a)–c):exercises51,69,71of §4.3.

45. a)–c):exercises75,81,82of §4.3.

46. a)–c):exercises84, 88, 94 of § 4.3. Extra credit for (c): how many handsare found in
thisproblem?

47. a)–c):exercises5,11,22of §4.4.

48. a)–c):exercises29,35,39of §4.4.

49. a)–b):exercises44,46of §4.4.

50. a)–c):exercises49,54,55of §4.4.

51. a)–b):exercises64,67of §4.4.

52. a)–b):exercises70,72of §4.4.

53. a)–b):exercises78,85of §4.4.

54. a)–c):exercises13,16,44of §4.5.

55. a)–c):exercises15,17,48of §4.5.

56. a)–c):exercises20,29,35of §4.5.

57. a)–b):exercises60,62of §4.5.

58. a)–b):exercises67,70of §4.5.

59. a)–c):exercises4,9,35of §4.6.

60. a)–c):exercises20,23,36of §4.6.

61. a)–c):exercises24,44,48of §4.6.

62. a)–b):exercises52,54of §4.6.

63. a)–b):exercises59,60of §4.6.

64. a)–b):exercises61,62of §4.6.

65. Exercise65of §4.6.

66. a)–b):exercises68,71of §4.6.

67. a)–b):exercises69,70of §4.6.

68. Find theinversefunctionof f , thenfind its derivative in two ways:i) By differentiatingit
directly ii) Using(4.12)of §4.7:
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a) f (x) = √x + 1, x ≥ −1 b) f (x) =
2x − 1
2x + 1

, x < 0.

69. In parts(a)–(c),find thederivativeof theinversefunctionof thegivenf (x),atthegiveninput
valuey = y0:

a) f (x) = xe + 2x, y0 = 1.
b) f (x) = x + sinx, y0 = π.

c) f (x) = √2 + 2x , x ≥ 0, y0 = √6.

70. Exercise22of §4.7.Draw thegraphof arcsinx.

71. Differentiatethefunctions:

a) f (x) = (ln(1 − 2x ) 2) b) g(x) = ln(cos(1 − 2x )) c) h(x) = ln| 2x − 3|.

For (c),draw thegraphof | 2x − 3| andsketchthegraphof ln| 2x − 3|.

72. Find thederivative,usinglogarithmicdifferentiation:a)f (x) =
2ln(x)x

b) g(x )
= (ln(2x
) x)

c)h(x) =
1

2xx .

73. Exercise76of §4.7.

74. Exercises9–12of §5.1.

75. a)–b):exercises40,41of §5.1.

76. Exercise44of §5.1.

77. Exercise50of §5.1.

78. a)–b)exercises9,14of §5.2.

79. a)–b):exercises17,20of §5.2.

80. Exercise29of §5.2.

81. Exercise30of §5.2.

82. Exercise40of §5.2.

83. a)–b):exercises2,14§5.3.

84. a)–b):exercises20,22§5.3.

85. Exercise26§5.3.

86. Exercise29§5.3.

87. Exercise31§5.3.
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88. Exercise36§5.3.

89. Exercise42§5.3.

90. Exercise43§5.3.

91. a)–b):exercises43,47§6.1.

92. a)–b):exercises56,59§6.1.

93. a)–b):exercises62,63§6.1.

94. Exercise68of §6.1.

95. a)–b):exercises72,73§6.1.(Draw thegraph).

96. a)–b):exercises76,77 § 6.1.Draw thegraph,andexplain which propertyof the integral
comesinto play.

97. a)–b):exercises80,82§6.1.Heretoo,thereasoningis graphical.

98. a)–c);exercises2,5,10§6.2.

For exercises99–104,usetable6.1,andtheoccasionalgivenhint.

99. a)–b):exercises41,45of §6.2.

100.a)–b):exercises50,56of §6.2.

101.a)–b):exercises62,64of §6.2.(Guessa functionof theform acos((1 − x)/3) andapplythe
chainrule).

102.a)–c):exercises71,72,78of §6.2.

103.a)–b):exercises84,88of §6.2.Seeexample10p.301.

104.a)–b):exercises93,95of §6.2.Notethat√ xe = x/2e .

105.a)–b):exercises99,102of §6.2.

106.a)–b):exercises108,114of §6.2.

107.a)–b):exercises116,122of §6.2.(Find
2td(e )/dt, d(log|t − 1|)/dt).

108.a)–b):exercises125,126of §6.2.


