Exercisss

|

| 1. (a) What is a sequence?
(b) What does it mean to say that lim, ... a, = 8?
(c) What does it mean to say that lim, .., a, = ©?

2. (a) What is a convergent sequence? Give two examples.
(b) What is a divergent sequence? Give two examples.

3-12 List the first five terms of the sequence.

2 3}1
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9, ay — 1, ap+1 = San -3

10. a) = 6, ap+1 —

11. a; = 2, Ay+1 —
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13-18 Find a formula for the general term a, of the sequence,
assuming that the pattern of the first few terms continues.

13 {15,455,
14. {1’ _%7 é3 T 27581 - }

15, {-3,2, -4, - .}

18. {1,0,-1,0,1,0,—1,0,...}

19-22 Calculate, to four decimal places, the first ten terms of the
sequence and use them to plot the graph of the sequence by hand.
Does the sequence appear to have a limit? If so, calculate it. If not,
explain why.
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@ Graphing calculator or computer required
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53, {0,1,0,0,1,0,0,0,1,...}
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@ 57-63 Use a graph of the sequence to decide whether the
sequence is convergent or divergent. If the sequence is conver-
gent, guess the value of the limit from the graph and then prove
your guess. (See the margin note on page 695 for advice on
graphing sequences.)

5. a, =1 + (—2/e)" 58. a, = +/n sin(m/vn )
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84. (a) Determine whether the sequence defined as follows is
convergent or divergent:

a =1 aui1 = 4 — ay, forn =1

(b) What happens if the first term is a; = 27

5. If $1000 is invested at 6% interest, compounded annually,
then after n years the investment is worth a, = 1000(1.06)"
dollars.

(a) Find the first five terms of the sequence {a.,}.
(b) Is the sequence convergent or divergeni? Explain.

66. If you deposit $100 at the end of every month into an
account that pays 3% interest per year compounded monthly,
the amount of interest accumulated after » months is given
by the sequence

1.0025" — 1
b= 100( 00025 ")

(a) Find the first six terms of the sequence.
(b) How much interest will you have earned after two years?

67. A fish farmer has 5000 catfish in his pond. The number of
catfish increases by 8% per month and the farmer harvests
300 catfish per month.

(a) Show that the catfish population P, after » months is
given recursively by

P, = 1.08P,-; — 300 P, = 5000

(b) How many catfish are in the pond after six months?

68.

69.
70.
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Find the first 40 terms of the sequence defined by

1 % o
50y if a,is an even number
Ap+1 = . .
" 3a, + 1 if a,is an odd number

and a; = 11. Do the same if a; = 25. Make a conjecture
about this type of sequence.

For what values of  is the sequence {nr"} convergent?

(a) If {a.} is convergent, show that

lim g,+1 = lim a,
(b) A sequence {a,} is defined by @, = 1 and
dne1 = 1/(1 + a,) for n = 1. Assuming that {a,} is
convergent, find its limit.

. Suppose you know that {a,} is a decreasing sequence and

all its terms lie between the numbers 5 and 8. Explain why
the sequence has a limit. What can you say about the value
of the limit?

72-78 Determine whether the sequence is increasing, decreasing,
or not monotonic. Is the sequence bounded?

72. a, = (—2)"*!
- 1 2n—3
i3 a,= 14. a, =

2n + 3 3n+ 4
15. a, = n(—1)" 76. a, = ne”
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7. ay = —o 8 an=n+—

n°+1 n
79. Find the limit of the sequence

80.

82.

V2. Va2 A2 ..

A sequence {a,} is given by a; = V2, 8u1 =2 + a..

(a) By induction or otherwise, show that {a,} is increasing
and bounded above by 3. Apply the Monotonic Sequence
Theorem to show that lim, .« a, exists.

(b) Find lim, = ax.

Show that the sequence defined by
' 1

an

a =1 dn+1=3_

is increasing and a, < 3 for all n. Deduce that {a,} is conver-
gent and find its limit.

Show that the sequence defined by

satisfies 0 < a, < 2 and is decreasing. Deduce that the
sequence is convergent and find its limit.



