
Part 1: Financial Applications of Sequences and Series 3

(b)  After n years,
tn = $1000 + $1000 × 0.045 + … + $1000 × 0.045
    = $1000 + n × $1000 × 0.045
    = $1000 + $45n
(c) t10 = $1000 + $45(10) = $1000 + $450 = $1450

15.  (a)  {1, 8, 27, …}
(b)  64, 125, 216
(c)  tn = n3

(d)  t15 = 153 = 3375

16.  (a)  {10, 5, 2.5, 1.25, 0.625, …}
(b)  tn = 20(0.5)n

(c)  t10 = 20(0.5)10 = 0.0195 m
(d)  The ball will stop bouncing eventually, due to friction
and so on. So, the sequence is finite. tn is defined for all n ∈  N
and the terms approach zero but will never reach it.

17.  (a)  {$0.25, $0.50, $0.75, $1.00, $1.25, …}
(b)  tn = $0.25n
(c)  t52 = $0.25(52) = $13.00

18.  (a)  t7 = (2)72 = 98
(b)  tn = 2n2

19.  (a)
Time (hours) Bacteria

1 20
2 40
3 80
4 160
5 320
6 640
7 1280
8 2560

(b)  There are 2560 bacteria after 8 hours.
(c)  bn = 10(2n) OR bn = 20(2n – 1) OR bn = 5(2n + 1)
(d)  b10 = 10(210) = 10(1024) = 10 240

20.  The sequence given is {6, 12, 18, 24, …, 6n}.  The
numbers among 216, 575, 492, 750, 824, that are divisible by
6 are 216, 492, and 750.

21.  (a)  {6, 16, 30, …}
(b)  48, 70, 96
(c)  There are n2 surface squares with both top and bottom,
and there are n surface squares × 4 sides.
tn = 4n + 2n2 = 2n(n + 2)
(d)  t20 = 2(20)(20 + 2) =  40(22) = 880

22.  (a)  {2, 8, 18, …}
(b)  32, 50, 72
(c)  The length of each shape contains 2n cubes, the width
contains n cubes, and the height of each shape is 1 unit. Thus,
tn = 2n2.
(d)  t20 = 2(20)2 = 2(400) = 800

23.  (a)  24, 40
(b)  The number of toothpicks is 2h(h + 1), where h is the
length of one side.
(c)  In stage 10, the number of toothpicks is 2(10)(11) = 220.
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(a)  6, 8, 10, 12, 14, 16, 18, 20, 22, 24
(b)  1, 8, 27, 64, 125, 216, 343, 512, 729, 1000

(c)  3, 2, 
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(d)  1, 1.414 213 562, 1.732 050 808, 2, 2.236 067 977,
2.449 489 743, 2.645 751 311, 2.828 427 125, 3,
3.162 277 660
(e)  –7, –12, –17, –22, –27, –32, –37, –42, –47, –52
(f)  0.5, 0.25, 0.125, 0.0625, 0.031 25, 0.015 625,
0.007 812 5, 0.003 906 25, 0.001 953 125, 0.000 976 562 5
(g)  6, 18, 54, 162, 486, 1458, 4374, 13 122, 39 366, 118 098
(h)  1, 4, 27, 256, 3125, 46 656, 823 543, 16 777 216,
387 420 489, 10 000 000 000
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1.  (a)  {3, 12, 21, 30, 39, …}
(b)  {6, 24, 96, 384, 1536, …}
(c)  {36, 18, 9, 4.5, 2.25, …}
(d)  {22, 20, 18, 16, 14, …}
(e)  {3, 4, 12, 48, 576, …}
(f)  {–5, 7, 2, 9, 11, …}

2.  (a)  t1 = 4, t2 = (4) + 5 = 9, t3 = (9) + 5 = 14,
t4 = (14) + 5 = 19, t5 = (19) + 5 = 24
(b)  t1 = –3, t2 = 2(–3) – 2 = –8, t3 = 2(–8) – 2 = –18,
t4 = 2(–18) – 2 = –38, t5 = 2(–38) – 2 = –78
(c)  t1 = 8, t2 = 8 ÷ 2 = 4, t3 = 4 ÷ 2 = 2, t4 = 2 ÷ 2 = 1,
t5 = 1 ÷ 2 = 0.5
(d)  t1 = 4, t2 = (4)2 = 16, t3 = (16)2 = 256,
t4 = (256)2 = 65 536, t5 = (65 536)2 = 4 294 967 296
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(f)  t1 = 1, t2 = 2, t3 = (2)(1) = 2, t4 = (2)(2) = 4, t5 = (4)(2) = 8
(g)  t1 = 2, t2 = –1, t3 = –1 + 2 = 1, t4 = 1 + (–1) = 0,
t5 = 0 + 1 = 1
(h)  t1 = 1, t2 = 1, t3 = 2(1) – 3(1) = –1, t4 = 2(–1) – 3(1) = –5,
t5 = 2(–5) – 3(–1) = –7

3.  (a)  t1 = 2, tn + 1 = tn + 5
(b)  t1 = –2, tn + 1 = –2tn

(c)  t1 = 10, tn + 1 = 
1

2
tn

(d)  t1 = 2, tn + 1 = (tn)
2

(e)  t1 = 243, tn + 1 = 
1

3
tn

(f)  t1 = 34, tn + 1 = tn – 9

4.  (a)  t1 = 3, tn = tn – 1 + 9
(b)  t1 = 6, tn = 4(tn – 1)


