Practise, Apply, Solve 1.7, page 57
1. (a)i. geometricji. r = 1742 =3

(b) i. geometricji. r = 1—2 =-3

. 24 31 )
c)i.r,= —,r,= —, r; #,, not geometric
©11: =771 = g 1#  notg
(d) i. geometricji. r = g =4

. 45 34
e)Lr=—r , I, # I, Not geometric
@)1= 552 = g5 1# 12 notg

. 1 1 1
f) i. geometricji. r==+= = =
Mig j s 2 >

2. (@)i.t,= 3" geometricji. r = 3
(b)i. t, = (n+ 3)(h - 5), not geometric
©i. t,= —n?— 5+ 1, not geometric
(d)i.t,=2(6y"", geometricji. r = 6

. 1
e)i.t, =
(e) 3

> not geometric

(f) i. t, = 5(-1J, geometricj. r = -1

3. (a)lr—l—;—5|| t,=3(5) "
iii. t,= 3(5F ™" = 3(5f =234 375

(b)i.r= i1424 =12ii. t, = (-12)18 " "= 12

i, ty = 15~ _429 981 696
(©i.r= %:% i, = 420 - @@ =23
iii. t,=2°"%=2°=0.03125

(d)i.r= _?12 = -2iji. t, = 6(=2f "

iii. t, = 6(=2] ' = 6(-2) =-768

(e)i.r= %—022_ 0.1ii. t,=0.2(0.1§~"

iii. t;=0.2(0.15 7" = 0.2(0.1§ = 0.000 000 02 = 8 10°®

®i.r= 2:1 ii. t,= (5)(1f " = 5iii. t,=5(1f '=5

4. (a) t, = 3,t,=5(,_1)
(b) tl = _lzrtn = 12¢n—1)

4t =1
(C) t1_41tn_ Z(tn—l)

(d) tl = 61tn = _2¢n—1)
(€) t,= 0.2t =0.1¢, )
(M t4=51t=t_,
5. (@a=3,r=7,t,=3(7) "
(b) a=-4,r=—
= (DT = @YY = e
(c) a= 125,r =-0.2,

t,=125(-0.2) "= (&)1 "5 "= (-1 3"
(d) a=-6,r=3,t, =63 ' =-2(3)@3f "' =23

Part 1: Financial Applications of Sequences and Series

6. (a)i. {30, 40, 50, 60, ...}, arithmetigi. a = 30,d = 10,
t,=30+ 0 —1)(10) =10+ 20

(b)i. {4, 16, 64, 256, ...}, geometrid, a=4,r = 4,
=44y "' =4

(©)i.{2,6,7,21,22, ..}, =6-2=4d,=7-6=1,
d, # d,, O not arithmeticy, = g =3,1,= é r, #r, 0not

geometric[Jsequence is neither

(d)i. {30, 6, 1.2, 0.24, ...}, geometrid, a= 30,r = %
_ an@ -1
t, = 30E5D

(e)i. {145, 130, 115, 100, ...}, arithmetid, a = 145,
d=-15;t,= 145 + A — 1)(=15) = —16+ 160
(fi.{1.21,1.44,1.69,1.96, H,=1.44-1.21=0.23,
d, = 1.69 — 1.44 = 0.2%l, # d,, O not arithmetic,

1.44 1.69

r,==—=1.19,r,= =—==1.17,r, # 1,, O not geometric,
T2 27 1.44 2 g

Osequence is neither

27" (b) t,= 2 =512
Ah-1_

7. (i)azl,r—Z(a) t, =

- _ n+ 4

(i) a=-40,r = (a) t, = _4OD2D -5(Z2" ")
-5

(b) ty=-5(2°) = i

(i) a=4,r = —1(a) ty=4(=15"" (b) tyo=4(-1f°*1=—4
(v)a=8,r== (a)t —8%2157 TPyt t= gt
(b) to= 210“‘: 26 = 2—16 - 6i4
8. (a)

th

600

400

200

-120

-160
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(© )

th th
10 35
30
25
[ )
20
[ ]
1w 15
o 2 4 &6 10
5
(d) o ¢ n
th 0 2 4 6
200 (h)
° th 2 4 6 n
O [y
150
-200 000
100
-400 000
50
-600 000
[ ] n
0 4 4 ¢
-400 000
-50
* -800 000
-100
-1 000 000 ®
(e)
tn
_q - "2 _ 2001
300 000 i 9. (a)a—l,r—?,tn— 030
2 _ -128
200 000 b) tp= =———' = ———
O 030~ 2187
100 000 3 10. (a) $28 500, $25 080, $22 070.40, $19 421.95,
: . $17 091.32, $15 040.36
B B m— (b) a=$28 5001 = 88% = 0.88t, = 28 500(0.88)" "
0 (c) t, = $28 500(0.88)= $10 249.58
In 11. (a) $34 000, $34 850, $35 721.25, $36 614.28,
A Ji $37 529.64
1000 (b) a=$34 000y = 1.025¢, = $34 000(1.025) *
(C) t,,= $34 000(1.028)= $42 461.34
12. a=$500r = 6% = 1.06t, = $500(1.06) " '*%
[ For 20101,5,0= $500(1.06Y'0 1998
s n = $500(1.06)
— > = $1006.10
0 2 4 6 O the coin has a value of $1006.10 in 2010.

12 Nelson Mathematics 11 Solutions Manual



_ _1 . uj
13. =500/ = 2, t; = 500%5
In 8 hoursn =8 hx M

10min
:8hx60m|nx 1_
h 10 min
=48
M

e = 5005 = 8-1.776x 10" g

0 1.776x 102 g of the substance remains after 8 h.

14. a=20,r = 2,t, = 20(2f

After 4 hoursn =4 hx 60 min X 1 =12
h 20 min

t,, = 20(2)? = 81 920

O 81 920 bacteria exist after 4 h.

15. (a) a= 1.65 billion = 1.65¢ 109’ [ =135% = 1.0135
t, = (1.65x 1(?)(1_0135)7—1900
(b) ty10= (1.65% 1(?)(1_01353010—1900

=7.21x 10°

16. The value is multiplied by a factor of 0.75 each year,

which is the definition of a geometric sequence.

17. (a) 1, 3, 9, 27
(b) a=1,r=3,t,= (1)3f

9 27 81

@35 %%

d a:3,r—— P,=3
(d) >

=3 =2187

Bh-1_ 3"
EQD 2“—1 !
3" 2187

P,= 2. =2"C" = 3417 units
25 64

18. t,=a,t,=rt,_,

19. a = $45 000r = 100% — 8% = 92% = 0.92,
t, = $45 000(0.9%)
t. < 0.40(45 000
45 00q 093" < 040 45 00D
0.92" < 040

nin (0.92) < In(04Q
In (0.40)
In (0.92)
n = 10.98

n =11
O the sports utility vehicle is worth less than 40% of its
original value after 11 years.

n >

o0r=2-"20_5

20. (a)ty;=-4,t, =
(@1t 7 4

Part 1: Financial Applications of Sequences and Series

a(5)°

ls

-4 = a(312H
a = -0.001 28
O t,=-0. 00128(5)‘1
3
() =8t,=32 4= 12324 14
t, ar 8
t, =
;=8 a(-2)=8
a(2)=8 a=-4
a=4 OR

t, = (-4)(2)"
t, = (-)(nt22 2t
tn — (_1)r'l 2n+1

ty =4(2"

() t, = 54,t, = 1458
L 1458 o713 0= 3
t, 54

t,=a@’ =54,0 a=2,t,= 23"

21. (@)a=4,r= 27? =7t =47,
t,o= 4(7f = 161 414 428
4 _1

t
b) ty=12,t,=4,r= 2 =—=
(b) t; 4 , 12 3

t,=3xt, = 3x 12 = 364, = 3xt, = 3% 36 = 108

3 =3x%1,,

Going in reverse, multiply by 3 since= % Going forward,

multiply by % to get the next term.

22. Example: {5,5,5,5,5,...p=5,r=1,d=0
{a,a,aa4a ..},a=ar=1d=0

23. The sequence looks as follows:

(6 642, —\2 g&ﬁ,...}
6 LN
2
={6 6, 3[\3&,...}
6 3V2 3
oV n

A leg of ann™ level triangleL(n) = 6 6x22
g gleL(n) A7 H

The area of an™ level triangle is

A(n) = %B(n) = %(36)21‘“ =18 2™".

Total Area =A(1) +A(2) + ... +A(6)
L0

=184 += +—+ .
g 328

= 35— units?
16

Othe total area of the shaded region at this point is
approximately 35.44 units
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24. 8,a,b, 36
Since the first three form an arithmetic sequence, then
b-a=za-8,2-b=8®
Since the last three form a geometric sequence, then
36 9, 36a=b’Q@
b a
® x18:3G— 1 =144,36=144 + 18
By @: 144 + 1& =b?
b’ - 18— 144 =0
(b+6)b-24)=0
b=-6o0rb=24
Ifb=-6,a=1. Ifb=24,a=16.
O (a, b) = (1, —6) or 4, b) = (16, 24).

2 K2
25 a—,—a, b,i,
b a
2
:__a___b_i t :a_ZD__bﬂ_l
£ a b'" bpUal
a2 8

Practise, Apply, Solve 1.8, page 70
1. (a)i.i=0.05i.n=5

b)i.i= % =0.04

i = 2 conversmns>< 9 years = 18
year
0,

(©)i.i= 4'4/0: 0.011

i = 4 conversmns>< 7 years = 28

year

@ ii=%-0005
12

12 conversions

i.n=————x3years =36
year
(e)i.i=0.06ii. n=5
Mi.i= 8421% =0.0205
i. n= 4 conversions x16 months = 16
12 months 3
0,
@i.i= 4% _ 0.0225
i = 42 months>< 2 conversions_ 7
=T h -
2 year
(h)i.i= 52? =0.001
i = 52 weeksx 1 conversion ., years = 104
year week
()i.i= 54796 _ 0.000 15
i = 365 days>< 1 conversmn)<3 years= 1095
year day

14

2. (a) (1.1)?=3.1384

(b) (1.05)%° =0.3769

(c) (1.025Y° =2.4325

(d) (1.002)* =0.9140

(e) 200(1.043* = 512.6608

(f) 5000(1.12) = 2837.1343

(g) 6525(1.03)% = 3405.3486

(h) 10 000(1.006% = 12 403.0161

3. (a) A=amount of investment

(b) P = principle amount invested

(c) i = interest rate for each conversion period
(d) n=number of conversion periods

4. (a)i. A= $4000(1.03)= $4502.04
ii. | =A— P= $4502.04 — $4000 = $502.04

(b)i. A= $7500§ 0 OGE?XH
i. | =A—P=$10 740 33 $7500 = $3240.33
(€)i. A=$15 ooc% 0. 024D4X5
ii. 1= A—P=$16 906. 39 $15 000 = $1906.39
(d)i. A=$28 20(% 0055

g - $48 516.08
ii. | =A—P=%48 516. 08 $28 200 = $20 316.08

=$10 740.33

= $16 906.39

65
+ 2 0365‘5 =$881.60
ii. | = A—P = $881.60 — $850 = $31.60
47
i A= $2225% 0. 0525 = $2332.02

i. | =A—P=%$2332.02 — $2225 = $107.02

$5000 _

5. (@)i.P= = $4444.98
(1.04)°

ii. | =A—P =$5000 — $4444.98 = $555.02
(byi.p= 13900 _ 41062583

[1+ 0.06] 4

12

ii. | =A-P=$13500 - $10 625.83 = $2874.17
(€)i.P= $11200__ ¢5999.01

[eof”
i.  =A-P= $1l 200 — $8999.01 = $2200.99
$128 500

(d)i. P= ———==$77 030.40
[1+ 0-(2’ ]
ii. | =A—P=$128 500 — $77 030.40 = $51 469.60
. $850  _
(e)l. P= W— $797.31
365
ii. | =A—P=$850 - $797.31 = $52.69
(i p= 0225 _ 184955
[1+983
52

ii. | =A—-P=$6225—$4849.55 = $1375.45

6. The amount is the future value of the principal amount
after the principal amount earns interest. The present value is
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