578 CHAPTER 8  Sequences, Systems, and Matrices

@ For each given sequence,
- i Classify as arithmetic, geometric, both, or neither.

ii. If arithmetic, give d; if geometric, give 7; if neither, state a pattern

using your own words.
Supply the next term.
Stule the general term (if possible).
G, 11, 16. . ..
35, 46, 57, . ..
L4 ...
4,6, 10,186, . ..
3,-1,% -1, ..

i. State the first four terms of the given sequence.

ii. Either find the limit or show that the sequence diverges.

[
Pz

(1—2u)n

c. {(l+,l.)"}

@ Find the sum of the first ten terms of the sequence
a+b, a’ +ab, o* +a’,...
@ Find the sum of the first ten terms of the sequence
P, P(1+7), PA+ 7Y, PO +2), ...
¢. Find the sum of the infinite series 2,000

1,000 + 500 + 250 + ---
d. Find the sum of the infinite series

SELE TEST Allof the answers for this self test are given in the back of the book.

Evaluate:

]
10 1o

e Y 23! d. >[5 4 (k—1)4]
3 (]
Solve the svstems in Problems 5-9 by the-trdteated-method.

2r—y =" E,
@Bygraphing:[ F=y=2

o

3z—-2y=1

By addition: {73 =3
\ 4 — 6y = —6

@By substitution: :1:q+ y = !
“ +y' =13

2r4+y=1
By Gauss—Jordan: {x+z2=1
2r—y=1

24+ Ty =13
r+4y=8
2r—-y+2<0
20—y+122>20
3z+2y+10>0
3z+2y-18<0

y using an inverse matrix:

@ Graph the solution of the system:

STUDY HINTS Compare your solutions and answers to the
self test.

Practice for Calcutus—Supplemeniary Problems: Cunudative Review Chapters 1-8
Pt !

Simplify the expressions in Problems 1-4.
(3 —2%)(4) — (4z — 7)(—2z)
3-=)
(22° + £ — 3)(6z) — (3" + 5)(4x + 1)
(2z* + z — 3)*

1" cost —t'*(—sint)

1

cos’t

d1

1
4

&
1-3r

4.

(1-32)(1)— z(—a)l
(1-3z)

Factor the expressions in Problems 5-8.
5. =24z 'y 4+ 320 Y
6. 2(2x +1)(5z° + 4) + (2z + 1)°(10z)
7. 16tanr -2
8. dcos*zsinz + 4coszsine — Isinz

Evaluate the expressions in Problems 912,
9. flx)=

x—1
r+1

for 2 = 0.999

10. |z* -7 forr=7
2n° +5n—7 ]

n'

8w +1)" vt +1
N 8
Solve the equations in Problems 13-20.

14, V2z—14+Vi+4=6
V3zt -1

15. 2sin’z—2cos’x = 1 16. I =4(1—¢ "ty for L
17. a. (1) =1 b (1) =8

18. a. 8" =300 b. 27 =1,000

19. G6*** =200 20. In2+ §1113+ 4lnh =Inz

11. lim [

"o

for u= \/—i:

12.

o Ga?
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APPENDICES

. arithmetic:d = 5,21, = 1 4+ 5n

- P "
. geometric;r = Lilig = _g(l)

arithmetic: d = 11;G8: a, =21+ ln

2

neither: add 2, then add {, add G, add 8, and so on; 24

nol
- geometric; r= -1 log 3( 1‘)

. | . {
a r’.fv'.if"'.;‘;r': lim — =10

k1
m—n+1 3

(1 2mn 2

.= 'T. lim

"o

(a1 - a') Pl =(1=r)"]

(”m ; = b ("m P
o 2,000 d —'I
4, a. 36 b. 2.
L c. 59,048 d. 20.300
(3. 6. (0. 1)




Chapter Test 567 | E

Chapter Test

Take this test as you would take a test in class. When you are finished, check your
work against the answers given in the back of the book.

it In Exercises 1- 3, solve the system by the method of substitution.
| x— y=-17 y=x-1 =¥ =0
lax +5y= 8 y=(—1) x—y=4

In Exercises 4-6, solve the system graphically.

] 4 e —=3y= 0 5 y=9 -y y=Inx= 12
| v+ 3v=12 y=x+3 Tx—2y+ 1l =—6

In Exercises 7-10, solve the linear system by the method of elimination.

] , [zr+-m'= 17 [Ziv-)'=6
‘ “lsx -4y =-15 3w+ 4y =2 .
X=2y+ 3= 1l W+ +z=17 ;
9. {2 - 2z= 3 10 y—x+ y+:= 4
; v+ -=-8 r— y—-z= 3

In Exercises 11-14, write the partial fraction decomposition of the rational expression.
s G @52 @
(- 2 —x) M-x .\'-‘ + 2x

In Exercises 15-17, sketch the graph and label the vertices of the solution of the
system of inequalities. L

v + vy P4y |
2r+y=<4 T x= +y 6
15. {2v =y 20 16. 4 17. x|
x20 > W yz -3

18. Find the maximum and minimum values of the objective function z = 20x + 12y and
where they occur, subject to the following constraints.

tz0
yz0
. x+4v <32
; v+ 2y <36

Constraints

19. A total of $50.000 is invested in two funds paying 8% and 8.5% simple interest. The
yearly interest is $4150. How much is invested at each rate?

i ! A
i Model || Model 20. Find the equation of the parabola y = ax® + bx + ¢ passing through the points ]
- i n | p
} I D A (0,6), (—2,2), and (3. 3). Y
. 1
A\sembhng 0.5 0 75 21. A manufacturer produces two types of television stands. The amounts (in hours) of
Shinir;_u =i 20 15 1 time for assembling, staining, and packaging the two models are shown in the table at
e . N the left. The total amounts of time available for assembling, staining, and packaging
i Pickaging 0.5 0.5 are 4000, 8950, and 2650 hours, respectively. The profits per unit are $30 (model 1)

and $40 (model II). What is the optimal inventory level for each model? What is the

- MEFOR 21 optimal profit?




"x,\ {0, 100

N
s (25, 50)
ud
) (75,0
y 3\ TN\ I

Minimum at (0, 0): 0
Maximum at (5, 8): 47

Minimum at (25, 50): 600
No maximum

79. 80.
' v
27
710,25
7i0.29 5
20
I8 e (500, 500)
! (5.15)
12 00
]
O 200
: (15.0) (0.0) (00.0)
T 6 0 1205 1821w 0 400 60 \E0

Minimum at (15, 0): 26.25 Minimum at (0, 0): 0
No maximum Maximum at (500, 500): 60,000
81. 82._

|llh (0. 100)
N

. (25, 50)

35

(15,0)

: ! %\ 73\ 00

Minimum at (0, 0): 0 Minimum at (7, 0): —14

Maximum at (3, 3): 48 No maximum

83. 72 haircuts, 0 permanents; Optimal revenue: $1800

84. 5 walking shoes 85. Three bags of brand X
2 running shoes Two bags of brand Y
Optimal profit: $138 Optimal cost: $105

86. (:) regular unleaded gasoline

( ',) premium unleaded gasoline

Optimal cost: $1.70

False. To represent a region covered by an isosceles trape-

zoid, the fast two inequality signs should be <.

88. False. An objective function can have no maximum value,
one point where @ maximum value occurs, or an infinite
number of points where a maximum value occurs.

89. {\'+_v= 290, [ Y—y=9

87

x-y=-l4 A +y=11
9L | v+ y=7 92, [~v+4y= 10
—6x+ 3y =1 3x — 8y = —21

e L

Answers to All Exercises and Tests "A253
93 [x+y+z=6 94, x—2y+ z= =7
x+yv—z= 2x+ y—4z=-25

r=y—:=2 —x+3y— z= 12
95. { 2v + 2y — 3z 7 96. (v + y— z= -7
X = 2v+ 4 8v+3v+2:= 16
—v+dy— = —1| 4y — 2y + 3z = 31
97. An inconsistent system of linear equations has no solution.
98. The lines are distinct and parallel.
{ x+2v=3
2x+4y =9

99. Answers will vary.

Chapter Test (page 567)

1. (-3.4) 2. (0,-1),(1,0), (2, 1)
3. (8.4).(2.-2)
4. !

(-3.0) (2,5

6.
(1, 12), (0.034, 8.619)
7. (1.5) 8 (2.—1)
9. (2,-3,1) 10. No solution
L3 2, 3
1. _.\'+I+.\'—2 12'.\'3'2—-.\'
5 3 3 2 v
13. .\'+.\'+l+x—l 14. .t+.[2+_2
15. .
R
oy \
2} Yoo
N
wol/ .
i | \ i

L H41dVHD
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Chapter Test 637

Chapter Test

Take this test as you would take a test in class. When you are finished, check your
work against the answers given in the back of the book.
In Exercises 1 and 2, write the matrix in reduced row-echelon form.
-1 40T
. @0
5 3

B 3 2 -3 4

wow

@Wrilc the augmented matrix corresponding to the system of equations and solve the
system.

4y +3y-2.= 14
v — y+2;=-5
v+ v—4:= B8

Find (a) A — B, (b) 3A, (c) 3A — 2B, and (d) AB (if possible).
5 4 4 -1
O I A I

In Exercises 5 and 6, find the inverse of the matrix (if it exists).

-2 4 -6
o - O,
(® I | 2
4 -2 5
@Usc the result of Exercise 5 (o solve the system,
—6x + 4y = [0
10x — 5y = 20

In Exercises 8-10, evaluate the determinant of the matrix.
- 6 -7 2
8. [ |§ Iﬂ 9, [ : 10. |3 -2 0
-8 3 1 5 1

In Exercises 11 and 12, use Cramer’s Rule to solve (if possible) the system of equations.

taiua
N
=

| B—

11 Tx + 6y = 9 12. 6x— y+2:= —4
—2‘—ll' = —49 —=2x+3y— = {0
\ Yo 4.\’—4.v+ -=—18

13. Use a determinant to find the area of the triangle in the figure.

14. Find the uncoded 1 x 3 row matrices for the message KNOCK ON WOOD. Then
encode the message using the matrix A below.

I -1 0
A=l 0 -t
6 -2 -3

15. One hundred liters of a 50% solution is obtained by mixing a 60% solution with a 20%
solution. How many liters of each solution must be used to obtain the desired mixture?

i phateys

s




A264

83.
86.
89.
92.
95.
99.

100.

101.

102.

103.
107.
110,
114,
117.
119,
121.

122,

123.
124.
125.
126.
127.
128.

Answers to All Exercises and Tests

(36,11)  84. (2,-3) 85 (—6,—1)
(-2,1) 87.(2,-1,-2) 88 (-2,4,3)
(6,1,-1)  90. (-3,50 91 (-3, 1)
(5.6) 93, (1,1,-2) 94. (4,-2,1)
-42  96. —4I 97. 550  98. 78

@ M, =4,M,=TM,=-1,My, =2
b)C,, =4,CH=-7,C =10, =2

(@ M, =—-4,M,=5M, =6M,=13

(b) Cyy = =4,C,= =5,Cy; = —6,C5, =3

(a) M\, =30,M, = —-12,M,, = -2I,
My =20,M,y = 19, My, =22, M, =5,
My =-2,M;; =19

=30,C), = 12,Cpy = —2I,

Cyy=-20,Cyy = 19,Cyy = =22,
Cu=35.Cp=2Cy=19

(@ My, =IO M,=-24M,=26M, =2,
My =32 My = 20,M, = —47. M;, = —96,
My =22

=19,C,=24,C,=26,C, = -2,

=32Cy = —20,Cyy = —47.Cy, = 96,
Ch=22

130 104. — 117

4,7) 108. (3, —2)

19
|

105. 279 106. —255
109. (—1,4,5)

(6.8, 1) 1L i6 H2. 24 113. 10
':;f 115. Collincar 116. Collinear

x=2vy+4=0
e+ 6y~ 13=0

118. 3v+ 2y — 16 =0
120. 10y — 5y +9 =0
Uncoded: {1215 15),.[t1 0 15).[21 20 0],
[2 5 12).{15 23 0]
21 60 —68 8 45 102 —42 —60 —53
20 21 99 =30 —6Y
Uncoded: [18 5 201 [21 18 14],[0 20 15).
[021].[19 5 0]
Encoded: 66 28 10 —-24 -59 -22 -75 90
=25 -9 —-10 -3 8 Il —10
SEE YOU FRIDAY
MAY THE FORCE BE WITH YOU
False. The matrix must be square,
True. This is the correct sum of the two determinants.

Encoded:

The matrix must be square and its determinant nonzero.
If' A is a square matrix. the cofactor C,; of the entry a;; is
(= 1)"M;, where M, is the determinant obtained by
deleting the ith row and jth column of A. The determinant
of A is the sum of the entries of any row or column of A
multiplied by their respective cofactors.

129.

130.

131.

No. The first two matrices describe a system of equations
with one solution. The third matrix describes a system
with infinitely many solutions,

The part of the matrix corresponding to the coefficients of
the system reduces to a matrix in which the number of
rows with nonzero entrics is the same as the number of
variables.

A=12/10-3

Chapter Test (page 637)

| 0 0
1. |0 [ 0
10 0 |
1 0 -1 2
0 l 0 -1
2 0 0 0 0
| 0 0 0 0
[ 4 3 -2 14
-1 -1 2 -50,(1.3. -4
| 3 I -4 8
| 5
4. () 0 - 4l
15 12
(by 12 I2|
7 4
1.4
4 5
@l
1 >
3 5
5 |- :
[ n
R
6. 5 -7 6
4 6 5
7. (13,22 8. 196 9. 29 10. 43
11. (—3,5) 12. (—2,4.0) 13. 7
14. Uncoded: 11 14 15} [3 11 0],[15 14 0].[23 15 15].
[4 0 0]
Encoded: 115 —41 —-59 14 -3 29 —15
~14 128 -53 -60 4 —4 0
15. 75 liters of 60% solution

25 liters of 20% solution
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Chapter Test 719

Chapter Test

Take this test as you would take a test in class. When you are finished, check your
work against the answers given in the back of the book.

1y
3n+2
@Nrilc an expression for the nth term of the sequence.

3456 7

[T TN TR TR TR

@Wrilc the first five terms of the sequence a,, = (Assume that n begins with 1.)

@Find the next three terms of the series. Then find the fifth partial sum of the series.
6+ 17+284+39+ ...

The fifth term of an arithmetic sequence is 5.4, and the 12th term is 11.0. Find the
nth term,

rite the first five terms of the sequence a, = 5(2)" . (Assume that n begins with 1.)

in Exercises 6 -8, find the sum.

0 ; «
6. Y (2 +5). 7. ) (8n = 5) 8. Y4(l).
=i n- “~
9. Use mathematical induction to prove the formula.
5410415+ -+ 5 = i’i’.’qi'_)

10. Use the Binomial Theorem to expand the expression (v + 2v),

11. Find the coefficient of the term «* b in the expansion of (2a — 3h)¥, |

In Exercises 12 and 13, evaluate each expression.

12, (1) 4P, (b) wh
13. (t) “('1.1 (b) (thJ

14. How many distinct license plates can be issued consisting of one letter followed by a
three-digit number?

15. Eight people are going for a ride in a boat that seats eight people. The owner of the
boat will drive, and only three of the remaining people are willing to ride in the two
bow seats. How many scating arrangements are possible?

16. You attend a karaoke night and hope 1o hear your favorite song. The karaoke song
book has 300 different songs (your favorite song is among the 300 s0ngs). Assuming
that the singers are equally likely to pick any song and no song is repeated, what is the
probability that your favorite song is one of the 20 that you hear that night?

17. You are with seven of your friends at a party. Names of all of the 60 guests are placed
in a hat and drawn randomly to award eight door prizes. Each guest is limited to one
prize. What is the probability that you and your friends win all eight of the prizes?

18. The weather report calls for a 75% chance of snow. According to this report, what is
the probability that it will nor snow?




720 Chapter 9 Sequences, Series, and Probability

n Cumulative Test for Chapters 7-9

Take this test to review the material from earlier chapters. When you are finlshad ] 25-1

check your work against the answers given in the back of the book.

: . varix FoR 1
In Exercises 1-4, solve the system by the specified method.

@ Substitution @ Elimination
[ y=3-—4? [.\'+3_v=—|

Av—2)=x— | Wot+dy= 0
Elimination e Gauss-Jordan Elimination
~2ct+d4y—- = 3 X+3y—-20= -7
r=2r+2r= -6 v+ y- z=-5
Xx=3r— z= 1 4c+ v+ 2= 3
v
In Exercises 5 and 6, sketch the graph of the solution set of the system of inequalitiet & ‘

@/ A+ y2-3 @ X— y> 6 “
x—3s< 2 Sv+ 2 < 10 1
|"2. 3}2

7. Sketch the region determined by the constraints. Then find the minimum w I=p

maximum values, and where they oceur, of the objective function z = 3y g ;_;:‘
subject to the indicated constraints.
x+4y <20 JIGURE FOR 2
v+ v< 12

X2 0

y2 0

8. A custom-blend bird sced is to be mixed from sced mixtures costing $0.75 per puui
and $1.25 per pound. How many pounds of cach seed mixture arc used to make 2
pounds of custom-blend bird seed costing $0.95 per pound?

9. Find the equation of the parabola y = ax® + by + ¢ passing through the points (1), 4
(3. 1), and (6, 4).

—x+2y —z= 9 In Exercises 10 and 11, use the system of equations at the left.

2x— y+2z=-9

3x+3y—-4:= 7
SYSTEM FOR 10 AND 11

m) Write the augmented matrix corresponding to the system of equations.
m Solve the system using the matrix found in Exercise 10 and Gauss-Jordan eliminal

In Exercises 12-15, use the following matrices to find each of the following, if possible

=3 g e[

’: g:f 12) 4 + 8 ~2B
-2 6 4 A—ZB AB

MATRIX FOR 16 16. Find the determinant of the matrix at the left.

1 2
17, Find the inverse of the matrix G it exists): 3 7 10}
-5 =17

&/




34,
36.
38.
40.
44,
47.
49,
50.
51.
52.
54,
56.
57.
58.
59.
60.
63.
68.
72.
1.
78.
83.

85,
87.
91.

92.

93.

94,

95.
100.
103.
104.
105.
106.

107.
110.
114.
118.

4.2,4.6,5.0,54,5.8 3. a,=12n -5

a,= —3n + 28 37. a, = 3ny — 2y

a, = nx — 3x 39. a,= —Tn + 107
a,=—-3n+%  41.80 42.52  43. 88
250 45. 25250  46. 3050

(a) $43,000 (b) $192,500  48. 676 bules
Geometric sequence, r = 2

Geometric sequence, r = —3

Geometric sequence, r = —2

Not a geometric sequence 53. 4, -1, i -,L,,, ﬁ
2,4,8,16,32  55.9,6,4,% Por9, ~6,4, -5 19
2,26,12,12/6,720r 2, -2./6, 12, - 12./6, 72
a, = 16(=3)" " ~ 3.052 x 10°5

a, = 1296(2)"; 3.545 x 10 13

a, = 100(1.05)" '; ~ 252.695

a, =5(02)" 12621 x 10 61. 127  62. 121
o 6438 6531 66720 67. 2485
25 69. 548645  70. 149350  71. 8
By 2 1512 76 L

(a) a, = 120,000(0.7) (b) $20,168.40
$32,939.75; $32,967.03 79-82. Answers will vary.
S,=n2n+7)  84. 8, =4n(18 - n)

S, =1 -] 865, =1 - (-4))
465 88. 385 89. 4648 90. 12,110
5,10, 15, 20, 25

First differences: S, 5,5, 5

Second differences: 0, 0, 0

Linear

—=3,-7,—-13, =21, =31

First differences: —4, —6, —8. — 10

Second differences: —2, -2, —2

Quadratic

16, 15, 14, 13, 12

First differences: —1,—1, — |, — 1
Sccond differences: 0, 0, 0

Linear

0,1,1,2,2

First differences: 1,0, I, 0
Sccond differences: — 1. 1, —1

Neither

15 96. 120 97. 56 98. 220 99. 35
126 101. 28 102. 10

X+ 165 + 9612 + 256x + 256

X0 — I8¢ + 135x* — 5405 + 121522 — 1458x + 729

a® — 15a%b + 90a’b® — 2700 + 405ab* ~ 243b5

2187x7 + 5103x%2 + 5103¢5y4 + 2835x4y6 + 945¢7y8
+ 189,\‘3}' 10 + 2]A‘_V|: + ¥ 4

41 +840i  108. —236 — 115/  109. |1
180 111 10,000 112, 72 113. 720
225792840  115. 56  116. 327,680  117. }
™ 119 () 43%  (b) 82%

A275

Answers to All Exercises and Tests

120. (a) 41.6% (b) 80% (c) 74% 121 3¢
122, 5 123} 124 4
! !
125. True, :; A+ 2)1(1': 0k 2+ 1)
126. True by Properties of Sums

127.
128.

129.
130.
131,

132.

133.

134.

True by Properties of Sums

True. The sums are equal because

2"+ 22423 4+ 24 4+ 254 26 =

24 2+24—2+25-2+26'2+2T 2+2H ."._

False. When r equals O or 1, then the results are the same.

The set of natural numbers

In the sequence in part (a), the odd-numbered terms are

negative, whereas in the sequence in part (b), the even-

numbered terms are negative.

(a) Arithmetic. There is a constant difference between
consecutive terms.

(b) Geometric. Each term is a constant multiple of the
preceding term. In this case, the common ratio is
greater than 1.

Each term of the sequence is defined in terms of preced-

ing terms.

Increasing powers of real numbers between 0 and 1

approach zero.

133.d  136.a 137.b 138 c e
139. 240, 440, 810, 1490, 2740 E
140. 0 < p < 1; Closed interval 3
Chapter Test (page 719) ;}
Ll _rt 1 2.4 =1t2 bt
B A T VA T R Y
3.50,61,72;140 4. a, =08n + 1.4
5.5,10,20,40,80 6. 86,100 7. 189
8. 4 9. Answers will vary.
10, v + 8% + 2460 + 3207 + 16y* 11 —108.864
12. () 72 (b) 328,440  13. (a) 330 (b) 720,720
14. 26,000  15. 720  16. 5  17. 3.908 x 100
18. 25%
Cumulative Test for Chapters 7-9 (page 720)
1’ (lv 2)7 (—%‘ %) 2' (21 - 1)
3. 4.2,-3)  4.(1,-2,1)
5. 6.
P
23 ,
| Y ’
i
-3-2-1 | 1 “3 4 ,% 1
+ -2 A} l‘
7‘4>" 3 I}"
s EEE R M 3
Lo T,
1'4‘ b
,'-BJ- ‘1




o ® 4 N & o0 o2

Minimum at (0,0): - = 0

Answers to All Exercises and Tests

Maximum at (4, 4): ; = 20

8. $0.75 mixture: 120 pounds; $1.25 mixture: 80 pounds

9. y=ix2 -2+ 4

[-1 2 <1 1 9
10.| 2 -t 2 : -9
3 03 -4 7

3 3 2 g
12. {0 5 L 0‘ 14. ,
~175
s[4 'zl 16. 84  17.| o5
3 =4 14

18. Gym shoes: $198.36 million
Jogging shoes: $358.48 million
Walking shoes: $167.17 million

-3

1. (=23, -1)

—6|
2

37

=20
-3

19. (-5.4)  20.(-3.4.2) 2.9

L N R I | _ 1
2579 3 Bas n+3
24. 920 25. (a) 654 (b) 4, =321 + 14

26. 3,6.12,24,48  27.
29. 1 — 1223 + 5422 — 108z + 81
32.70  33.120  34. 453,600
36. 720 37, !

Problem Solving (page 725)

1. 1, 1.5, 1.416, 1.414215686,
1.414213562, 1.414213562, . . .
x, approaches /2.

31. 600

2. (a) =2 b0
[ ]
..
0 ...°"J1o
o
@, TiT10 100 | 1000 | 10,000
a, | 1] 0.1089 | 0.0101 | 0.0010 | 0.0001
@ 0
3. (a) &

13
7
|

28. Answers will vary.
30. 210
35. 151,200

&

N4
.

10

11.
12.

|
13. 3 14, ——
15. (a) —3$0.71

(b) If nis odd, @, = 2, and if n is even, a, = 4.
(c)

n 1} 10| 101 ) 1000 | 10,001

a | 214 |2 4 2

(d) It is not possible to find the value of a,, as n approaches
infinity.

(a) Arithmetic sequence, difference = o

(b) Arithmetic sequence, difference = dC

(c) Not an arithmetic sequence

. (@) 3,5,7,9, 11,13, 15, 17

a,=2n+ |

(b) To obtain the arithmetic sequence, find the differences
of consecutive terms of the sequence of perfect cubes.
Then find the differences of consecutive terms of this
sequence.

(c) 12, 18, 24, 30, 36, 42, 48
a,=6n+6

(d) To obtain the arithmetic sequence, lind the third
sequence obtained by taking differences of consecutive
terms in consccutive sequences.

(c) 60, 84, 108, 132, 156, 180
a, = 24n + 36

a, 20
s, = =—— =40
! ) 1
¢ [ — — 3
This represents the total distance Achilles ran.
a, I
= =—==2

This represents the total amount of time Achilles ran.

()

A

a, = _4 TSy

- (1) 7,22, 11,34, 17, 52, 26, 13, 40, 20

(b) Eventually the terms repeat: 4, 2, 1 if a, is a positive
integer and —2. — 1 if @, is a negative integer.
Answers will vary.
(a) P, is true for integers n > 3.
(b) P, is true for integers | < n < 50.
(¢) Py, P,, and P, are true.
(d) P, is true for any positive integer n.
(a) Answers will vary.  (b) 17,710
(a) 30 marbles (b) 3t07:7t03
odds in favors of £
odds in favor of E + |

o _ PE)
(d) Odds in favor of event E = P(E)

(c) P(E) =

(b) 2.53, 24 turns
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