Chapter 13

Sequences; Induction; The Binomial
Theorem

13.2 Arithmetic Sequences
1. d=a,-a =(MN+1+4)-(n+4)=n+5-n- 4=1
a,=1+4=5 a, =2+4=6, a,=3+4=7, a,=4+4=8

2. d=a,-a=(MN+1-5-(n-5=n-4-n+5=1
a,=1-5=-4 8a,=2-5=-3 8=3-5=-2, 9, =4-5=-1

3. d=a,-a=(2(n+1)-5-(2n-5=2n+2-5-2n+5=2
a,=2X-5=-3 a,=2x-5=-1 a=2x3-5=1 a,=2x4-5=3

4, d=a,-a =0@BMn+)+1)-(N+1)=3n+3+1-3n-1=3
a=34+1=4, a,=3+1=7, a,=3x3+1=10, a, =34 +1=13

5. d=a, - a =(6-2(n+1)- (6-2n) =6- 2n- 2- 6+2n="-2
a,=6-21=4 a,=6-2=2 a,=6- 280, a,=6- 2x4=- 2

6. d=a,-a =(4-2n+1)- (4-2n)=4-2n-2-4+2n=-2
a,=4-24=2 a=4-2x=0, a,=4- 2x3=-2, a,=4- 2x4=-4

d - = _l(n.}.])?_a_En?—l‘_in_é_i.}ln—_i
7 e AT Ny & 3 27337273 3
11 1 11 1 1 1 1 11
==-=X==, a,==- - = -—, Q=== —-X3=:-—” a==- —-x4::u§
2 3 6 2 3 6 2 3 2 2 3 6
d = +l( +])_.. @+l _—_2+1 +l_ 3_ 1 —l
8 S = 568 253 4" 2 32" 2
q:—2+l)(l:£’azzg+l)Q:Z,ag:g+l)G:£, 4:24—1)@_5
3 4 12 3 4 6 3 4 12 3 4 3

9. d=a,-a =In3"-1In3"=(n+1)In3nln3=In3(n+1- n)=1n3
a,=In3=1In3, a,=In3=2In3,a,=1In3°=3In3,3,=In3=4In3

10. d=a,,-a =€""Y-€"=(n+1)-n=1
Inl_ In2_

a1:e —l a2:e _2’a3:e|n3:31 a.4:e|n4:4
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Chapter 13 Seguences; Induction; The Binomial Theorem

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

a,=a+(n-1)d=2+(n-1)3=2+3n-3=3n-1
a,=3%-1=14

a =a+(n-d=-2+(n-1)4=-2+4n- 4=4n- 6
a, =4°5- 6= 14

a,=a+(n-1)d=5+(n-1)(-3)=5-3n+3=8- 3n
a;,=8-3%6=-7

a,=at+(n-1)d=6+(n-1)(- 2) =6- 2n+2=8- 2n
a;,=8-2%6=-2

1 1 1
=a+(n- )d=0+(n-1)===n- =
g =a+(n- Dd=0+(n-1>=2n-
1 1
==x5-==2
% 2 2
10 1 1 4 1
a+(n- =1+ (n- -' l-=n+===-=n
g =a+( ( 8 3 '3 3 3

41 _ 45 1

3 3 3 3 3

a =a+(n-1Dd=y2+(n- N2 =2 +J2n- J2 = J2n
a; =542

an=a+(n-1)d:O+(n- 1)p:pn_ P
a; =9p- p=4p

a=2 d=2 a=a+(n-1d
a,=2+(12-1)2=2+11(2) =2+22=24

a,=-1d=2 a =a+(n-1)d
a,=-1+(8-1)2=-1+7(2)=-1+14=13

a=1 d=-2-1=-3, a,=a+(n- 1d
a,=1+(10-1)(-3)=1+9(-3)=1- 27=- 26

a,=5 d=0-5=-5 a,=a+(n-1)d
3, =5+(9- 1)(-5) =5+8(-5) =5- 40=-35

a,=a d=(a+b)-a=b a =a+(n-1)d
a=a+(@B-1b=a+7b
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24,

25.

26.

27.

28.

29.

30.

Section 13.2

a, =245, d=446-2J5=2J5, g =a+(n-1)d

a, = 245 +(7- 1246 = 245+ 6(24/6) = 245 +12J5 = 146

a=a+7d=8 a,=a+19d
Solve the system of equations:
8- 7d+19d=44

= 44

12d=36® d=3® a=8- 7(3)=8- 21=-13

Recursive formulac a, = - 13

a=-a+3d=3 a,=a+19d
Solve the system of equations:
3- 3d+19d=35

a,=a,,+3

=35

16d=32® d=2® a=3- 32 =3-6=-3

Recursiveformula: a, = -3

a,=a,,+2

89:a+8d:'5 a15=a+14d=31

Solve the system of equations:

-5-8d+14d=31® 6d=36® d=6

a=-5-8(6)=
Recursiveformula: a, = -53

ag=a+t7d=4 ayz=a+l7d
Solve the system of equations:

-5- 48=-53
a,=a,,+6

=-96

4-7d+17d=-96® 10d=-100® d=-10

a=4- 7(- 10)=
Recursiveformula: a, = 74

4+ 70=74
a,=a,,-10

a.=-a+14d=0 g, =a+39d=-50

Solve the system of equations:

-14d+ 39d=-50® 25d=-50® d=-2

a=-14(- 2) =28
Recursiveformula: a, =28

a,—a+4d=-2 a,=a+l2
Solve the system of equations:
-2- 4d+12d=30® 8d=

a,=a,,-2
d=30
32®d=4

a=-2- 44) = -18

Recursiveformula: a, = -18

8,=8.,+4

Arithmetic Sequences
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Chapter 13

31.

32.

33.
34.
35.

36.

37.

38.

39.

40.

a,=a+l3d=-1 ag=a+17d=-9
Solve the system of equations:
-1-13d+17d=-9

4d=-8® d=-2® a=-1-13-2)=-1+26=25

Recursiveformula a, =25 a,=a,,- 2
a,=-a+lld=4 agz=a+17d=28

Solve the system of equations:
4-11d+17d=28

6d=24® d=4® a=4-11(4)=4-44=-40
Recursiveformulaa a,=-40 a,=4a,,+4

S = g(a+ a,) = §(1+(2n- 1)) = g(zn) =n’
31 = g(a+aﬂ):g(2+2n):n+n2
S, = 5(a+a,) = 5(7+(2+5n) = 5(9+5n) = %mgnz

S =5(a+a)=5(-1+(4n-5)=5(n- 6)=2n" - &

a,=2 d=4-2=2, a,=a+(n-1)d
70=2+(n-1)2® 70=2+2n- 2® 70=2n® n=35
S = 2(a+ a,) = %—5(2+ 70) = ‘3’2—5(72): 35(36) = 1260
a,=1 d=3-1=2, g =a+(n-1)d
59 =1+ (n- 1)2® 59=1+2n- 2® 60=2n® n= 30
S, = 5(a+a,) = 32 (1+59) = 15(60)= 900
a,=5 d=9-5=4, a,=a+(n-1)d
49=5+(n-1)4® 49=5+4n- 4® 48=4n® n=12
S = g(a+ a,) = %(5+ 49) = 6(54)= 324
a,=2 d=5-2=3 a =a+(n-1d

41=2+(n-1)3® 41=2+3n- 3® 42=3n® n=14
S, = D(a+a,) = (2 +41) = 7(43) = 301

Seguences; Induction; The Binomial Theorem
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4]1.

42.

43.

45.

Section 13.2  Arithmetic Sequences

Using the sum of the sequence feature:
mL sey . +4.
12.M: 128,137
=T |

Using the sum of the sequence feature:
M sey . -
3oHa 1,25, 10
a3I7

d=52-28=24
a=2.8
36.4=28+(n- 124
364=28+24n- 24
36=24n
n=15

a,=28+(n-1)24=28+24n-2.4~2.40+0.4

d=73-54=19
a=54
32=54+(n- 119
32=54+19n- 19
285=19n
n =15
a8 =54+(n- D19 =54+19n-19=19n+35

d=7.48- 49 =258
a=49

66.82 =4.9 +(n- 1)2.58

66.82 = 4.9+ 2.58n - 2.58

64.5 = 2.58n

n=25
a, =49+ (n- 1)258 =4.9+258n- 2.58
a, =2.58n+2.32

SR D =] T L
LHa1215.102
288.5

ITHECET +.
ZaMa 125102
F95. 5
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Chapter 13 Seguences; Induction; The Binomial Theorem

46.

47.

48.

49.

50.

51,

d=6.9-371=319
a=371

80.27 =3.71+(n- 1319
80.27 =3.71+3.19n- 3.19
79.75 =3.19n
n=25
a,=371+(n- 1319 =3.71+3.19n- 3.19
a, =3.19 +0.52

T T .
aMa12252122
1849,

Find the common difference of the terms and solve the system of equations:

(2x+1)- (x+3)=d ® x-2=d
(5x+2)- (2x+1)=d ® 3x+1=d
X+1=x-2® 2x=-3® x=-15

Find the common difference of the terms and solve the system of equations:

(Bx+2)- (2x)=d ® x+2=d
(5x+3)- Bx+2)=d ® 2x+1=d

2X+1=x+2® x=1
Thetotal number of seatsiss S=25+26+27+ ...

Thisisthe sum of an arithmetic sequencewithd =1 a=25, and n=30.

Find the sum of the sequence:
S, = 2[2(25)+ (30 - 1) ] = 15(50+ 29) = 15(79) = 1185
There are 1185 seatsin the theater.

Thetotal number of seatsis:. S=15+17+19+ ...

Thisisthe sum of an arithmetic sequencewith d = 2, a=15, and n =40.

Find the sum of the sequence:
Sp = %[2(15) +(40- 1)(2)] = 20(30+ 78) = 20(108) = 2160
The corner section has 2160 seats.

The lighter colored tiles have 20 tiles in the bottom row and 1 tile in the top row. The

number decreases by 1 aswe move up the triangle. Thisis an arithmetic sequence with

a, =20, d=-1andn=20. Find the sum:

S= %9[2(20)+ (20 - 1)(- 1)] = 10(40 - 19) =10(21) = 210 lighter tiles.
The darker colored tiles have 19 tilesin the bottom row and 1 tilein the top row. The

number decreases by 1 as we move up the triangle. Thisisan arithmetic sequence with

a,=19, d=-1 and n=19. Find the sum:

S=2[2(19) + (19- 1(- )] = (38 18) = 3 (20) =190 darker tiles
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Section 13.2  Arithmetic Sequences

52. The number of bricks required decreases by 2 on each successive step. Thisisan
arithmetic sequence with a, =100, d =- 2, andn = 30.
(& Thenumber of bricksfor thetop stepis:
a, =a +(n-1)d =100+ (30 - 1)(- 2) =100 +29(- 2) =100 - 58 = 42
42 bricks are required for the top step.
(b) Thetotal number of bricks required isthe sum of the sequence:

S= 2100+ 42] = 15(142) = 2130
2130 bricks are required to build the staircase.

53. Find n inan arithmetic sequence with a, =10, d =4, s, =2040.
=>[2a8,+(n- d] ® 2040=3[210) +(n- 4]
4080 =n[20+ 4n - 4] ® 4080 = n(4n +16)

4080 = 4n*+16n® 1020 =n’+4n

N?+4n-1020=0® (n+ 34)(n- 30)=0® n=-340r n=30
There are 30 rows in the corner section of the stadium.

54. Theyearly salaries form an arithmetic sequence with:
a, = 35000, d =1400, s, = 280, 000.
Find the number of years for the total salary to equal $280,000.

S, :§[2a1+ (n- 1)d]

280,000 = 2[2(35000) +(n- 11400 | ® 280,000 =n[35000+ 700n - 700]

280,000 = n(700n + 34300)
280,000= 700n*+34300n® 400=n*+49n® n*+49n- 400=0

_ - 49+ 497 - 4(1)(- 400) _ - 4914001 - 49+63.25

- 20) 2 2
n»7.13 or n »-56.13
It takes about 7.13 years to have an aggregate salary of $280,000.

55.  Answerswill vary.

1381



