CHAPTER VIII: Sequences; Induction; the Binomial Theorem
Exercise 1.

In Problems 13-24, determine whether the given sequence is arithmetic, geometric, or neither. If the

sequence is arithmetic, find the common difference and the sum of the first n terms. If the sequence is
geometric, find the common ratio and the sum of the first n terms.

13. {a,) = {n + 5} 14. [b,) = {4n + 3} 15. [c,) = {2n°) 16. {d,) = {2n* = 1}
17. |s,) = {33"} 18. [u,) = {33"}. 19. 0.4.8,12, ... 20. 1,-3,-7,-11,...
3333 55 55 2345 357911
R S,— = = = LT o
A 274787167 2.5 3797 2781 = 3'4°5°6 A 2°4°6° 8710
Exercise 2.
In Problems 25-30, find each sum
50 30 30
25. 3 (3k) 2. > K 21. S (3k - 9)
k=1 =1 k=1
40 T /1\k 100
28. 3 (~2k +8) 2. z(:) 30. S (~2)F
k=1 k=1 %2 k=1

Exercise 3.
In Problems 3740, find a general formula for each arithmetic sequence.
37. Tth term is 31; 20th term is 96 38. 8th term is —=20; 17th term i1s —47

39, 10th term 1s 0; 18th term is 8 40. 12th term is 30; 22nd term 1s 50

Exercise 4.

In Problems 49-54, use the Principle of Mathematical Induction to show that the given statement is true
for all natural numbers

i 3n
49.3+6+9+---+3u=7(u+1}

50. 2+ 6+ 10 + -+~ + (4n = 2) = 207

SL24+6418 +---+ 23" =371 5346+ 12+ - +3-2"1=3(2"-1)

n
3.1 +42+7+ -+ (3n=-2) :%H(mﬁ_ 3n-1) 54.1-3+2-44+3-5+--+n(n+2) :E{” +1)(2n + 7)
Exercise S.

In Problems 5760, expand each expression using the Binomial Theorem.

57. (x +2) 58. (x — 3)° 59. (2x + 3)° 60. (3x — 4)*

30



Exercise 6.
61. Find the coefficient of x” in the expansion of (x + 2).
62. Find the coefficient of x* in the expansion of (x — 3)%
63. Find the coefficient of x” in the expansion of (2x + 1)
64. Find the coefficient of x® in the expansion of (2x + 1)%

Exercise 7.

20
1) Find the coefficient of x1° in the expansion of (3x + i)

20
2) Find the coefficient of x1° in the expansion of (xz - f—c)

HOMEWORK
Exercise 1: 14, 16
Exercise 2: 26, 28, 30
Exercise 3: 38, 40
Exercise 4: 50, 52, 54
Exercise 5: 58, 60
Exercise 6: 62, 64
Exercise 7: 2
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