342 Chapter 5: Integration

EXERCISES 5.2

Sigma Notation 8. Which of the following express 1 —2 +4 — 8 + 16 — 32 in
. .o
Write the sums in Exercises 1-6 without sigma notation. Then evalu- s1gm6a notation’ S R
ate them. a. E(_Z)k—l b. 2(_1)k2k c. E (—1)kF1 gk+2
2 6k 3 k—1 k=1 k=0 =
L ; k+ 1 2. 1; ) 9. Which formula is not equivalent to the other two?
Exercise 4 5 . N 2 (— l)k 1 2 (—l)k . 1 (—l)k
3.2 cos ki 4./;smk77 k— 1 Akl ekt 2
3 4 10. Which formula is not equivalent to the other two?
5. E —1)k*! s1n? 6. D (—1) cos km

=
I

4 3 -1
a. D (k— 1) b. _2(k+ 1?2 e DK

7. Which of the following express 1 +2 + 4 + 8 + 16 + 32 in “= = =
sigma notation?

6 5 4
a. >2¢! b. >2* c. > 2k
k=1 k=0

=1
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Express the sums in Exercises 11-16 in sigma notation. The form
of your answer will depend on your choice of the lower limit of
summation.
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5.2 Sigma Notation and Limits of Finite Sums

11. 1 +2+3+4+5+6 12.1+4+9+ 16

1 1 1 1
13 §+Z+§+E 14. 2 +4+6+8 + 10
1 1 1 1 1 2 3,4 5

5 7
25. D k(3k + 5) 26. D k(2k + 1)
k=1 k=1

28. (ékf - ékf

SRR < 5 )3
27. 552 + k
1; 225 = =1

Values of Finite Sums

17. Suppose that Eak = —5and Ebk = 6. Find the values of
=1 =1
a. 23ak
=1

d. En:(ak — by)
=

b. 2%

k=1

€. ];(bk - Zak)

C. ;(ak + by)

18. Suppose that Eak = 0 and zbk = 1. Find the values of
=1 k=1

n
a. 2 8ak
k=1

C. En:(ak + 1)
k=1

b. > 2500
k=1

a S 1)
=

Rectangles for Riemann Sums

In Exercises 29-32, graph each function f(x) over the given interval.
Partition the interval into four subintervals of equal length. Then add
to your sketch the rectangles associated with the Riemann sum
Sto1f(cr) Ax, given that ¢ is the (a) left-hand endpoint, (b) right-
hand endpoint, (c) midpoint of the kth subinterval. (Make a separate
sketch for each set of rectangles.)

29. f(x) =x>—1, [0,2]
30. f(x) = —x% [0, 1]
31. f(x) = sinx, [—m, 7]

32. f(x) =sinx + 1, [—m, 7]

Evaluate the sums in Exercises 19-28.

33. Find the norm of the partition P = {0, 1.2, 1.5,2.3,2.6,3}.
34. Find the norm of the partition P = {—-2, —1.6, —0.5,0, 0.8, 1}.

Limits of Upper Sums

For the functions in Exercises 35-40 find a formula for the upper sum
obtained by dividing the interval [a, b] into n equal subintervals. Then
take a limit of these sums as n — 0 to calculate the area under the
curve over [a, b].

10 10 10
19. a. Dk b. > k? c. DK
k=1 k=1 k=1
13 13 13
20. a. >k b. D k? c. Dk
k=1 k=1 k=1
7 5 .
21, > (—2Kk) 2. YT
k=1 k=1 15

35. f(x) = 1 — x? over the interval [0, 1].
36. f(x) = 2x over the interval [0, 3]

37. f(x) = x> + 1 over the interval [0, 3].
38. f(x) = 3x? over the interval [0, 1].
39. f(x) = x + x? over the interval [0, 1].

40. f(x) = 3x + 2x? over the interval [0, 1].

6 6
23. >3- k) 24. > (k* - 5)
k=1 k=1
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