Riemann Approximations - cont.

4
2
ex: Approximate the integral fx“dx using a trapezoidal
0
approximation with two equal subdivisions. Then
determine if the approximation is an over or under
estimate.
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ex: Approximate the integral f\/;dx using a trapezoidal
1

approximation with three equal subdivisions. Then
determine if the approximation is an over or under
estimate.
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1

ex: Approximate the integral f—dx using a trapezoidal
A

approximation with three equa] subdivisions. Then
determine if the approximation is an over or under
estimate.



THEOREM 4.9 The Trapezoidal Rule
Let f be continuous on [a. b]. The Trapezoidal Rule for approximating [ f(x) dx is

b F—
f fx) dx = bzna[f(-‘n) + U(x) + 27 () ++ - - + 2x,_ ) + flx)])

Moreover, as n — 22, the right-hand side approaches J:' f(x) dx.

Observe that the coefficients
in the Trapezoidal Rule have
the following pattern.

F 23 a. .. A2 I | "
bt x 3z r
3 2 3




- Over and Under Estimates

ex: Determine if Trapezoid Approximation would yield an
over or under approximations.
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When estimating an integral value using a Trapezoidal
Approximation, the approximation will be an over or
underestimate depending on whether the curve is




If a trapezoidal sum over approximates ‘]; 4 f(x)dx, and a right Riemann sum under
approximates [ * f(x)dx, which of the following could be the graph of y = f(x)?
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Comments:

If the graph is decreasing, then Right(n) < [* f(x)dx < Left(n) for the right Riemann and
left Riemann sums using » subintervals.

If the graph is concave up, then Mid(n) < _j; b f(x)dx < Trap(n) for the trapezoid sum and
the midpoint Riemann sum using »n subintervals.

Graph (A) is decreasing and concave up, and therefore could be the graph of y = f(x).

If the graph is increasing or concave down, the respective inequalities are reversed.



- Riemann Approximations and Tabular Data

ex: Estimate the value of the integral using the indicated
method and n subdivisions indicated by the data.

2 3 4 6 8 10
f(x)| 17 1 -2 8 7

10
a) ff(x)dx Left Riemann, n=4
b



10

f(x)

17

10
b) ff(X)dx Right Riemann, n=4
2




10

f(x)

17

10
) ff(x)dx Midpoint Riemann, n=2
p)




10

f(x)

17

10
d) ff(X)dx Trapezoid Approximation, n=4
2




ex: Estimate the value of the integral using the indicated
method and n subdivisions indicated by the data.

X 1 3 9 12 21
flx)| 2 “10 | 1 5 6

2

1
a) ff(x)dr Right Riemann, n=4
:



2

12

21

f(x)

11

1
b) ff(x)dx Trapezoid Approximation, n=2
!




19 f|f(x)|dx Left Riemann, n=2

1

12

21
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FR 20

A test plane flies in a straight line with
positive velocity v(r), in miles per
minute at time 7 minutes, where v is a
differentiable function of 1. Selected

values of v(r) for 0 < r £ 40 are shown in the table above.
(a) Use a midpoint Riemann sum with four subintervals of equal length and values from the table to

f (min)

10

15

20

25

30

35

40

v(r) (mpm)

7.0

9.2

9.5

7.0

4.5

24

24

4.3

7.3

20
approximate Io v(r) dr. Show the computations that lead to your answer. Using correct units,

explain the meaning of j:ov(f) dr m terms of the plane’s flight.
(b) Based on the values in the table, what 1s the smallest number of instances at which the acceleration

of the plane could equal zero on the open interval 0 < r < 407 Justify your answer.




4.2/4.6 Extra Practice WKST

1.

(Calculator Permitted) If the midpoints of 4 equal-width rectangles is used to approximate the area
enclosed between the x-axis and the graph of y = 4x - x?, the approximation is
(A)10 (B)10.5 (©)10666 (D)10.75 (E)11

*See printout.



4.2/4.6 Extra Practice WKST

p >

Calculate the approximate area of the shaded region in the figure by the trapezoidal rule, using
5

_— 4
divisions at .\‘=§ and x =—.

3
50 251 7 127 77
(A) e (B) 108 (C) 3 (D) Ty (E) -



4.2/4.6 Extra Practice WKST

3.
If three equal subdivisions of [—4, 2] are used. what is the trapezoidal approximation of
I . .e__xd\- ?
o i
(A) & +e+e? B) e'+e’+é ©) e*+288+2e8%+e7?

(D) -;—(e"+ez+e°+e'2) (E) %(e‘+2e2+2e°+e'2)



4.2/4.6 Extra Practice WKST

4.

x |o[os[1o]1s5]20
fO(3] 35813

A table of values for a continuous function £ is shown above. If four equal subintervals of [0.2]
are used. which of the following is the trapezoidal approximation of I:f(x)d\' ?

(A) 8 (B) 12 (C) 16 (D) 24 (E) 32



4.2/4.6 Extra Practice WKST

t (sec) 0|2]4]|6
a() (fusec®) | 5| 2|83

The data for the acceleration a(r) of a car from 0 to 6 seconds are given in the table above. If the

velocity at =0 1s 11 feet per second, the approximate value of the velocity at 7 =6, computed
using a left-hand Riemann sum with three subintervals of equal length, is

(A) 26 fusec (B) 30ftsec (C) 37fusec (D) 39ftsec (E) 41 fsec



4.2/4.6 Extra Practice WKST

6.
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The flow of oil, in barrels per hour, through a pipeline on July 9 is given by the graph shown
above. Of the following. which best approximates the total number of barrels of oil that passed
through the pipeline that day?

(A) 500 (B) 600 (C) 2.400 (D) 3.000 (E) 4.800



4.2/4.6 Extra Practice WKST

7.

¥
4 -

y=fx)

X
0 1

A left Riemann sum, a right Riemann sum, and a trapezoidal sum are used to approximate the value of
L'fuldl. each using the same number of subintervals. The graph of the function [ is shown in the figure

M.Mdlhﬂ-ﬁn.Mdlhuludﬁﬂx)dx?

L Left sum

L. Right sum

HL Trapezoidal sum
(A) 1 only
(B) W only
(C) M only
(D) 1 and 1 only
(E) 11 and Il only



