Basic Integration
7.4 — Definite Integrals & Riemann Sum

This section will illustrate how to calculate the area Definite Integral
under curves. This is called a definite integral of a
function.
Area under ffrom a to b Approximated by n Left-
Rectangles
Three left-handed rectangles Approximating the area under a nonnegative function
f(x f by n rectangles...
) b-a
1. Calculate the rectangle width Ax = .
n
2 2. Find x-values X1 , Xa, . . . , Xn by successive
f additions of Ax beginning with x | = a.
3. Calculate the sum: fix;) e Ax +f{x))e Ax +
fixs)e Ax +... +f(xn)® AX
a
X Axis b
Six left-handed rectangles  f(x
:‘L—_— The Riemann Sum
<
The sum in step 3 is called the Riemann sum. The
limit of the Riemann sum as the number n approaches
= infinity gives the area under the curve and is called
;: the definite integral of the function f from a to b,
b
written I f(x)dx.
a
2 X Axis b
Infinite number of rectangles f(x
§ Area under f(x)
fromatob
a
X Axis b
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Basic Integration
7.4 — Definite Integrals & Riemann Sum

Ex A: Finding area given a graph

#1) Find the sum of the areas of the shaded rectangles. Round answers to two decimal places.
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Basic Integration
7.4 — Definite Integrals & Riemann Sum

Ex B: Approximating Area by Rectangles. Pro Tips

#1) Approximate the area under f(x) = x?2 from 1 to 2 by five rectangles. Use

rectangles with equal bases and with heights equal to the height of the curve at the 1. Calculate the
left-hand edge of the rectangles. rectangle widths

2. Find x-values x; ,
X2, ..., Xn DY
successive additions
of Ax beginning with
X1—a.

3. Calculate the sum:
fx1) ® Ax + f(x2) ® Ax
+fxs)e Ax+... +

Az fx dx = £ )-AX J{xJ px < F )+ Ll < MS)D o) ¢
' = 0(N % - ")"‘Hl) *-V( )15 f S’)Lf
2 (V5 GTE (3) 4 (2

1
L VAN

55 53 SL
. )k a3 L L 49 | Y | 8l
T S s
~ 25 _ s 3 49 LY gl
~ 125 12§ 1°2% “ 19 “ 125
~ 2S5

rzs

The Calculus
Page 3 of 4



Basic Integration
7.4 — Definite Integrals & Riemann Sum

C: Use the graphing calculator program Riemann to
approximate the area using 10, 100, and 1000
rectangles. Round to two decimal places.

#1) f(x) =5x+3,a=2,b=20
TL n:= IOI A~ Ae3 L.

7L n=vr00, A% 035, 9 pu™

T& n=woo, A= jous.iq 1

#2) f(x) =x%2+2,a=2,b=10
IF n= 0, A= 309 Z

T+ nzuo0, 42373.P3S'Z
T5 nzyee0, 4 2 346.282575D

D: Use your graphing calculator to find the area
under the curve. Use filnt from the home screen and
do an integral calculation from the graphing utility.

B)  f() =25-22,[5,5]
LT (255, %, -5, ) = 166 Ton?
) fe)=x*+1,[0,4]

S‘\"I"""(xx*l ) ﬁ. CJ, ‘l) = @g U\n.1

Review
Trig Review

sin(@) = csc(0) =
cos(8) = sec(9) =

tan(f) = cot(0) =

#1) Find sin (=7)

#2) Find sec (2)

#3) Find cot ()

#4) Find cos(7m)
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