Name: Period: Date:

AREA UNDER A CURVE Guided Notes

Let f(x) be a continuous, non-negative function on the closed interval [a,b]. Determine the area bounded by f(x), the
verticallines x = aand x = b, and the x-axis.

f(x)

X-axis

XxX=a x=»b

We can use rectanglesto approximate the area under the curve by subdividing or partitioning [a, b]into n number of
rectangles of same width. Equal width partitions are called regular partitions.

width =

where the partition points in termsof a and Ax:

xX=a x=Db
—> > | —>
Xo X1 X2 X3 Xn-1 Xpn

Partition points:

Xo= =a=a+0-Ax
X1= a+1-Ax

X, = a+2-Ax
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If the rectangles’ height are takenfrom left side of the rectangles
Partition Height Width (Ax) Area
2nd flxy) X, — X4 Ax - f(x4)
3rd f(x,) X3— X, Ax - f(x,)
X-axis
x=a x=>b (n—1th f(xn—Z) Xp1—Xpp |Ax: f(xn—Z)
xO x1 xZ x3 xn—l xn nth f(xn—l) xn - xn—l Ax - f(xn—l)
The total 4,, of the n rectanglesis given by the sums of the areas
b—a —a b —
A= () pa) + () e+ (50)  po) 4 (o) Fatan) + (o) )

SampleProblem 1: Lety = f(x) =1+ %xz on [0, 2]. Determine the left sum for regular partitioninto 4 subintervals.
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If the rectangles’ height are takenfrom theright side of the rectangles
Partition Height Width (Ax) Area
2nd f(x,) X, — X4 Ax - f(x4)
e
3rd f(xs) X3— X, Ax - f(x,)
X-axis
x=a x=>b (n—1th f(xn—l) Xp1—Xpp |Ax: f(xn—l)
X0 X1 X3 X3 . Xn-1 Xn nth f(xn) X, — X1 Ax - f(xn)
The total 4,, of the n rectanglesis given by the sums of the areas
b— b — -a b—
A= () pe)+ (20 poe + () p) 4+ (0) - pte) + () £

SampleProblem 2: Lety = f(x) =1+ %xz on [0, 2]. Determine the right sum for regular partition into 4 subintervals.
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If the rectangles’ height are takenfrom the middle of the rectangles
Partition Height Width (Ax) Area
f(x) 1st (x1 ;—xo) X1—Xp Ax-f x1-|2- adl
2nd f(x2 ;xl) Xy —Xq Ax - f xz-lz- ad
3rd f(x3 -;—xz) X3— X, Ax-f x3; i
i N x=b (n— Dth f(x"_2 ; x"_l) Xp1—Xpp | Dx-f (x"_z_; Yn-1
X X1 X2 X3 Xp_1 Xp nth f (xn + xn_1) X, — %,y Ax-f (xn + xn_1>
2 2
The total 4,, of the n rectanglesis given by the sums of the areas
o= (2 (Y () ) (59 (250 (59 (23

() ()

SampleProblem 3: Lety = f(x) =1+ %xz on [0, 2]. Determine the middle sum for regular partitioninto 4

subintervals.
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