18A The Area Under a Curve

Consider the function ¥ =35. Find the area under the curve for
1=x54.
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Next, consider the function /' (x)=x’ +1

Want to estimate the area under the curve for | S x < 4.

Divide the interval into three strips of equal width:

Ay flz)=22+1

Extend these strips to make rectangles.



Upper Rectangles:
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What 1s the area?
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Lower Rectangles:

What 1s the area?
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Middle Rectangles

What 15 the area?
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Now change the width of each rectangle to > s0 there are 6

subintervals. Calculate the area of the upper and lower
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As more subintervals are created. the values of the lower and
upper rectangle areas become closer and will converge to the
value of 4. the area under the curve.



Consider the lower and upper rectangle sums for a function
which 1s positive and increasing on the interval a <x<bh.
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The area of the lower and upper rectangles are:
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Fundamental Theorem of Calculus (18C)

I f(x) is a continuous positive function on an interval
a =< x < b then the area under the curve between = = a

I
and =00 is f f(x) dx.

For a continuous function f(x) with antidenvative F(z), fb f(z)dx = F(b) — F(a).



3 Use the fundamental theorem of calculus to find the arca
between the z-axis and: P g3
a y=2z° from z=1 to =2
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