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Fond AN TAL THEOREM OF CALCULUS

The fact that the area under the graph of y = f(x) is found by integrating f(x) 1s known
as the ‘fundamental theorem of calculus’. 31 A"H"J)

Put another way, the theorem says that

if A 1s the area under the graph of y = f(x) — A(xb

(measured from some starting value of x),
dA w » L
— =1(x)

then 4,



To get an 1dea of why the theorem is true,
think what happens when the value of x is
increased by a small amount ox.

Let 0y be the corresponding increase in y,

and 04 the increase in the area (shaded lighter).
The extra area is very close to being a trapezium
whose parallel sides are

Sodd= 1(urytsy)dx = (:1* 154) S
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Now think what happens as ox gets smaller and smaller:
oy also gets smaller and smaller, so y + %20y gets closer to y,
0A d4

and the ratio 5, gets closerto . .
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