The Fundamental Theorem of Calculus: Part 2 (Part 1 is harder!)

If f(x) is the derivative of F(x), then:

b
f f(x)dx = F(b) - F(a)

For real numbers a and b (called the limits of integration). It is not required thata < b.
Note: not yet proven or intuitively understood, just didn't want to obscure the easy stuff!

An object moves along the x-axis such that its velocity in cm/s is given by (t) = 2t . Attime ¢ = 0 s, the objectis at

the origin. After 3 seconds, how far as the object traveled?
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1. Find the specific position function x(¢).

x()= 'Cn'f'c ¥ xO=t*

Xl»=p=0 7
O €.

2. Use the position function to find the
difference between the positions (“displacement”)
at time b= Bandnme t=10.
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3. TFind the exact area under the velocity

g A function in the same time interval as problem 2.

Use units in your calculations.
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4. Write a definite integral ﬂlat\vili find the displacement. Then use the second FTC to evaluate the integral.
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In a complete sentence, write a conjecture about what you think the definite integral can be used to find
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But will this assumption, that the definite integral will compute area under a curve, work for non-linear functions?
Until we prove this conjecture, we will have to estimate area using traditional methods. This will lead us to the
definition of a definite integral as the infinite imit of Riemann sums.

Whatisa Riemann sum? A Riemann sum is a method of approximating areas under curves by using basic geometry
to partition the coordinate plane.

There are four basic types of Riemann sums to be familiar with for the AP test. They are abbreviated as LRAM,
RRAM, MRAM, and TRAM. The AM stands for Approximation Method and the other letters are for Left Rectangle,
Right Rectangle, Midpoint Rectangle, and TRapezoid.

Let’s try it

Use LRAM, RRAM, and MRAM to approximate the area un the interval [1,5] using n=4 subintervals.

ram: Lot - Re 4 RRAM
il angle.
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