Integrals as an Accumulator

Key Question
How does the concept of accumulation relate to the application of the integral?

Background
What is a definite integral?
The definite integral of a rate of change is the net amount of change over an interval.  This is also the accumulated change and is a pillar in the foundation of the calculus.

FTC: 

The right side of the equation represents the final value of f minus the initial value, which results in the net change.  This value can be positive, negative or zero.
AP students are generally well versed on using the definite integral to apply the FTC to various problems from non-contextual problems to applications of area and volume.
If we rearrange the FTC, we arrive at:


Final Amount = Initial Amount + Net Change




Application 1:  The Integral of a rate is an amount (analytical approach)
From the 2013 AP Calculus AB/BC exam:
[image: ]







As with nearly all AP calculator questions, the given function G(t) is a rate.
Let’s look at part (b):






Now, let’s extend to part (d):



	


Application 2: Using accumulation given the derivative of a function (graphical) [image: ]













Let’s work out part (a):




Note:  Students often struggle to find a definite integral where the upper bound is less than the lower bound.

Extension:
Find the maximum value of g(x) on the interval [-4, 3].

Accumulation Activity
[image: ]Consider the following function f(x):




1.  f(x) has zeroes at 0, 4, and 8
2. On the interval [0, 4], f(x) is symmetric about x = 2.  
3. On the interval [4, 8], f(x) is symmetric about x = 6.
4. The areas above and below the x-axis are equal.
5. F(8) = -4
6. 

Based on the above information, answer the following questions:


a. 					b. 




c. 					d. 




e. 					e. 


[image: ]



Using the same information from the previous page, answer the following:
a. F(0)						b.  F(4)




c. F(2)						d. F(6)




Given that , find:
e.  G(2)						f.  G(0)


g.  G’(x)						h. G’(8)


[bookmark: _GoBack]i.  Sketch a graph of G(x) on the interval [0, 8]
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