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Notes on FTC Part 2 and AROC vs Average Value

(| X)dx = £(B)- £ (@)

Part 2 states that

Let’s Prove it:

Foo =[x

First, evaluate the integral:
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It would have been much faster to find F'(x) using the 2" fundamental theorem
instead of doing all that work.
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Find F'(x)
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We know from part 1 of the fundamental theorem that:

Just plug in the limits, and multiply by the derivative of what you plug in. Subtract

top — bottom. If either of the limits of integration is a constant, don’t forget that

the derivative of a constant is O.
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Given that the following function, f(x), is comprised of two line segments and a semicircle, answer the following

questions. g(x) = f_xs f(t)dt f(x)1
4 )(10,7)
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1. In your own words, what does g(x)represent? )
signed avea £ix) ¥ ¥he X-axw from
+= -5 4+ + = X
2 Whatisg'(x)? __£ (x) 2™ e j‘“» Fe)- | —£(-5)-0 = £ (x)

3. In your own words, what does g”(x)represent?

{'lx), ov “ne slepe of +(x)
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4. Find g(-5)=___ O f—s‘ fle)dt 5 Findg(5)=___ 2 j 1 Fle)d€
-1 25"‘-“35‘ y
6. Findg(10)=__ 2.5 [ /rerdt 7. Find g(10) = —32 [.2#rerat
-3
8. Findg(-10)=__—3 9°(-10) =f£L-10) 9. Find g'(0) = 5 9'lo) = £(o) L
10. Find g”(0) = © g" (0) =f'(0) 11. Find g”(6) = 1/5' 9"(L) = FIL)
12. Findg"’(-5)=_DAE 3"/—5’) >£(-5)
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13. On what intervals would g{x) be decreasing? Justify your conclusions.
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14. Find the x-values of any relative extrema for g(x). Justify your conclusions.

q has a relative max when q9'=f Changes From + o = S no  rel max
s 3 ‘=
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15. On what intervals is g{x) concave up? Justify your conclusions.

v wHien 9'-13 is Ineseasing, - g is Conecave p
on (-10,-3)v (-3,0) U(S,I0)

16. Find the x-values of any points of inflection for g(x). Justify your conclusions.
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17. Find the range of g(x). Justify your conclusions. O, —=
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What is the difference between AROC and Average Value?

The average value of a function is b—l—_[bf(x)dx

/

AROC is the average rate of change of a function and is I%M .
—d
You need to be very careful that you use these formulas correctly, especially when working

velocity.

jbv(t)dt is the average velocity of a function, and using FTC and the fact that vw(z)=x'(¢)
_a a

x(b) = x(a)
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Example: The velocity of a particle is given by v(r)=¢*-3t.

Find the average velocity of the particle over the time interval [1,4].
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Find the average acceleration of the particle over the time interval [1,4].
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