Answer Key

September 2nd: 5.3: The Fundamental Theorem of Calculus

Extra Practice Exercise

4
1. Compute / (:c + 3) dz using the limit definition of the definite integral, i.e. write:
0

4 n
/0 (x+3) dz = nlglgoz;f(xi)Am
1=
and compute the right-hand-side by following these steps:

a. Break [0, 4] into n subintervals [zo,z1], [Z1,22], ..., [Tn-1,Zs] of equal length Az. Write down a
formula for Az. Write down a formula for x; that works for i = 1,2,...,n.

M= Xiza4ibx= iv‘\_

b. Select sample points z7,...,z},, one coming from each of the n subintervals. Specifically, for
t=1,2,...,n choose z} = x; from (a) and then write down a formula for f(z}).
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c. Plug your answers from (a) and (b) into the sum: Z fx)Az = Z (‘1 i/r\ + 33 . Bﬂ'
i=1 i=1

d. Using algebra and the formula Zz = n(n2+ 1), simplify your formula from (c¢) so that it no
. i=1
longer contains a Z .
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4 n
e. Compute / (z + 3) dx by computing lim Z f(z7)Az using your formula from (d).
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Warm-Up Exercise

T

2. (Clicker) Define G(z) = / f(t) dt, where y = f(t) is graphed below. Using the area interpretation
0
of the definite integral, compute G(0), G(1), G(2), G(3). Which is largest?
a. G(0) = O

G(l) =

c. G@2) =&-\=)

d G@3) = \-"avYs =\




Fundamental Theorem of Calculus (FTC). Let f be continuous on [a, b]. Then:

T
e Part 1: If G(z) = / f() dt, then G is an antiderivative of f (i.e. G'(z) = f(z)).
a
b
e Part 2: If F' is any antiderivative of f, then / f(t) dt = F(b) — F(a).

Class-time Exercises

1. Compute the derivatives of the following functions using the FTC Part 1.

2. G(z) =/03(t5—9t3) i G'x)y= X>-9qy3

z4 X" x“\ "
b-F(w)=L2 Vet -gﬂrdug {T at F‘(nv-ww»raxﬁ—ﬂ
o 0

c. H(x)=[:szt4 dt W () = (-S0x) (eosx)

2 V= o l v, S
d I(rf:)‘=fﬂc tant dt —g Yank dt +gtur\k,dk T'6)=-To X tan (V3 )

Ve 0 taxtan ()

2. (Clicker) Which of the following is an antiderivative of Inz?

: \ _
a. G(z) =/ Inz dz
x

b. F(z) =zlhz+z

@Neither of the above

d. Both of the above



