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Review of Integration and The Fundamental Theorem of Calculus
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Lesson: Tuesday, May 12, 2020

Objective/Learning Target:
Use Basic Integration Rules
Practice definite and indefinite integrals
Understand the Fundamental Theorem of Calculus



Integration
o £(x)

Integration | can be used to find areas, volumes, central points and
many useful things. But it is often used to find the area underneath —
the graph of a function like this:

The integral of many functions are well known, and there are useful rules to work out the integral of
more complicated functions, many of which are shown here.

Definition of an Antiderivative

A function F is an antiderivative of f on an interval / if F'(x) = f(x) for all xin /.




Basic Integration Rules

Differentiation Formula
A similar table

d
of derivative 2€1=0
and integral d
rules can be rriladll
found in the d
L ki = kfx
front of your kbl igtas
textbook. ‘% [£(x) + g(0)] = £10) % g'(x)

_‘i M| = o |

o [+] = nx"

de:. 3

o [sin x] = cos x

d !

= [cos x] = —sinx

d ard

= [tan x] = sec’x

o [sec x] = sec xtan x
de™ ’
d 2
T [cot x] cscl x

L’-[csc x] = —cscxcotx
dx : :

Integration Formula

IOdr =C

Ik de = kx + C

ka(.t) dx = kJ'f(x) dx

j [f(x) £ glx)] dx = j flx)dx + I (x) dx

f vdi= T4 ot -l Aok

Icosxdr = sinx + C
jsinxdx =—cosx+ C
J’scc’.tdt =tanx+ C
jsccxumxdt = secx + C
Icsc’.ntx = —colx +C

Icscxcolxdr =—¢cscx+ C



Try these.

Evaluate each indefinite integral.
a. [7dx b. [(3x? — 4)dx c. [4e*dx

d. f‘i”dx e. [ csc?(x) dx

Remember: An integral function is a way to ask yourself, “what function gave this derivative?”

Don’t forget your “constant of integration”



Try it answers.

1. Evaluate each indefinite integral.

a. [7dx b. [(3x* — 4)dx c. [4e*dx
T C x*—4x ¥ C 4e’ v ¢

d. [ xzs dx e. [ csc?(x) dx

s(x‘__ sx-")g\)( —-Ccot v ¥+ C

2 -l
£ -sxre



Given an initial condition.

2.  Find a function, f(x), whose derivative is given by f'(x) = 4x® — 2x% + 7x + 1 and passes
through the point (3, 8).

Because we are given a value of the function we can now
evaluate to find out the “+ ¢” value.



Answer

2. Find a function, f(x), whose derivative is given by f'(x) = 4x® — 2x? + 7x + 1 and passes
through the point (3, 8).

3 r
fO) = X" ~ZX v TR FxtC

FD=%3 g=935+Cc c=-¥%1.5
' (—(x)=x“'-'gx’*'%x +x —%9.§

-~



You have just taken over as manager of a struggling umbrella company.
Umbrellas are manufactured at a rate given by G(t) = 20t — t? umbrellas per
hour for 0 <t < 14, and t represents hours after the factory opens in the
morning (6 AM). G(t) is graphed below.

120
100 B
Remember, the first = "
derivative gives a rate of
change. When you are g >
given a rate, you can =
use an antiderivative to ¥l
find the number of oot
umbrellas at a certain
time. 0 2 3 s b 10 2 0

1. After a leisurely breakfast, you arrive at work at 9 AM.
a. Write an expression that gives the number of umbrellas that have been produced before
you even arrived.

b. Roughly how many umbrellas were produced during this time?



You have just taken over as manager of a struggling umbrella company.
Umbrellas are manufactured at a rate given by G(t) = 20t — t% umbrellas per
hour for 0 < t < 14, and t represents hours after the factory opens in the
morning (6 AM). G(t) is graphed below.

1. After a leisurely breakfast, you arrive at work at 9 AM.
a. Write an expression that gives tge number of umbrellas that have been produced before

you even arrived. S G(.C) dt
0

b. Roughly how many umbrellas were produced during this time?
(Answerg will 2) + 6 (0) ™ =
vary Wased on GL3) « B -—%-3-"“'-5
metnod ) 2-




At 12:30 PM you break for a long lunch.
a. Write an expression that gives the number of umbrellas that have been produced that
day up until your lunch break.

b. Roughly how many umbrellas were produced during this time?

Write an equation involving an integral for a function f(x), that gives the number of umbrellas

produced x hours after the factory has opened.

Find f'(8) and interpret your answer in the context of this problem.

When is f (x) changing the fastest? How do you know?



2. At 12:30 PM you break for a long lunch. ‘
a. Write an expression that gives the nburgber of umbrenas tnat have been produced that

day up until your lunch break. j
Gu)dt
0

b. Roughly how many umbrellas were produced during this time? )
(Answers will .5 + a3) rGales) 2.6 =319

ary based on
, o~y Jmetn D . : umiorel|las
3. Write an equation involvingan integral for a function f(x), that gives the number of umbrellas

produced x hours after the faetqry has opened.
£ @ = )G (_E) dt
° -~ ———
4. Find f'(8) and interpret your answer in the context of this problem.

produced at t=¢ G(3) = 20(8) ~* = q, Umbrellas
5. When is f(x) changing the fastest? How do you know? YCX houy

At t=10 (4PM) because 1he rate of praduction (F'(x)/qu?)\
S daf a maxivmum. . y




FTC

The Fundamental Theorem of Calculus

Important Ideas: X
An accumylation funchon autpurs ™ME Aréa ynder q curve

o\ SoMme smmng valug, To X (“‘Cinpur).
w‘ﬂ%ﬂ?:"r_* " e rate of accumulation
F(x) = j‘(t) dt
C & srarving value ‘
FTC (Park ) : Rate of change of an actumulation funchion

X
d =% =
Ei{“”)‘”’ = F(x) = F(x)



https://www.khanacademy.org/math/ap-calculus-ab/ab-integration-new/ab-6-4/v/fundamental-theorem-of-calculus

Practice FTC

1. The graph of f(t) is shown below. Let h(x) = ffz f(t)dt.

d.

b.

C.

Find h(2).

Find h(8).

Find h'(x).

(4. 4)

10

(-4, -4)

L)

(8, ~4) (12, -4)

Graph of f



Answers

1. The graph of f(t) is shown below. Let h(x) = [, f(t)dL.

a. ‘Find h(2). i ik
fEede = (AW =¥ /\/\
-2
i N A 10 =
b. Find h(8). — N -
(fle)de =€ +8 — 3 (2)4)
c.— :ind h'(x). v i (-4,-4) e (8,-4) (12, -4)

W (x) = f(x) Graph of f



Practice

Definite Integral Practice

Basic Integrals Practice

More Examples with Answers



https://cdn.kutasoftware.com/Worksheets/Calc/06%20-%20First%20Fundamental%20Theorem.pdf
https://mathcs.clarku.edu/~djoyce/ma120/integralpractice1.pdf
http://www.math.utep.edu/Faculty/tuesdayj/math1411/1411Ch4Sec1.pdf

