Calculus Chapters 4.3/4.4a 1% Fundamental Theorem of Calculus
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[ fGds = o) - Fa)

where F is the antiderivative of f.

Recall:
*The general derivative is a slope-finding function er formula : (ex. f‘x)=2x+1)
*The speciﬁc derivative is the actual slope at a point (ex: f ’(3)' =7

Likewise...

“The indefinite integral is an Area-Finding Function-or formula (Ex: J 2xdx =x>+C )

The definite integral is the Actual Area of the region for an interval (Ex: f 2xdx=8 )

*If a function is continuous on a closed interval, then the function is able to be integrated on that interval

)

__Class Examples:

4 a2
1. Evaluate "; (3x” +4x—1)dx

*¥*NOTE: For definite integrals, we don't need to worry about the constant of integration “ +C“ . It will always
wash out. .

2. Evaluate

L 2xdx
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@ Integral Properties:
y [ fedc=0

2) [ F)ds == f(x)ax

b C b
5) [ fax=[ fx)de+ [ f(x)dx  (gventhatcis betweena andb)
3 6 ,
Example 3: If jf (x)dx =4 and J.f (A)dx =-1 , find the below:
0 3
[
a) | F(x)ds
0
3
b) | /(X
5 -
o [F(x)dx
3

6
d) [(=57(x)+3)dx

. .
Ex. 4: If [ f'(x)dx = 10 and £ (8) = 6, find f (3).
*Reminder that the FFTC can be used as an equation solving tool to find the value of an antiderivative at a

specific point. Recall that J;b S'(x)dx = f(b)- f(a)

Ex.5: The area for each region is given. Find f: Flx)dx
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Non-AP Calculus Ch. 4.3-4.4 Definite Integrals Classwork Problems
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41. Using Properties of Definite Integrals Given 42. Using Properties of Definite Integrals Given
j:f(x) dx =10 and Ef(x} dr =3 ;‘ Ef(x)dx =4 and ij(x}dx = —1
evaluﬂ:e | " evaluate
@ j st o [ e @ [ o ® [ s
5 | ”'3 3 g
{©) j; f(x) d. {d) j; 3f(x) dx. {c) J;f{x} dx. (@) L —5f(x) dx.

/) ";-Think About It  Consider the fanction f that is continuois
. on the interval [—5, 5] and for which

43. Using Properties of Definite Integrals Given

5 » |
[rorac=10 ma ['stac= -2
* f f)dx = 4.
-

evaluate

6 - o |
{a) L [fix) + gln]dx. | L . [g{x) — F(x)] dx. Evaluate each integral.

£
@ [ U+

(3 ]
{©) J 2g{x} dx. (d) f 3f(x) dx.
2 2




@ Evaluating a Definite Integral In Exercises 5-34, evaluate

the definite integral. Use a graphing utility to verify your
result, | .

. ) |
8. 1 (7 = 31) at 10, f (6x2 — 3x) dx
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2 '3 '8
13. f (-7-1).43: 16. j 7 dx
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Calculus -___Chapter 4.4b Average Value Theorem!Mﬂ for Integrals)

N
( Anction f is integrable on the closed interval [a,
b}, then the average value of f on the interval is_

1 b
fe)=g— 1@

*There exists a rectangle such that the area of the rectangle is the same as the area under the curve
(shaded region). £ (¢) is the height of the rectangle

_ Example 1: a) Find the average value of f{x) = X+1on[2, 5]. ) find the c value




@ 4.3-4.4a Definite Integrals Using Graph Classwork Problems

47. Think About It The graph of f consists of line segments
and a semicircle, as shown in the figure. Evaluate each dﬁﬁmté
integral by using geometric formulas.

(a) fo flx) dx

{ .2)

® [ stoas

2
{c) L . flx) dx

&
(d) f_ df(x)dx
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” ) Finding the Average Value of a Function In Exerc"
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Chapter 4.4b Average Value Theorem Classwork Problems

Y 53, flx) = 3, [0,1]

N

51-56, find the average valué of the function over the givenj
inierval and all values of x in the interval for which

function equals its average value.

51, f(x) = 9 — x2, [~3,3]

54, f(x) = 422 — 322, [0, 1]

55. flx) = sinx, [0, 7] 56. f(x) = cos x, [0, g{l




4.5a U-Substitution Classwork Problems

ks

},mdmg an Indefinite Integral In Exercises 5-26, find the
indefinite integral and check the result by differentiation.

6. [ - 99 a ] B (2

8. f Y3 — 4x*(—8x) dx

2. |—% & 22 ijﬁ dx
e —op® A e
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24, f [xz + W}

33. j ar sin rx dx

36. jcscz (‘g) dx

40. f\/ tan x sec? x dx

42. fSIIng dx
COs” X




4.5b U-Substitution Change of Variable

Change of Variables In Exercises 47-54, find the indeﬁmte
integral by the method shown in Example 5.

47, f,x\fx + 6dx

48, [x/3x — 4dx

49, f #2/1 — x dx

50, f (x + 1)VZ = % dx.




Calculus Chapter 4.5a U-Substitution Method for Indefinite Integrals

.«//f\J—Substitution is the reverse of the derivative chain rule. We want to look for a function and its

" derivative to be in the integral.

Example 1:
Suppose f(x) = sin(3x)

This means that:
f'(x) = cos(3x) - 3 )
f'(x) = 3cos(3x), [3cos(3x)dx = sin(3x) + C
‘U-Substitutimll Stegs;:

. Assign the ‘u’ value to the expression inside the parentheses.
" - .. du
Find the derivative of u: —

1
2 dx

3. Solve for dx.

4, Rewrite the integral in terms of u and du. (Check to make sure no ‘x or ‘dx’ remains)
5

6

7

. Evaluate the Integral

. Write the answer in terms of X.
. **Not all Integral problems require U-Substitution. Check first to see if expansion/rewriting

problem will allow problem to only need the Power Rule**
: , 5
_Ex. 2: IX(X_ +1)] dx

O

Px. 3: sz sec®(2x*)dx

Ex. 4: jx3\/5—x4dx




Ex.5: ftan5 xsec’ x dx

Ex. 6: I(3 )

TN
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Change of Variable U-Substitution Method:

x7: | xx+3dx

Ex. 8: IXZVZ—xdx

O




. Calculus Chapter 4.5b U-Substitution Method for Definite Integrals

a \/T -Substitution with definite integrals: Be sure the bounds matches the variable of the problem

5 .
Ex. 1: jzx(xz —2)%dx
1




@ Integrals of Odd and Even Functions

3 3 10
Review: Suppose: J f(x)dx =9 and I F(x)dx =5, find j F(x)dx
10 -1 .. -1 A

Even/Odd Rules:

Even: j F(x)dx = 2} F(x)dbx

Odd: [ f(x)dr=0

3 : ~3 3
Ex. 3: Suppose g(x) is an even function where I g(x)dx=2 and .[ g{x)dx=4. Find j g(x)dx .
0 ho) -4

(Sketch a possible graph using the above given information)

3 -3 3
EX. 4: Same as Example 3, but g(x) is an odd function: I g(x)dx =2 and J. g(x)dx=4. Find _" g(x)dx.
0 -4 -4

- o 3 .
Ex. 5 Iffq)isevenand [ f(x)dx=7 and [F(0)dx =12, find [ f(x)dx
3 ~6 : 0
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Ch. 4.3-4.4 Deﬁnite Integrals Selected Homework

3.2

(4,2)
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: o, “Think About it Consider the function f that is contianons

.‘r'
"I

l  on the interval [— 5, 5] and for which

J{; ﬂx)dxﬁ&

k i Evaluate each integral.

T ;
»Ia}};[f(xHZ]dx (b) f Flx + 2 dx
v = ‘

S ‘ g 5 T
(c) f i) dx (fis even.) (@) f ) dx (fis odd)
. -3 =5

()




Ch. 4.3-4.4 Definite Integrals Selected Homework

o sink Alout I The graph of f consists of Tine segments, L(L 3 | ( N
) own in the figure. Evaluate each definite integral by using L
S metric formulas, " _‘

® j; 370 e 3] by = 3(2)= @
3 |
ofme ¢ [Z] o[ we 4y -[5]
e[ e gy Q] 0 [ 0e g-n ()
\) S Je /6 4+% 2 T 4 | 2

8. Think About it Consider the function fthat is continaous
on the interval [ -3, 5] and for which =

g Qx] = (s)-2(0)= I?
[ roras=a |
0. . ‘/ 0 .
i Evaluate gach integral, . LoxX42 CL g % o 24120
- #x X=""% 3275

: 5

= 4 +io :@ f{g(a»p“ _/\/

5 : ,
) [ f8) dx (fis even.) ) f q £ dx (f'is odd.)
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