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where F is the antiderivative of £,

Recall;

*The general derivative is a slope-finding function or formula : (ex. f‘(x) =2x + 1)

*The specific derivative is the actual slope at a point (ex: £*(3) =7)

Likewise...

The indefinite integral is an Area-Finding Function or formula (Ex: IZxdx =x’+C )

The definite integral is the Actual Area of the region for an interval (Ex: £ 32xdx =8 )

*If a function is continuous on a closed 1nterva1 then the function is able to be 1ntegrated on that interval
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**NOTE: we don't'heed to welrry about the constant of integration “+C “. It will always wash out.
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integral Properties:

) [ fE)dx=0
2) [[F =~ )

3) Ib S (x)dx = r f (X)dx + Ib f (x)dx (givén that ¢ is between a and b)

ExampleB If }nf (x)dx =4 and If (x)dx ~1 fmd the below:
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b 1t 2 F ) dyzfpand £(8) = 6, find £ (3).

*Reminder that the FFTC can be used as an equation solving tool to find the value of an antiderivative at a
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Calculus Chapter 4.4b Average Value Theorem (MVT for Integrals) )k € g
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If function £ is integrable on the closed interval [a,
b], then the average value of f on the interval is
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*There exists a rectangle such that the area of the rectangle is the same as the area under the curve
(shaded region). f (c) is the height of the rectangle

Example 1: a) Find the average value of f(x) = x*+1on[2, 5] b) find the ¢ value
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2" pundamental Theorem of Caleulus (SFTC)

Definite Integral as a Function
To recap, we’ve covered:

1) Indefinite General Integrals (Area—ﬁndlng functions)
2) Definite Integrals (Finds Area between 2 x-values)

There is also now a function that is the integral itself. Instead of going from a constant to another

constant, we are going from a constant to a moving value of x.

Consider:

£ =] feeye

2n Fundamental Theorem of Calculus **Very Important**

Applies the concept that derivative and integrals are inverse operations of each other.

d (x)

1) clx
d

2);,;

Example 2:

a) *{j‘ﬁdz‘] [X

=

B

j f(t)dt

[ p(x) .
| fat

g(x)

= f(p(x))- p'(x)

(ais a constant)

= f(p()-p' (¥~ f(g(x)q' (%)

o ] a-

x o=

"L 2

:/;x XZ

d|% 1
o) EE[ j (2t+3)dt} =

(t
~
X
4
™~
x.
P
<
{
)




he

L;t f}% AU&?K ﬁjé; Lél/%ﬁ 7;;&6% ( ﬁ ﬂ/T “Q»zgw I;%”)L{%?w’z, g }
v ;

é':%

"”H‘Eﬁw A e e,

/

kot

@ ?: mg C- vgf%QMK

/:

I¥ ’lf) qgg’ a%,;é le "f[:b /z:&’ ;ﬂ%&’ vaﬁ%ﬁﬁ i ‘7%52 c{?@gg ﬂg?

\,%@Qwﬂ r:?? "’F} O ”ff'léé?; !;'E“)L-gwa“

o Me@o
é:;/f/ {f?’ A Jg,‘(é{‘) A

J
N

m{[w;g 160 dx

(b-a)) |

| 1;52 %\,

(o)

, 5 4,
% ’T?'wm @Xctﬁf‘ﬁ a veo g’«,‘iﬂj { €. 5”44'::@ 7%424 7%-@ g, Cfp

4

f‘v’\’?@fwg} [::td 4:] ‘f![‘“i?én

50

C-valie xem’s‘jé«s
» / ff_‘ﬁs’\ '#14 C&’Eﬁi
< inferyal [a’ / J

|
{

&

§
.
s
Eos g G

b

Fhe i’é‘c‘:‘”)’ééﬁ/ﬁ%‘; /s e

same as he aveaVundo the cowe. £CN s Hhe /ze:j L o reffaﬂj/{
%,

[

£(x) = 54

£( )=t

[ = e 4
[3= c:”?”
c=3Ji3

C=Jiz sinee 1<VI3<S

e
&

gﬁfﬂéﬁf O‘*ef’ji‘{)f{wiéﬁ%) = ﬂré& g ““Mé?m Aejj Lﬁé @m
(G| Bind e wenge velue of 6= 2y
Use /4% Valice 77@2:%3 § (é) = 5%'&; j 3;24» (Aye

il *H\,

on [ﬂd 5:]



U (cotimed ) %

I Folonartl Thewem o Colakis (SFTC)
De&’\f'}a j;”‘l’é’/’agw(«g as_a %ﬂa‘?’f@h |

T ﬁgmf’ wele wwgqgj
f) %’?éé’g{:i‘z ?ﬂ"ki? fﬁxg (’é{,i’é’k{,w Fiﬂs» gﬁ "{"aiing }2’2“35)

) O&'pn “il‘séﬁ m“ﬁymﬁs (rg[m;é a;rgﬂ /{:’/&?’”éf% s?; wazﬂ%@)
N@»u Z%E’re if, a{,{?s’c,; e ’(émc%*m ‘%/wﬁj r's %/Zf m?’% ¥ ;7%3/{
vt 5 TEaek g afne Trom & ;:“;«w.,sizfé*ﬂfii ‘?L 4;7@2'[/5’4
@rﬁ;é@?‘“ ‘"P(%) g({{)ié T et 1[)‘51, /{’ ;

Camns’ ﬁi““’é’ ywe mvﬁg as‘?;, 6{«@;% X Cob 75/2%% 71{5
A mﬁwg Vakue a{ X,

. X o damontall Theovem of Gﬂ@éajf&(?(g? 19
V7 e
2 — A 1 au] £0,60) - p60)

* Ve

| etx
% (?,;/ ot ﬂf/)@rﬂrm{ %‘f{

) Fiud fi[\)wﬂ“] el (f) F:@

| (/Q a > € i N ‘:2 ”j?)}{ im ‘ mim’m 3 ~ :w:g"”mw.
‘(”)gmR c&[i ”64*&&] mgﬁg{ é"i’ii“*"a‘ T kiR x40 :
3 ; - S .
o | s ’ * —— e )
‘ . o ok ko Cf 4 W
2 xj = “ I (A’i + BX‘A%xzwj’x)’
*::J? 4 ¥4 ,
EALI 2 5?;(%+wa§¥)
G\)’*{J)X ”(}C “*'3;() ,

= fadx-3 |

sEre does f*éf*é; “pp !;rf? N
(‘}ﬁg f;? Jér[s,z:’ é{f?mfrg; wiﬁfﬁ ?;E;;

neo ) 1y be a comstont g




,«W.W 4 }; g ; 3
54 %‘f g{fv@ 3/ ‘E)f’ﬁ?%“&{’ g
[ [3 /45‘(9 J:

e JYWFQ #35?“4?&&& ﬁ:(?i} 4?5@?!&;%?
- ph
te)s :
éf]wu Veliee 77?ﬁ5v€fﬂ) "‘L‘: £60dx.

y . \
43) £x)= x-qJ [_0 2] '”:““JX“E?M&

(<] o
: i R A , 2
"?(ﬁ) =3 g X - Qx 6;235 s 1 x* Z]

oL L X2 73’5’}:. £ 4yl 4G
2Ty 2l g e 5~ 3)
He)= 1(2-405) = |- 20 -
o L AS o 3 - 12/ % ; v
C-dfc = |- ‘Qg ey e [ A g}g =0 } | /3/:
[ ﬁ?i‘ | I 2
[M ”fm?jgg o “X= 0435 Kﬁ“"i%’f?
— o
if‘@?(x (?5%:” X [ /éi /f’j f(c ;,};;w«*rrj a'?as,a Xwek” s KT%ZS(%&}X”}(
% Y - Y Yy
et iy
”Wéf/

d > ‘ ” Q-(E: > G 2 ey ,‘i »ff 2 o , o T
,gcc) = %’:(Lf’) - % ’ﬂ?:;,) S | ey T = s ey

7]
4
{;@p}g ":wf%)’?j/;;‘
) 46)=4 - [-2 ]
. .2 = ) o 2’2
O TR S PR
o f CHN 3 2 0 g =l
. %f»;, o id A %’zf = /3
i a1 =Y,
{’\(f) . Lfyif‘»“fz"J)( o f[fé 32 ¢ = g e f"féf}é}f”iﬁg 3
Tkl )t :jJ*‘ff’ C-vollues Tak
B 3:2' . B /{?W gw{:ﬁ‘én ;?{fg ﬁs
= FxxX : 9 T — éi/
5 £()-% [c=* 1155 |




W Lot fﬁ

/ ) ) 4(><> Sinx Yfi’? ’T] ey~ sinx

¥ wamﬂﬁwix,s;a%mﬁwgww>@3%w@@
1= 5[ f)wf} 2 /
“ﬁ}/( 53(? Q%%

s

-

|

J, ;
. i ’ f“’ g{i?ﬁ? ——
= «(’wmﬁx ]5 Sine = 2 <‘f ﬁj%ffﬁ —— »
I ¢= ézci"‘? C=10.¢9
5
(>> Vrad mj value f(’“? ouer. interua [‘3’ (j } /?\
Z - .
[ foadeo2s

P

LSRN AN
) f”%& ) %;557

“.
P

r(‘i J‘ffx 6
- |
F75-9) + SFTC: ;,{ [ f%‘méu]w(%)&x
X v ,
75 VZ"@:‘){ L e Lo,
) ek ”"‘Ji [te)dt = %Q??]?»gx

Ay 2

{2

s,

?%W%) 5\)& ¢ (Xﬁ) 515 Jxte

’h
U (EDF j |
X Q{x Wx%ii*) +XF2 - 3% X

4
%wej

o ;vva% / |
i _:’i s,

il eifher e d ()t = (80 y)
boendl 15 0,




¥1) £69= | Ve

A’ - siay o
Ax [ j A f

3
QFM{K) j mé c’L%

iﬁA siﬁf‘p?i]

~3

)
= (5inx) - cosx

TP R—

ﬁ/ww J’%?;%W’f

33) - 3x"

et







Calculus Chapter 4.5a U-Substitution Method for Indefinite Integials }< NG j

U-Substitution is the reverse of the derivative chain rule. We want to look for a function and its

B

derivative to be i‘nt‘he integral. \\. %g&( suls F /{ . / Qﬁ (S m W‘f%w{ ' k@.ﬁumﬂ/}w
Example 1: Aan ;/?‘7?7 fe?é/é’m f”??l" a S’fm/;\é‘;f“ one.
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This means that:
f'(x) = cos(3x) - 3 uli 7r far f%z/{) roblem.
f'(x) = 3 cos(3x) [3cos(B3x)dx = sin(3x) + C

Suppose f(x) = sin (3x)
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U-Substitution Steps:
Assign the ‘v’ value to the expression inside the parentheses.

. . . du
Find the derxvegtlve of u: -

Solve for dx.
Rewrite the integral in terms of u'and du. (Check to make sure no “x” or ‘dx remains)
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**
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Calculus Chapter 4.5b U-Substitution Method for Definite Integrals

U-Substitution with definite integrals: Be sure the bounds matches the variable of the problem
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Integmls of Odd and Even Functions

Review: Suppose. I S (x)dx = 9 and I f (x)dx 5, find I f (x)dx

J"C(x. @[zﬁ\ﬁx +S f(x) = %( ?) D

Even/Odd Rules:

-~ e

" Even: j’ F)dx = zj’ F(x)dx ,”;,[
-~ 0 .

Odd: If(x)dx-:()

iy oA T

. . 3 -3 37 .
Ex. 3: Suppose g(x) is an even function where j g(x)dx =2 and j g(x)dx =4 . Find j g(x)dx .
' 0 4

(Sketch a possible graph using the above given information)
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- Ex, 4: -Same as Example 3, but g(x) Is an odd function: Ig(x)dx =2 and I..g(x)dx =4. Find fg(x)dx .
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Non-AP Calculus Chapter 4.5

Integration and U-Substitution Worksheet
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