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CHAPTER8
*Calc 1 review XU-sub
* Riemann Sums * IBP
*TheDefinite Integral *trig integrals
*Anbetween curves



Acak 1 renew
*Overview BE

*54.8E
Things youprobablyasare

... eventually. (a) IMte

(b) lim 322+5m
=0-

a->0 T24-2x +422

(a)

Ealx =3 Be
⑪x=- 1 +x=

a) f(x)=(x3 tan (x))'

Remember this?
CHIAN rule

=Astanzetses(ancel atthe

[F(g(x))]' =f((g(x)ig(x) b) gl=(n)
[

(C) hise) = (arctan/In (5x)))
'

-
"Pens-e(2*n

(2 +acoss)
10.20

=Ten(a))2*(In (5x))' CHAN
=>secktanael- 3 seck(/+ Icos-x(tsina))

=Ien(sni)2 * ic*
12+xcoss)



It'sall coming back...000 or not.

Soln Need to find critical values
-

where f(x) =0 i then
evaluateeach region of 10,4)
between thecritical values

(e.g. use a sign chath.

f(x)=(x-172(x-z) d/de

↓u Zu
f(x) =2(x-1)(x-z) +(x-1)2.2(x-z) &9an-

I (x-z) +(x -1) I=2z
=2(x-1) (n-z)()2x -3) =0 f(x) =2(x- 1)(x-2)(2x-3)

= -Ez b
fi(x) =0 =x=1,2,32

->>

kille A=x
=3

↓
Apretti i >

O dec. I 2 4

Oh, remembering now...



Do we need to know this...?

Oh man, that'sa lotof formulas, ...

make it stop Is this on theexam?

"Optional"
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dayin Studio

I



descape.

in studio
(in-person only)



anti-derivative.
-

-
2

x -> Ex
&Ex



Some useful

formulas.

(a)
(b)

(C) anti-derv.
--

-
dides

=eeEamonintele
I

ve+1e

so F(x)=be-this? (a) f(x)
=sin (3x)

I ↑ F(x) ==cos(sa)+
its derivative s

Since
itsderatee

(b) g(x):is - secia1h

G() =iaz - tanx +c
!

-problem

c) h(x) =(x3 -2)2
-

h(x) =(x - i)(x - i) =x=x-ast-in-sL

- -x - x2

=x-2x2z =x-2x2 +*
Check answer.

A(x) =Ex* - 34 - x +C H)-(En*-E-+d
=.7 -3 -(n) to

=In --+ 2 =3" - 2x +z



position =velocity
asitual tro

nee

position at t=1is
2 So the anti-derivative of

velocity att=1 is 10

v (t) ="anti-derivative ofacceleration" velocity is position

=2Lt +k
use WIII =10 mis to find C. ⑭irateenev(i =(l)- (1)+) =10

-C =10 - 2 +5 =4+90:67/6
Wow Find theanti-derivative of v(t) anti-derivative

&
SIt) = - it" +*t+C

Ex 3x- lox
134

-(1) =5 (l)" - E(l)"+E( + c =2 -***=d/de
24 - 2+5

- 134
=>C=2 -5 +I - =

=

=2613



🤔

Office Hours Poll

So this is why we needed -Sin(an)=to learn derivatives, "

I

rememberme...t

secptance - secke

-
-5x

+secke(tans-secs) dicalfer - Stanlede-sn(ane
=je5*secx-tanx + (

Isdr= Inul+

(b) ( - de
Id= sin-felt

↑
-Ide
= Sit-2 is da

=Isin"(M)-2 enkel +C



Studio WS on Thursday 

Wait ... what?

Ixdx=Ex+
IBP Se"de=E x5+c

Sluse dx=?
Ummm...

I since de=-cos +
trig integral. Icoss de=Sins + (

Pythagin-sub
you've gottobe joking

not as hard as it looks

I I dx=Itan"(ase)+>
It (ax)

-(ax)+c
(a=3)

=) xdx ==fan(3a)+>



Find 
(1) The anti-derivative
(2) The average value over the interval [1,2]
(3) The definite integral of h(x) over the 
interval [1,2]

-
=

->

-





⑧
↑youal
Here

&Ex. f(x) =Fxz over (-1,2]
using n

=6 rectangles.

Lower sum
f(x)=y

=Fuz

I- f(1.5)= It(l)2

Aliinit.ire
- -0.5 0.5 5

Arec -(.5)(05) +(5)(08) +(.5)(.8) +(05)(5) + (5)(,307) +(562)

=1553 (under-estimate)

A



orestimateestimate/ft/
t

always pick largerheight (y-ml

M
always pick the lower heightly-value

left always pick let y-value--

Italways pick roty-rule
sun
r

⑧

stateitsl
⑱ E

·(5)(8) +(05)(01) +(.5)(o() +(05)(.5)
+(.5)(0307)

=4 + o5 +o5 +64 +o25 +0153 (10553 I=08 +r1+.403= 2.203 over-estimate under-estrate



↳endpoint
E 02 - ...

4 =>>>>> (b)rightendpoint

n=# intervals =4
Notation A=interval left endpoint

=0
-

b=interval right endpoint
=2

->Do: firstleftendpoint

->dr: lastrightendpoint

AX: widthof each rectangle
===3=I =-5

⑧ ?

Left endpoint
f(x)=y

=x+2x

META f(x)=1(0) =0
f(x)=f(.5)= 5+2.).5)=1
f(xz)=f(x)=1+2 =3

f(x)=f(1-5) =1.5+2(1.5 =15+4.5=6

① Idetits (a,bl f(x)=f(z) =2+2+2)2 =10

In intur

se:values.

-

airIproblem.

2) computethe

② plug in Ki-values
(to

=105)(0 +1 +3 +67
f(ze) toget y-values.

③ Mult.y-values by width
=65)(10) =55

EX.
Iadd up. Right Xu =0

- t x
=0 7.5

Approx f(x)=x+2x" over 10,2) w/n=4 endpoin =0 +2 1.5)

crea under rectry les B =0 +Y(.5)

using right-hand endpoint rule. -orinp*Sn Find endpoints. I plug in e-values into fuel

x,=05 f(.5) = 5+2.51 = 1

xz =1 f(x) =

f(x) =%
9)

n !x3 =1.5 C

f(z) =
xy =2

③ Area= 05(1) +.5(3) +-5(6) + .5(10) 05(1) +5(3)+ .5/6)+05(8)

=(05) ( 1 +3 +6 +105 =o5(1 +3 +6 +8)
=5 (20) =10 =05(18) =9



(a) leftendpoint
EX -

=>>>>> E(b)rightendpoint

↳=-muer=Aen+
en-ExEX.

Ry =f(wisx =f(x)x+A +A +A
-

Aresin=(f(a)+2fa)+zfrtzfestfri
letendpointformula

*-1

(n =2 f(x) sx
Ax=width of each- ba i=0

rectangle D

No =G
21 =A+Ax right endpoint formula

28
=a+2-Dx

Rn=f(xwise
Mr = a+b.xx k=1

i mind formula

⑪=a+n-xx =a +(b))
O=a +b - a
=b



E.
= Friday StartHERE

> BIG trapezoid
notmidpoint

it
sytycli

-

1.5)(.375) +(.5)(1.875)+(5)(4.375)
+05.875)

=.5(.375+1.875 +4.375+7.875)

=05/14.5) =7.25

Anotes! leftendpointformula-

n-1

↳n=Eosoffn
=>
Dxf(x)+1xf(x)+... +1xf(x-1)

Ax= be =(x(f(x) +f(x,) +.., +f(xn -1))

Do =a right endpoint formula

21 =a+Dx Rn = -xf(un)
k=1

=Dx f(x) +(xf(x) -... sesf(x)
:

=(x(f(x,) +f(x) -... -flen)
Di =a+k.x

mind formula

i Mr =Rr_Ex(f)]
In =a+ns =AA

=a+x())
-(f(x) +f(xi

=

a +b - a= =([f() +2f(x,) +. .. +2f(n- 1) +f(x)]



E.

eit
Bet

augualue fait

apptse *

-5 cocotriny;iyyolyri -
1.5)(.375) +(.5)(1.875)+(5)(4.375)

+05.875)

=.5(.375+1.875 +4.375+7.875)

⑧(a)Whatwasinlowerestime
in =05/14.5) =7.25

(b) Whatwas upperestimate?
(from rightendpoinal

(C) and themidpointestimate
gave us whatvalue?

Note to self

Don'tforgetaverage value!



Ex

I i toialance TRMdis

S t
Q: What is Ax? =
Q2:Whatis a? Whatis b? b. estimatethe averageseaat
Q3:Whatare the f(xi) values? trip.

C-0010 +40 +62 +82 +96 +108 +116+125+132 +(37)
total dist
--

total tre -arg speed

n=10 I
1x =1001 No= 0, 21=0.010

Area =Ax(f(x) +f(x) +f(xz)+-.. +fan-i)) ·presentint=(0001) (0 +40 +62+82 +96+108 +116 +125
+132 +137 +42]

I notthis one.

=100K (898) =.898 miles traveled

any value of f(x) over (ab)=bsover

...ne
iME





Warm-up

unless, you know... Summer

---

⑦ye
⑧

al Ek
= 1+2 +3 +4 +5 =15

(b) is(IRm =D +512 +fl e
--

(C) n=1
k=2

=

- 1 +2 - 3 =-2
(d)

* =+I =3* =40

-2 =4 +E2 =1 +2 =be
e

E
First example of the"day"

=615-

--⑰ (0,3]
-

Steps
- -> per week

① Firstfind the A number of customers gained - approx using
② divide by of weeks toget average per week.

I RS.
then taking

② limit.

Meta for RS approximation
Dx=b==3/n

① Find X-values =a=0
⑦ plug

inX-values into function to get
G =a+Dx

=0+3
y-values

③ Mult. Graves *As;
add up. 12 =x,+M =a+2* 3/n= 3

:

Mr =a+K.Dx=0 + 3K/r
in=b=3 =0 +n.



First example of theday" Or=3 x=I

-Ru=3 Ra=E,f(x).AxI!?
Steps

- -> per week
-(*.(4) -(=(*)

① Firstfind theA number of customers gained
② divide by of weeks toget average per week. =E.( - ) (E)

Totals, Hunan =E(5(4)-(**)) (v) - - Ze
ee

=E(** - ) (E) ②r =hn
Rn=Z- need to take the

DE
?

limit as n->o
=1+2+3+... + n

①
=25- re

ok =
=+

② 50. 101 =5050

②
-

- .....as

8
-55)) -(

I

③ I=n

=In+1) - 27att (n=n)(2n+1)

n

=>limp Rn=lino (I-Eit (b) avg #
customers

1

=

45.1 - 25.2
=45 - E=-

gaied/Ren
= 13.5 13.5/3 =4.5



⑳

5 =. 3333....

f(x) =(x+1)2

a=- 1b=z

1-1,27Dx =b =1 =E
No= -1 =a ①show to deal w/se⑪
21 = - 1 +3/n ②- how to deal ase

Find x=- 1 +3/n +2

se-values. sin=-1+3
f(x)=(x+1)2

in=- 1 +3 = - 1+3
=

2
=b

Ex

② get y-values & B plug into RS Formula.

Rn=,flam)s=E,()
-E( =2

=EJ,b) dx=1zu+an
=Ex+x+x),
-

=(813+4 +2)- (=Y,+ 1 - 1)= -5 +6 - (=4
=49

=Ean+ =9



Start HERE orMay. So here is the treatIf more practice is needed.
⑳

-

-

f(t) = -0.006t2 +0.2+ Gracee
-

understanding




