Sturt Ch. 5. “The Definike ket

— Derivotives ... Mofuaked lﬂ_«j Y jdea ot
ca.chla‘J“fnﬂ V‘c/Oo:'fto

We sfaried with an oap,arzxr'ma*e or
vdau)j and by narowing
our in ime gst to Insuntonervs
\r@\orcfakhj and Aunvetive .

— Inktowatun ... We start b 64(,(95@ we. Mnow —tha
v Velouly and e “wunt fu calclak.
The tane Hraveled -..

V() The reverk problem — “this will lead
- 4}2M/5, Us {"L) anm.
. U O e N T
o 2
Workshed - Do Pi h%dw/r
50 T dishane = sp.md X time.

s e arca of tie .

/%'H reckurges..

N RERNS {7
\ \//
AN // Oue ditane Coledadun

aEs 11— tima

Semnd .. Our dissun® s The mn of Fhe
—h::j OLTead...



Calculus 1 - Distance Traveled

Professor:
Dr. Joanna Bieri
Joanna_bieri@redlands.edn

Office Hours - AHN?229:

Tuesday 2-3pm, Wednesday 2:30-4pm, Friday 10-11am.

Other times by appointment.

Math Tutoring Available: Sun-Thurs 7:30-9:30pm Appleton 216

The following table gives information about the speed (velocity) of a car, measured in feet per second, as a function
of time. Our goal is to estimate the distance that the car travels in the 10 seconds for which we have data.

Time 0 1 2 3 4 5 6 7 8 9 | 10

Velocity | 20 | 26 | 30 | 34 | 38 | 41 | 44 | 46 | 48 | 49 | 50

Remember: Distance = speed x time

PART 1

1. What if we only knew the speed at ¢ = 07 How far ~ Draw a graph of the velocity over time that you used
would we say the car travels in 10 seconds? in this calculation.
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2. What if we only knew the speed at = 10? How far Or
would we say that car had traveled in 10 seconds? sl
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3. Why are neither of the first two calculations very " ‘ ‘ ; . . . \ ‘ .
accurate in predicting the real distance that the 0o 1 2 3 4 5 & 7 8 3 10
car traveled?

We ossume on constant 5rzwo( anoI l’eﬁ”j The -SPfJuf s Ih(,rtmlnj.

Goo — 2wus = ZeS L

MATH 121 University of Redlands 1



PART 2

. What if now we knew the velocity at ¢t = 0,5, 107
How would we get a better estimate for the actual
distance traveled? ESfimede The distana:

comput. TWo  Fime Pex.racfb:

Draw a graph of the velocity over time that you used

in this

calculation.
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mate?
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PART 3

Now using all of the give data: Draw a graph of the velocity over time that you used

. . ) for these calculations.
I. Give an underestimate for the distance traveled.

2. Give and overestimate for the distance traveled.
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What is the difference between vour underestimate and vour overestimate?
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PART 4

Finally, can you propose how we might go about getting an even more accurate measure for the distance traveled?
We cwvuld etrer + Mure _'.F‘.A_A olm o oo Linane acroe Thre '\"9‘7 ot bu)(c,;,-,
What additional data would we need?
’MD Ve oy .!vtu-ul v

[']0\‘( CO[Il(l we gel an exact \ralue FOI' th@ (“St‘al](fe tra\'(,’ie(]?
=]
——

We wovth nad "inbinik® o conhnunes Speed dude.

MATH 121 University of Redlands



Abtor e workshett — W 20 min fett...

We can imaaine malina our Himg Seps as

W ad Foss] Wi ...
il ’(1

H the VEWUTY 1s po positive e distance
Hravdded ' the aréa uvndir The \/doulj
curre,

This  wold
%‘w& +he BEST
estimplc

Bouuesa»j

What abvt a V‘dacﬂ'"j curve  lire this?

v ?oaﬂ oloul—j — Mmoving
fl] nmq
N | ““ t--—b——-i .
o —— [

&Ea r\waadnvc velo
movind foward .

disfane = sped x tine
o Vin edtun o s Foai-ﬁm e\ViIn sechim o s nuamm.
distane. = 4Vt + -Vbt, = Vbt - VAtg
we @re addmj The arca under 1ns
wive e dact thad Vs rnegafue

fhes care of e ot e
we loose disunc doring bty



lett  and P\\‘@H Soms : S %Y
s

Wrihng e distane Hraveled "m o~ W Nofwhm.

ck At e Hime interval > Ot= b-«a
beAween  yraaporenmnds.
N=# of ssbdivisions. befinen & and b

50 +@t) = The vdou’lv at time t.

\;‘
F"‘-<

"

4

3

Ten fur The fwer otimale : e

e distane frarcled In
e 1% +ime Pewj-' f(t.) bt

The 2" time perad L6t

?‘ HT 2 AT 0 3z ‘/ - |
KAND = dles 7 2 F(t)bt 4 {Ct‘)bt—-}v,{(tb)b-t.f +-f(’cn4)bt
VUM e TAC - ,_._(:. .

—we seporakd “the ?mph ifo n Hme valves
m = < {(t)dy+ St -~ +/(ta)BF
SOM

Acwornwy of = | Difturence | Dt leetween| | AL
Estimades Betwen Vpper | T | He) and )
ond  Lower
estimades
= |40 AW)\- k.

UNDER or ONeveshpwde dzf,grvb on H) N2y or cku,na,;\nj.



