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Agenda (Day 5): The Racetrack Principle

(Speed Limit Law)

SWBAT use the derivative to predict bounds for the http://www.youtube.com/watch?v=1rmhEK_z6TY
value of a function on a given interval given a point

and restrictions for the rate of change of the function

on the interval.

HW: Page 107 #21, 23, 29 (part (c) is a challenge), a) In your groups sketch a graph to
32 represent parts | and V.

1) Homework Check and Q/A (5 -10 min)
b) What distinguishes the two?

2) Racetrack (quick video) and then in your groups
sketch a graph to represent parts | and IV. (5-7 min)

3) A few examples using the Racetrack Principle
(10 - 15 min)

4) Review Card Expectations
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http://www.youtube.com/watch?v=1rmhEK_z6TY

RACETRACK PRINICIPLE
PART I: Fast dogs win.

(INFORMAL) If dogs f and g start together and dog g always runs faster than dog f, then dog g always
leads and therefore wins the race.

(FORMAL) Let fand g be functions defined for all x in [a,b], and suppose that f(a)=g(a). If
f(x)s g'(x) for all xin [a,b], then f(x)s g(x) for all xin [ab].

3 To use when we want to look at a
point after the place where the two
functions intersect (larger x value)
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How can we use this to prove properties of functions?

Example: (#22, page 107,
Suppose that f(1)=3 an or all x in [0,5]. Show that f(4)29.

Pk a

slower d
S (x), Whare

3'(»0=a Qe
¢ (x)><3 )
NOE %(l)-B

0= 1)+3
£15 fast J%,

%?3’;3 - ;(tk I
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PART IV: Photo finish

September 14, 2016

(INFORMALY) If dogs fand g finish together, then the faster dog cannot have been ahead at

any time.

PART IV: Photo finish

Let fand g be functions defined for all x in [a b], and suppose that
f'(x)s g'(x) forall x in [a,b] and f(b)=g(b). f i

fal.

ﬁhl}\ '\'o«\

To use when we want
to look at a point befor
the place where the
two functions intersect
(smaller x value)
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Example: (#22, page 107)

uppose that f(1)=3 and f'(x)=2 for all x in BO,S]. Show that f(0)=<1.
ote: Same conditions as previous problem, so our slow dog is

the same

Pk gk) sotouat q60=2,
g()=3
€ /()0 > %/00 8'6()-: Q(X’ﬁ)‘\-ﬁ
Coc ﬂ:md:\vxs c boynd, an 'QQ’), We V%

i L’b'\b IF\"\\Q\' which says the faster dog is always behind

Soe § (Qogs a@=3\/o— N+3=\

faster wer dog
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21, Suppose that f{1) = —2 and f'(x) = 3 for all x in
[~10, 10],

{a) Show that £(2) < 1. 0,7,] Yord L. (‘k:rrw-{f”\)

{b)_Show that fi{5) < 10.
=Dy
(d) Is fi9) < 317 Justily your answer.
(e} Is f{—5) = —237 Justify your answer.
() Could f(4) = 87 Justify your answer.
(g} Could f(—7) = —257 Justify your answrr,
{h) Could Fi8) = —257 Justify your answer.
() Let g(x) = 4x +3. Compare the numbers £(7) and
2(7).

@ Lexr gl=3 sk gI=HO="2
ank §O)=2(y=1)~2
Sinee ?fﬁa' ™ 0,2)
and %m-»m:-z
™y 29@7 )
¢AE] wd
Lex 4l=3 at 4NV=4(="2
Rk @(x\ﬂ(y—b—z
Sinee 4'&3’ ™M @,I—j
ond @m—»caﬁ—z
> 99=-5
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