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1.03 Instantaneous Growth Rates
Give It a Try G6

DD: 1/9/13: Good. Notebook is complete.

DD: 1/6/13: Still a few to fix.

DD: 1/1/13: Still more to do.
DD: 12/28/12: A few to reconsider.
Experience with the starred problems will be especially beneficial for understanding later lessons.

Graphics Primitives
G.6) Up and down, maximum and minimum®*
G6.a)
You can tell what happens to
f(x) = x>—3 x>
as x leaves x = 2.6 and advances a little bit by f’(2.6):

Ue
Of(=)=2’-38>

Of(@)= [if(x)

Tx-g|dx
&f’(é?)=x=&[f—x(x3—3x2) Substitute
&f’(é?)=x:&[3x2_6x Simplify

@f’(é&)=3;§2—6;§ Simplify
()f 6

& f’ (26) =326%—626 Substiute
D06 =468  Smplip

Positive.

This means f(x ) increases as x leaves 2.6 and advances a little bit.
Check with a plot:

U
@ f(#)==’-3=>
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Graph Building Blocks

fp.- Curve at (x f [x]) where x = left .. right witha

line, colored .

Yep.
As x leaves 2.6 and advances a little bit, f(x) goes up.
Stay with f(x) = x°— 3 x% and look at:
Ol
Of(z)=2’-3=>
(@)= d
Or (@)=, | &
4 — d 3_ 2 .
&f (53)— i=p [H(X 3x ) Substitute
’ _ 2 . .
O (a?)—xza[m —6x  Simplify
@f’(é&)=3;§2—6;g Simplify
O am

AW E 3.172-6177 Substitute
7 (17)=—-153  Simplify

As x leaves x = 1.7 and advances a little bit, does
f(x) = -3 x>
go up or down?

Confirm with a plot.

> I

C]f(é?)= #3-3:72
OF (x)= 2 A(x)
(i\)f,(x) = dd—x(x3—3x2) Substitute
&f’(x) = —6x+3x2 Expand

@ f(#)=a"-3=>
(@) (%)= -6 +38°
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MR, 12/13: Confirmed. f'(x) (blue) is negative and
f(x) (red) is goind down.

DD: 12/28/12: Good.

G.6b)
This time go with
f(x):x4—4x2
and look at:
Ole
Of(z)=="-4=>
, d
Of (&)=X=§[Ef(x)
’ _ d 4_ 2 ubstitute
OFE)=, g [&lr-as) s

&f,(&)=x=&[4x3—8x Simplify
& f (®)=4m -8z Sl
(£ (1.3)

D U3)=4133-813  Subsiitute
S fr3)= 1612 Simplify

What happens to f(x) as x leaves x = 1.3 and increases a little bit?

What happens to f(x) as x leaves 1.3 and decreases a little bit?
What happens to f(x) as x leaves 2.6 and increases a little bit?
What happens to f(x) as x leaves 2.6 and decreases a little bit?

g MR, 12/13. OK, I'll solve algrebraically.
OUl&

Of(e)=="-4z>

O/ (=)= [if(x)

x=ax |dx
d (x4_ 4X2) Substitute

OF (@)= ol
&f,(3)=x=&[4x3—8x Simplify
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A (z)=4m’-sg Swin
07 26

D f26)=4263-826  Substinue
Dy fQ2.6)=49504  Simplify
(12
What happens to f(x) as x leaves x = 1.3 and
increases a little bit?

What happens to f(x) as x leaves 1.3 and decreases
a little bit?

What happens to f(x) as x leaves 2.6 and increases
a little bit?

What happens to f(x) as x leaves 2.6 and decreases
a little bit?

A

G6.cl)
You 've got a function f(x) and a point x = a.
If f’(a)>0, is it possible that f{a)<f(x) for all other x 's?
Why?

g-

DD: 1/9/13: Good.

g MR, 1/2: Thanks for the video. Since f'(a) is
positive, when f(x) moves to the right it will
increase and when it moves to the left it will
decrease. It is not possible for f{a)<f(x) for all
other x 's. If this were the case, f(x) would be at its
global minimum and f'(a) would = 0.

d
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of inputs.
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DD: 1/1/13: You are not on the right track with

this problem. I 've uploaded a movie that I hope
will help your understanding.
G 6.cii)
You 've got a function f(x) and a point x = a.
If £ ’(a)<0, is it possible that f(a)<f(x) for all other x 's?
Why?

g-

DD: 1/9/13: Good.

9 MR, 1/2: Thanks for the video. Since f'(a) is

necative. when f(x) moves to the rioht it will
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decrease and when it moves to the left it will
increase. It is not possible for f{a)<f(x) for all
other x 's If this were the case, f(x) would be at its

olahal minimim and f'(a) wonld =0
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2 DD: 1/6/13: Dio.
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