In Class Work
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The graph of the alti-
tude A(t) of a hot air
ballon after t minutes.

Altitude (hundreds of feet)
S

w
L

0 0.5 1 15 2 25
time (minutes)
Is the balloon rising or falling at time t=2.47 t=1.27
When is the balloon rising? falling?
When is the altitude function A(t) increasing? Decreasing?

Let V/(t) denote the ballons upward velocity at time t. When is V
positive? negative? zero?
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Goal: Estimate the rate f(t) = e’ changes at the
point t = 1.

o Average rate of change of
f(t)y=efromt=1tot =2

f(2) - f(1)
21
62—61
1
A L | ~ 4.67077

Average r.o.c. =
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Goal: Estimate the rate f(t) = e’ changes at the

point t = 1.
4.4
42 Average rate of change of
ol f(t)y =e' fromt =1tot =
1.5:
3.8
3.6
f(1.5) — (1)
34 Average ro.c. = ————=
g 151
3.2
el.5 el
3.0 = 1
2.8 ~ 3.52681
10 11 12 13 14 1s
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

Fromt=1tot=0

Average rate of change

e’ — el

2 ~ 4.67077
2-1
e1.5 _ el
15| ——— ~3.52681
15-1
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

From t =1 to t = O | Average rate of change
e’ — el
2 ~ 4.67077
2—-1
T — !
1. —— ~3.52681
5 15 -1 3.5268
Akl
11| ——— =~ 2. 4
11-1 8588
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

Fromt=1tot=0

Average rate of change

62 - el
2 ~ 4.67077
2—-1
e1.5 _ el
1.5 —— =~ 3.52681
15-1 3.5268
el.l _ A1
1.1 — = 2. 4
111 8588
el.Ol _ el
101 | — =~ 2.73192
0 1.01 -1 319
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

Fromt=1tot=0

Average rate of change

62 - el
2 ~ 4.67077
2—-1
e1.5 — I
1.5 —— =~ 3.52681
15-1 3:5208
el.l _ A1
1.1 — = 2. 4
111 8588
el.Ol _ el
101 | — =~ 2.73192
0 1.01 -1 319
e1.001 _ A1
1.001 | ———— ~ 2.71964
1.001 -1
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

Fromt=1tot=0

Average rate of change

62 - el
2 ~ 4.67077
2—-1
e1.5 _ el
1.5 —— =~ 3.52681
15-1 3:520
el.l _ A1
1.1 — = 2. 4
111 8588
el.Ol _ el
101 | — =~ 2.73192
0 1.01 -1 319
e1.001 _ A1
1.001 | ———— ~ 2.71964
1.001 -1
61'0001 _ el
1.0001 | ————— =~ 2.71842
1.0001 -1
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

Fromt=0Otot=1

Average rate of change

el — ¢l

0 ~ 1.71828
1-0
el _ e0.5
05| —— ~213912
1-05
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

From t = 0O to t = 1 | Average rate of change

Y

0 ~ 1.71828

1-0

PRI

05| —— ~213912
1-05
el _ 09

09| — ~ 258679
1-0.9
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

From t = 0O to t = 1 | Average rate of change
Y
0 ~~ 1.71828
1-0
PRI
05| —— ~213912
1-05
ol — 09
09| — ~ 258679
1-0.9
ol — 0%
099 | ————— ~2.70474
1-0.99
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

Fromt=0Otot=1

Average rate of change

I 0
0 ell = %j 1.71828
0.5 % ~ 2.13912
0.9 611_5099 ~ 2.58679
0.99 ell_—oe:: ~ 2.70474
0.999 ell__oe(;;g; ~ 2.71692
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Goal: Estimate the rate f(t) = e’ changes at ¢t = 1.

From t = 0O to t = 1 | Average rate of change
Y
0 ~~ 1.71828
1-0
PRI
05| —— ~213912
1-05
ol — 09
09| — ~ 258679
1-0.9
ol — 0%
099 | ————— ~2.70474
1-0.99
el — o099
0999 | —— =~ 2.71692
1—-0.999
ol _ 09999
0.9999 | ———— ~2.71814
1—0.9999
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Goal: Estimate the rate f(t) = e’ changes at t =1

To summarize:

x=1 Average rate x =7 Average rate
to x =7 of change tox=1 of change
e’ — el el — &
2 ~ 4. ~1.71
51 6708 0 10 7183
a5 — ol o — e
1. ———— =~ 3.52681 : ——— =~ 2.13912
5 151 3.5268 0.5 1-05 39
oIT _ ol ol — 09
11| ——— ~2.8588 09| —— ~2.5868
1.1-1 1-0.9
oI 0T _ I ol _ o099
101 | —— = 2731 . ——— & 2.7047
0 1.01-1 319 0.99 1-0.99 0
T.001 T T _ ,0.999
e —e e-—e
1.001 | ——— ~2.7196 0999 | —————— ~2.7169
1.001 -1 1—0.999
oI 000 _ I ol — g0-99%9
1.0001 | ——— =~ 2.7184 0.9999 | ——————— ~2.7181
1.0001 — 1 1—0.9999
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Goal: Estimate the slope of the line tangent to
f(t)=e' at t = 1.

t=1 Slope from (1, e!) t=7 Slope from (t, e')
e2—e el —e
2 ~ 4.67 ~1.71
71 6708 0 120 83
T = ! A
1. —— =~ 3.52681 : — =~ 213912
5 151 3.5268 0.5 G 39
G ol el — 09
1.1 — = 2. . — = 2.
111 8588 0.9 109 5868
61'01 PN el . e0.99
101 | —— =~ 27319 099 | ———— =~ 2.7047
1.01 -1 1-0.99
el.OOl PN el _ eO.999
1.001 | ———— ~ 2.7196 0999 | ————— ~2.7169
1.001 -1 1 —0.999
oT000T _ T ol — g0-9999
1.0001 | ——— ~2.7184 || 0.9999 | ———————— ~ 2.7181
1.0001 — 1 1 —0.9999
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Reading Question 1(b)

f(x)=x>+1
x=2 Slope from (2,5) x =7 | Slope from (x,x? + 1)
to x =7 t'?(?()ifz—i- 1) to x =2 . iof((Zl,)S)
3 32 1 51 3
f(2.1) - — (1.
21 (21)_25 R 1.9 52_(199) ~ 3.9
f(2.01) — — (1.
2.01 (2001)_25 1.99 52_(19999) ~ 3.99
f(2.001) — — f(1.
2.001 (20%01)_25 1.999 52_(1;;?) ~ 3.999
f(2.0001) — 5 5 —£(1.9999

2.0001 (20001)_2 1.9999 2_(19999) ~ 3.9999
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For Reading Question #1

x> —4 x?>-5
x—2" x—2

8
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For Reading Question #1

Zooming out:
x> —4 x>-5
x—2" x—2

40

20

=
)
=1
&
S

T
-40 -20

-20

~40 -
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For Reading Question #1

Zooming back in:
x> —4 x> -5

x—2" x—2

8
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