1 Derivatives of Exponential Functions — An-
swers to Exercises

1.1 Exercise Set 3

| Approximate value of (0.8)" |

[ = | Exact Value of (0.8)"
0 0.8)° =1 1
4 (0.8)" = 0.4096 0.409 6
L L3 (0.8)*° = Y0.64 0.8618
G 0.8)" 0.4961
=7
—4 | (0.8)" = e = 2.44140625 2.4414
-3 (0877 = A= 1.1604
—7 0.8)" 2.0158
| = | Exact Value of 3” | Approximate value of 3 |
0 3 =1 1
4 3T =8l 81
3 L3 33 =9 2.0801
i 37 31.544
—4 3 =4 0.0123
—2 3% = o= 0.48075
r 37 0.0317
| = | Exact Value of (3)” | Approximate value of (1)” |
0
0 () - 1
4 (1) =+ 0.0625
E (1) = \/g 0.062996
™ N 0.11331
—4 (3) " =16 16
—2 | (Y= ya 1.5874
—7 Hr 8.8250

1.2 Exercise Set 4

1. The graph of f(x) = (2.5)" in a small window centered at (0, 1) is shown
below. It appears that /' (0) < 1.
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Graph of f (z) = (2.5)".
Numerical study indicates that

£/(0) = lim 25" -1

~ 0.91.
h—0 h 0.9

Exercise Set 6
. For f(x) = €37, we have
f(x)=3e3* >0 forall z € (—o00,00)

and
" (x) =9e** >0 forall z € (—00,00).

This means that f is increasing and concave up on the interval (—oo, c0).
Also,

lim f(z) =00
and

lim f(x)=0.
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Graph of f (z) = 3"



3. For f(x) = —2e"*, we have
fl(@x)=-2" <0 forall z € (—o0,0)

and
f'(x) =—-2e" <0 forall z € (—c0,0).

This means that f is decreasing and concave down on the interval (—oo, o).

Also,
lim f(z) =—o00
and
lim f(z)=0.

r——00

Graph of f (z) = —2¢”

5. For f(z) =4—e", we have
f(@)y=e*>0 forall ze (—o0,00)

and
" (@)=—e"<0 forall ze€ (—o00,).

This means that f is increasing and concave down on the interval (—oo, co).
Also,
lim f(x)= lim (476_96) =4-0)=4
and
lim f(z)= —oc.

r——00



7.

Graphof f(z) =4—e*

For f(x) = e®™3 = e3e®, we have
f'(x)=¢e%" >0 forall z e (—o0,00)

and
" (x) =e*" >0 forall z € (—o00,00).

This means that f is increasing and concave up on the interval (—oo, c0).
Also,
lim f(z) =00

and
lim f(x)=0.

T——00

Note that the graph of y = e**3 is the graph of y = ¢® translated to the
left by three units.

Exercise Set 9

If we deposit $10,000 at 3.6% interest compounded continuously, then the
value of the account at time ¢ years is

A =10, 000936,

Thus A
-~ 10,000 - 0.036€%-936 = 360e°-035¢,

After 15 years, we will have
Al,_y5 = 10,000¢" %3609 ~ 17,160.07 dollars

and our account will be growing at the rate of

dA

on = 360036015 ~ 617.76 dollars per year.

t=15



After 20 years, we will have
Al,_yo = 1000003620 ~ 20, 544.33 dollars
and our account will be growing at the rate of

dA

o = 360e"036(20) &~ 739.60 dollars per year.

t=20
3. The position of the falling ball at time ¢ is

y = —512¢70-2%t — 128t + 1712.

(@)
Yl,_o = —512e7 %250 _ 128 (0) + 1712
= —512+ 1712
= 1200.
(b)
dy
YT

= —512 (—0.25¢77%") — 128
= 128¢ 025t _ 1928
=128 (e %" —1)

Thus we see that v = a (e—bt — 1) where ¢ = 128 and b = 0.25.

(c) The terminal velocity of the ball is 128 ft/sec. (This is about 87
miles/hour.)

(d) The acceleration function is

Qo
S odt
— —0.25
= (128727 — 128)
=128 (—0.25¢"*)
= —42¢70%%,

(e) To ..nd out how long it takes the ball to reach the ground, we would
need to solve
—512¢702% — 128t + 1712 = 0

for ¢t. This is not possible to do analytically (using basic algebra,
etc.) By drawing the graph of y (shown below), we estimate that the
ball reaches the ground in about 13 seconds.
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Graph of y = —512e70-25t — 128t 4 1712



