
Derivative of exponential functions (S9 . 4).

· For fix = bY
,
fix = a fix = abY

,
where a = file).

· This is NOT practical in computing derivatives of exponentials.
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& :
Is there some b where fix = f(x) ,

that is f(0) = 1?

Deh.Wedefineto bethe positivenumberthattheshoeoftanga,ea as
(et) = eX

· en2. 718. We call e the Euler number.

# Let tO be a real number. Then

& ekx -kekx

Ex
.

Compute * (x* e
**)

.
& (x*e*)) = zxe

**
+ ** 2e2x (Chain rule

.

)
= 2(x2+N)e2 .

Ex : Compute
o

) = Lex-eet
=

0
=



· Quick preview of natural logarithms :

lef " Let boo. Then we define the natural log of b ,
tub) = a

,
that

b = e9

That isfucb) is the number that etmb = b.

· full) = 0 .
e = 1.

· fu(e) = 1 :
c = e

.

· fule = 2 :
e = e2

· In (e) = -z : e
=
= e-2

· Derivative of exponential functions : let fix =Cb".

Im (CbY)' = C(tub) b.
S f'(0) = Club) .

# : fix = Cb" = (letub)x (since b = etib)
= Ce(b)x (since (e

Y" = e **)

Now f(x) = C(eClubix)
= Club) e(lub)x 1 by leky' = keky ,

k = lub .)
= Club) bY

,
as desired.

And filo) = Cllub)b0 = (fulb)
·

Ex. Compute derivative of fix = 10(2)*
# · fix = 10 (efnz) x = 10efuz) +

· flix) = 110 elturix)1 = 10(n2) eParx = 101tn2)2*.

Ex
· Compute derivative of fix = -715)" .

S f(x) = - 7(eth(5))x = - yellu)x
· fix =

- 7 (fuj) ectubix = - 7fu(t) (3)*



E. Find the Stationaryzohtef
= e +Is it a local maxoim a

= 0,

e
*
- e -x = 0

,
e
-
- 1 = 0

Y
ex = 1

,
but this only happens at 2x= 0,

that is X = 0.

f"(x) = ex - cle = e" + e-X
. &

f"(0) = e + e
0

= 20.

·Second derivative test : a local min at x = 0.

Ex. The population of microbes is 100 at time O (day)
,

and the instaucous rate of
increase at time o (day) is 200

.

Find the population at 30 days.
Sol .
"

Let fit) = cht ,
· flo) = 260 = C = 100

,
fitl = loobt ·

· f'(t) = 100 (b) = 100 Ifnb/bt
·

· fld = 1001fub)d = 100 tub = 200 .

So tub =2
,

b = etub = et
· f(t) = 100(2) + = 100 est
· f(30) = 10022139 = 100060

.

1 population at 30 days. E


