
24.. 29

Goals
· Differentiate trig functions , exponentials ,

and logarithms

Thsinx = cosx and cox : -sin

See text for derivation via limits and angle addition formula.
Geometric proof sin

~ LOS O

·
10
·↓ Sin Q

cos
10
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Observe :

(sin x) = cos X Y= COSX 7 = sinx

(osX) = -sin XI(- sinx)' = - c) X

(- cosx) =
- (-sinx)

= Sin



= D(x cosx)) = (x2)' cosx
+ x (cosx)

= 2x15X - X" sin X

·I
② (sin(x3)) = sin" (x) · (x))

= cos(x3) · 3 x2

= 3x cos(x)



↑ (i) (six sinx So i

K

(tanx) -encosx+
sinx . ina

=x

= in = see x



f(x) f'(x)

sin X cos X

Los X
- sin X

tan x= sec'X

csX=x

-c X not X

suc x=x

sec X tan x

cot x
= Fanx - cs"X



Further assume B is differentiable at O and that

there exists a base b such that B'(0) = 1.

Call this base e and write exp(x) =

e*

e = Ecler's constant = 2 . 718281828...

# Fix bL0 and let B(A) = b
·

Then

B'(x) = B'(0) b*
-

↳ will determin later

If We have

B'(x) =Im



=In-
bh = B(h)

=nb = b=B

= bx lim b = bBl

cor exp = exp ,
i . e .

let' - ex.

E
.

g. (e ) = e . (* )
/

with value = e( . ( - x
-2)

O at x = 0



= e . (2x
*)

=
24.

.
2

Recall logy = B" for B(x) = b"

Let loge = exp" =: log (also denoted In)

Ihm llog)" = * for x>0 ·

#f by the inverse function theorem,


