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Section 3.1: Derivatives of Polynomials and Exponential Functions

Theorem: If f is a constant function, f(x) = ¢, then f'(x) = 0.

n—1

Theorem: If f(z) = z™, where n is a real number, then f'(z) = na

L

Theorem: Let ¢ be a constant and let f'(x) and ¢'(x) exists, then

a) if y = ef(x), then ¢/ = cf'(x)

b) if y = f(x) £ g(z), then ¢ = f'(x) £ ¢'(z)

Example: Find the derivatives of these functions.

Ay=5 y=+v8 y=r' y=sin(20°)
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Examine the derivative of f(x) = a®
[ E— \
. flz+h)— f(z) . atth g7 . a®a" —a”
! _ _ _ - -
o) = fim S = e = A
i h h _
= lim.‘g'-'u =a” lim (a )
h—0 h = h—0 h
2k — 1) 3h—1)

= 1.10.

For a = 2 then lim = 0.69 and for a = 3 then lim (
h h—0

—0 1

Thus by the Intermediate value theorem, there is a number between 2 and 3 such that

h _
lim 2 ) = 1. This number is e = 2.71828.....
lh—>0 ) -
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Example: Find the indicated derivative of these functions.
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Example: Find the equation of the tangent line and the normal line to

fl@)=a®+5e+10atz=3)
PD-’n“- L‘ ‘plls‘)
,(:{3) = 44 IS = 3Y Im, = irgl. s A lhanse =

£ = ¥+ S mb‘_—.i\//s): 2() +5 =1

eny of 1e fosed e 9 - LD = $0o (x-3)

Do rsgnd be s fle It pecperdiak P e fiy e e
i te port |

mnwm,/ - m - I .
e Y -39y = - (x-3)
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Example: Find the value(s) of # where f(z) has a tangent line that is parallel to
y=06xr+5 _ k
)

3 a2 ‘
xr)=ax" —bxr*+ 62— 30 —
f(z) m, = é

0'bs = 2x%—jo s 44
xS —ox 4l = b

3x" ~oxn= D
X /3>< ;) = °

zv lX:LQ
{ 2
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Example: Find the equation of the line(s) thru the point (—1, —3) that are tangent
toy=a+Tx+12 ! |
L(X\ = Yz" )X*IL T)\'.\ /07-':\} I3 m+ O~ ﬂ j(b()(-
4 oo '/ fle /évxgés/ bme A =17
\ / oo = L paint
/ 9- fiay = f’/ﬂ) (X-/)3 (A, 7))
- nl Slppe
f{"‘)- A F78+12 %zm
(“/'13 j\/lX): 2 + )

f'hay= 28 +7

N (Az+ 24 +;z,) = (2»%73()(—4}

S-ntom-iz s (2442 (-1-A)
“A A -1S = —zA— 24 -4

A y2h -8 =0

(B+1)(A-2>
Sllﬁ)': v + 7 H':' -4 A= L7
Pz Ry = 4 =

= -
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Example: Find ¥/(z) when k(z) = 2%+ 2z +4 }l z<1
10 — 3 ifx>1

2 9. .
Example: Find ¥'(x) when k(z) = { dr*+2x+1 ifx <1

10z — 3 ifr>1
i
[ ¢
K- 4 Bxer ) x
P x>

Ch-3-1 Page 12

Coe Kby = e yxPioxsd

X>i X1
= Y4+t = /D

LN /({x) = L)v-f /Dxf_g = 7
)6‘>If )<->)4

/(/XJ i3 /'Lo‘/(_p,“L ;_/ x=1
S ok /’f[

= o

e Kl = Y+ 241 = )
X->1 L.m)l

t— Kby = /0-3=7
x> )t
G ko= §ldr2 = I?
k‘)/’ Smwﬂ\
6r7aL.

L;)._, Kl/x) = I?
x->*



