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Derivatives - The Power Rule

Recall, at x = a:

) a+ h)— f(a
Mtangent = }lbliﬁ) f( f)L f( )

Now, the derivative of f(x) at x = a:

f’(a) — lim f(a + h) _ f(a)

h—0 h

or

f’(a) — lim f(:lj) T f(a)

r—a TrT —a
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The Power Rule:

Given f(a:) — "™ ,where n € R

then f’(aj) — nr” 1

where f’(x) is (@) the slope of the tangent at x
or (b)the instantaneous RoC at x

Ex.1 Find the derivative of each function.

Hint: Express all terms as powers of x

(@) y=3x"-5x+7 (b) y=x(x—-4)(x+4)
5
© y== (d) y=+2x
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Notation used for the derivative of a function:

3y 2
dy the differential of y with respect to the
dx differential of x

g&: foz

X

2
g( x) =X
if(x) Leibniz notation:
dx the derivative of f(x) with respect to x

S'(x) " £prime of x "

Feb 8-10:15 AM

Constant Rule: If f(x)=kthen f'(x)=0

Power Rule: If f(x)=x" then f'(x)=nx""

gﬁlr;s:tant Multiple ¢ (%) :Tkg(x) then £ '(x) :fkg '(x)

= o IEf(x)=g((x) + A(x),
um Rule:
then f'(x)=g'(x)+ h'(x)

If f(x)=g(x) — A(x),
then f'(x)=g'(x) — h'(x)

Difference Rule:

Feb 12-1:19 PM
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Constant Rule: —[k]=0

Power Rule: i[xn] — !

: d )
Constant Multiple - _r 4
constant Multiple dx[kf(x)] f ()]

. d _4d qa
Sum Rule: a[f(x) + g(x)] = dxf(x) + = g(x)

- A —el= 2 - L
Difference Rule: dx[f(x) g(x)] dxf(x) dxg(x)
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Ex.1 Find the derivative of each function.

xpress all terms as powers of x

f 4 h(x)
(@) y=3x-5x+7 (b) y=x(x-4)(x+4)

y=bx - g = x(x16)

2
= X -Ibx
bon _ g A ?
'J(r) = bX y , .
:£7< ﬁ = ?7( —/6%
N X
Z/(X) = Sx = gxl-(b
=S
mﬂ=o
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Ex.1 Find the derivative of each function. ﬂ,x)

u
=

Hint: Express all terms as powers of x

© v== @ y=v2x |
:§7<—?— J:(ZW:D L
21=—lo7<’3‘/ = Ziécj)L

I
W
M
7

Z
_ 3= S
z
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=(x +%)(x-2)

Ex.2 Find the point on the curve y = x2 + 3x - 10 where

of the tangent is equal to -1. My = -
his situation. D
§(x) =-1
=2x +3
/

t}/
Sef Y I

5
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Assigned Work:

summarize table on p.81 into your notes
read proofs on p.76, p.77
p.82 # 2, 3def, 4cef, 8ab, 9bf, 14, 15, 16

Feb 8-4:23 PM

3x 3)( %/?
f@j’m { Hogest bine @ (1 -()
=math M+M = RC
R = (3/ 0\*7(:”
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