For f(x) = x~2+3x -4 compute f(x+h)-f(x)

h

and then compute f'(x)

f(x+h) = (x+h)~2 +3(x+h)-4 = x*2 +2xh + h~2 +3x +3h-4”

f(x) =x22 +3x-4

f(x+h) -f(x) A(2x+h+3)
h = W =2X+h+3
Therefore fix) = lim— (OH =F00 S
- — = 1Im £X = £ZX

h =0 h




Review from Section 1.2
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The function f(x) is continuous if it is continuous at every point a in its

domain

Graphicly, f(x) is continuous if you can draw the graph without

Example: |If
) _[X 2 if x<2
1 x+b if x >2
then
mf(x) =4 (=lim x~2=4 )
X=>2-
Sz
x= 2+

So fis continuous at x=2 if and only if a =2 and it is
continuous every\t/here else / /
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Recall from Wed. June 19

Power Rule a
—_— _ n n-1

-_— — 6 J—
dx 7X n=7
Example - d /o d 12 _1 1p 1 Nz 172
Tl X — e
ax dx 2 2dx

Sum-Difference Rule d

|
o
x

£

T b H ' 3 (|
rneorem S 11 C 15 a Cornstant d

Example; Differentiate y = 3x~5+ 4x~2+2x+11

y'= 3(5x74) +4(2x) + 2+ 0=15x"4 + 8 x + 2

11=11x"0




Mon

day June 24

Diff i “tion Techniques: The Prod | Quotient Rul

Product Rule: If F(x) =f(x)g(x) (and f and g are differentiable at x) then

dx dx dx

(Alternative notation: F'(x) = f(x)g'(x)+g(x)f'(x).)

E)(B[Dpl&' DiffEEEDtiatE (I:A3| ;I IZ)( ,\2 5 ] . I |

d

dx (X734 4x +7)(X"2+5x) = (X" 3+4x+7)(2x+5) + (X" 2+45x)(3x~2+4)

by ~A344x+7 = 3x~2 44
dx

ReeaJLthat—d—/:\Td—@LLZ%—l—Hﬁai
— X ==X - —Xx (power rule)

dx dx 2

so that, by the product rule

3,1 (-1/2)
(_X \

y'= x +x7(1/2)(3x2)

2 )

5/2
(5/2) 435 (572)

_ 1 A X(5/2)
2

2

7/2
This agrees with the power rule if we observe that x3J X = X /

=x3 x(1/2)




Quotient Rule: If Q(x) = N(x)

fan
I
D

D(x)

D(x) N'(x) - N(x)D'(x)

Q' X)) =

\7x7

[D(x)]2

(Assuming N and D are differentiable and D(x) # 0.)

Example: Differentiate Q(x) = —ZX
X"2 -4x+1
o (x*2-4x+1)7 - (TX)(2X - 4) _ 2x"3-28%+7 ~4ax"2+ 28K
Q'(x) = =
x~2 - 4x + 1]2 " 2-4x+1] 2
B 7-7X
1 [X~2 - 4x +1]2
Example: Differentiate Q(x) = —
X3
O'(x) = X7~3*0-1(3x"2) -3x72 1 IR
LX) = = -3 = o X \=%)
[XA3]2 X6 X"~4

Alternatively Q(x) = x -3 Power rule says Q'= -3x'4

Example

\ (X"2+5)(3x72+4) - (X~ 3+4x)(2x)
[ x~2+5]%

= 3Xx™M +4x"2 + 15x7™2 420 - 2x™3-8x™2

[x~2+5]2

3X™4 -2x~3 +11x°2420

[X~2+5]2




7 Chain Rule

Extended Power Rule: d .., ..k

Example: Let g(x) = xv/4x + 11 Find g'(x)

Use the product rule.

o)
<

"(X) =JAx+11 X /]
o) = faxes

Composition of Functions: Given two functions f and g it is possible to

form a new function

f2 g(x) = f(g(x))

For example f(x) =/ g(x) = 1/x f(g(x)) = / L = 1dx

M4

(Press the reciprocal




Example: Express F(x) = (x~3+5x)7(1/3) as f(g(x)). Thatis find fand g.

g(x) = x~3+45x  f(x) =x™(1/3)  Then F(x) = f(g(x))

Example If F(x) = 4 then express F(x) as f(g(x))

X"2+4

fog' = f(g(x))g'(x)

fa g (x) = f(g(x))g'(x)

F'(x) = (1/3)(Xx~3+5x)7(-2/3) ( 3x™2+5 )

f'(x) = 1/3x™(-2/3) f(g(x)) = 1/3 (X~ 3+5x%)

4
X"2+4

F'(x) = 4 (-1) (x~2+4)"(-2) (2x)

(X~2+4)~2




1.8 Higher Order Derivatives.

the first derivative | f'H—d _ and
dx

2
the second derivative is f'(x) = — f(x) =
dx 2
the thi ivative is "' (x)= d3
e third derivative is (x)= d ) =




if s(t) is a function of ti hat indi I | aht bi

is then

s'(t) = lim  s(t+h) -s(t)

h=0 h
L Vi

‘\.’w

i<p| he time | | [t.t4+h] divided

by time elapsed (that is average velocity)

s'(t) is the (instantaneous) velocity.

<''"Y(t)ic the
S—Histhe

. le A ball | E - 1l | with initial velocity 64 ft/

is

s(t)=-16t"2 + 64 t +6 feet

- above ground level t seconds later.

v(t) = s'(t) =-32t + 64

so that the ball continues up for 2 seconds and then falls.




| ¥ oA
uctrcasiing

A function f is said to be increasing on an interval | if for any a<b, a,b in |

f(a)<f(b)

H 1

f(a)>f(b)

h (for h>0 or h<O0)

’

If f'(x)<O for all x in| = (c,d) then f is decreasing on |

Definition: I , itical I f a function f(x) if eit!

f'(c) =0
or f" does not exist at c
f'(x) = 2x-6
X ifx>0
Example f(x) = |X| = l
-Xx ifx <0

Critical points of f?

The critical points are the points where f can change from being increasing to

being decreasing or the reverse (decreasing to increasing)




