Find the average rate of
change of for f(x) x* 3
over the interval |2,5]



f(x) x* 3
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Use the balanced difference
quotient to estimate the
derivative at 2. Use h=1.

f(x) x> x° 1



f(x) x> x* 1
fa h) f(a h)
2h

f(2 1) f(2 1)

2(1)
£(3) f(1)
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Classify each item below as either
describing average rate of change
or Instantaneous rate of change.

-derivative

-slo
-slo
-slo
-slo

ne between two points
ne at a point
ne of the secant line

ne of the tangent line

-difference quotient



average rate of change
-difference quotient
-slope between two points
-slope of the secant line

Instantaneous rate of change
-derivative

-slope at a point

-slope of the tangent line




Use the graph to estimate f (1)
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Draw the graph of f (x)
given f (x)







Find f (Xx) using the definition of derivative.

f(x) x° 3x



f(x) x* 3x

1. f(x h) (x h)* 3(x h) x* 2xh h* 3x 3h

2. f(x) x* 3x

3. f(x h) f(x) x* 2xh h* 3x 3h (x* 3x)
x> 2xh h* 3x 3h x° 3x

2xh h? 3h
, fOCh) f0) 2 b 3h h@x h 3 o .
h h
5, Lirrgf(x h) 1) im@2x h 3) 2x 0 3 2x 3
f'(x) 2x 3

)




Use LOHospital s Rul

. X® 3x 1
lIm .
x X° bx 4




. X® 3x 1
lIm . —
x X° bx 4
. 3x° 3
lIm —
X 2X 5
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Find f (x).

f(x) 4x% 10x 7 2x 3



f(x) 4x 10x 7 2Jx 2 4x°® 10x 7 2x* 3x '

f'(x) 43x?) 101) 2(3x?) 3( x?)
12x*> 10 x? 3x?




Use LOHospital s Rul

lim S
X 36
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Find f (x).

f (x)




4 3 ;
f (x) SX 22X . 3x° 2X? X °
X

f(x) 6x 3xz 2x°




Find the derivative.

x°y 3y’ x* 1



21
‘y 3y® X e
Xyzy 3y°)
i(x
dx

gy* & 2x
2 XY .
o gy’ &L 2x 2
2 dy
Z( dXZx 2Xy
y

X2 9y?
dx




Findf (x). Do not simplify.

X°  4X
33X 7

t(x)



X° 4x

Fo 33X 7

Use quotient rule:

f (%) (Bx 7)(2x 4) (2x2 4x)(3)
(3x 7)




Find f (x). Do not simplify.

f(x) (x* 5x°)( 2x° 4x 7)



f(x) (x* 5x°)( 2x° 4x 7)

Use product rule
f'(x) (4x° 10x)( 2x> 4x 7) (x* 5x°)( 6x° 4)

)




Find f (x). Do not simplify.

f(x) log,(5x> 1) xe



f(x) log,(5x> 1) xe *

f (x)

1

d

(5x*> 1)(In3) dx

1

(5x*> 1)(In3)
1

(5x*> 1)(In3)

2

d 4X d 4X
e ) x— ()

10x M) x(e 4X)%( 4)

10x

M ™) x(e ™)( 4)

)




Find the slope of the function
at the point (1,-2)

xy> 2Xx 5y 4



d . d
— (X 2x) —(by 4
dX( y ) dX( y 4)

d 3 d , d d d
&(X)(Y) X&(Y) &(2X) &(5)’) &(4)

W) x(3y2%> 2 5

dx 5 3xy’
dy (2° 2
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Find all critical numbers and classify
as a relative max, relative min,
stationary point or singular point.

f(x) x> 3x° 24x



f(x) x° 3x* 24x
f'(x) 3x* 6x 24 3(x* 2x 8) 3(x 4)(x 2) 0
crit#s: x 4,x 2
+ — + £
| |

2 4

rel max rel min

f(4) 4° 3(4)* 24(4) 80
f(2 (2)° 3027 24(2) 28
relative min at (4,-80)

relative max at (-2, 28)




Find the equation of the tangent line to

F(x) — 15 atx 0.




X 1

f (X) atx O.
3X 5
point: (0,2) b £
slope:
f @90 (X D)
(3x 5)
£ (0) (3(0) 35)@) (02 HE) 2
(3(0) 5) 25

tangent line: y £x £




Find the acceleration of the object at t=2 given
the position function below with time In
seconds and distance in meters.

s(t) 2t° 4t°



s(t) 2t 4t°

vel: v(t) s(t) 5t° 8t

acc: a(t) v(@) s (t) 10t 8
a(2) 10(2) 8 20 8 12w,




Find all critical numbers, determine
Intervals of increase, intervals of decrease
and classify all critical numbers.

f(x) (x* 1°



f (X) (XZ 1)2/3

f'(x) 2(x* 1) "°(2x) 4

3(X2 1)1/3

f'x) 0 4x 0 x O
f'(x)undef 3(x* )" 0
crit#s:x  1x 0Ox 1

f (X) (XZ 1)2/3
f'x) 2(x* 1) **(2x) 4x

3¢ 1)
f'x) 0 4x 0 x O
f'(x)undef 3(x* D' 0 x 1,x
crit#s:x 1x 0O,x 1
increasing: ( 1,0)G(1, )
decreasing: ( , 1)G(0,1)
local mins: (1,0),( 1,0)
local max: (0,1)

f() ((D° p*°
f(0) (0° ¥ 1

f (1) (12 1)2/3

0

0




Determine intervals of concavity and
Identify the locations of any inflection pts.

f(x) x* 4x° 2



f(x) x* 4x® 2

f'(x) 4x° 12x°

f'(x) 12x° 24x 12x(x 2) O
X 0,x 2areposs IP's

concave up: ( ,0)G(2, )
concave down: (0, 2)
IP's: (0,2),(2, 14)

f(0) 0° 4(0)7° 2
F(2) 2° 427 2

2
14

)




Find the relative and absolute extrema for

f(x) x*on[ 23]



f(x) x*>on[ 23]
f'(x) 2x'° 4

5X1/5
Fi(x) 0O
f'(x)undef 5x*° 0 x Ocrit#
=

| f

3

!
2

f(2 (2* 1741

f(0) 0O absmin

f(3) (3)*° 2.408 abs max
absolute max: (3,2.408)

0

absolute min: (0,0)

relative max: ( 2,1.741) ﬂ




You are making a box with a square
base that has volume of 10 cubic feet.
The sides cost $3 per square foot and
the top and bottom cost $4 per square
foot. What are the dimensions of the
box that will minimize the cost?



min Cost

SA 2x° 4xy y
C 4(2x°) 3(4xy) 8x° 12xy
we know X
V xy 10 vy 2
X
2 10 2 1
C(x) 8x" 12x —  8x" 120x
X
C(x) 16x 120x° 16x %
X

C'(x) is undefined when x> 0 x 0, but the side cannot
have length 0 so it is not a critical point.

C (x) 16x % 0
X — +
16x° 120 x* 75 x (75" 1957ft | :  C
10 10 0 1.957  3.162

y 2.610ft
X2 ((7.5)1/3)2
dimensions are 1.957 ft by 2.610 ft




The demand for an item is given by q 3p® 2
where ( Is # of items and p Is price

If the demand for the item is increasing by
3 per day, how fast is the price changing
when the price is $5?



given: (:I_? 3 items/day

ﬁnd:?j_ltj ? when p $5

q 3p* 2
d d
el = (3p% 2
dt(OI) dt(|O )

dt dt
dp

3 6(5)—
()OIt

3 30d—p
dt

dp 3
$0.10 per da
dt 30 Per o ﬂ




Find the marginal profit function given that

C(x) 3x 1
R(x) 0.05x> 2x 5



C(x) 3x 1
R(X) 0.05x*> 2x 5

0.05x* 2x 5 3x 1
P(x) 0.05x° x 6
P (x) 0.1x 1

P(x) R(X) C(x) (0.05x° 2x 5) (3x 1)

)




You are building a rectangular fenced in area
next to a lake. You have 80m of fencing
available. You do not need fencing along
the lake. What should the dimensions of

the area be to maximize area?



lake

y

max A Xy
2x 'y 80 'y 80 2x

A x(80 2x) 80x 2x* 0 x 40
A'(x) 80 4x 0 x 20

X 20m 0 20 4(|)
y 80 2(20) 40m
dimensions are 20m by 40m



The volume of a sphere Is Increasing by
2 cubic cm per min. How fast Is the radius
changing when the radius is 6cm?



rates: given: & 2 cm®/min
find: % whenr 6 cm

3

V. 3T
3
&V wG )

dv. 2£
o 4 r

2 4 ()%
dr 2 L 0.00442 cm/min

dt 4(36) 12




The radius of a circle Is decreasing 2 feet
each hour. How fast is the area of the circle
changing when the radius is 10 feet?



&

rates: given: <& 2 ft/hr
find: ¢ whenr 10 ft

A r?

d d 2
< A a( ‘)
dA dr
T 2 g

4 2 (10)( 2) 40  125.664 ft?/hr



