
Find the average rate of

change of for 

over the interval [2,5]

2( ) 3f x x 
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Use the balanced difference

quotient to estimate the 

derivative at 2.  Use h=1.

3 2( ) 1f x x x  
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Classify each item below as either

describing average rate of change

or instantaneous rate of change.

-derivative

-slope between two points

-slope at a point

-slope of the secant line

-slope 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
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Use the graph to estimate (1)f

( )f x
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Draw the graph of 

given

x

y

( )f x

( )f x
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( )f x



Find ( ) using the definition of derivative.f x

2( ) 3f x x x 
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Use LôHospitalôs Rule to evaluate
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Find ( ).
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Use LôHospitalôs Rule to evaluate

6

36
36

lim x

x
x








0.5

0.50.5

6 6 0
36 36 0

36 36

0.5(36)0.5
1 1

36

1 1
6 12

lim lim

lim

0.5( )

x x
x x

x x

x

x



 
 

 






 

 

 



Find ( ).f x
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Find the derivative.

2 3 23 1x y y x  



2 2

2 3 2

2 3 2

2 2

2 2

2 2

9

3 1

( 3 ) ( 1)

2 9 2

9 2 2

d d
dx dx

dy dy

dx dx

dy dy

dx dx

dy x xy

dx x y

x y y x

x y y x

x xy y x

x y x xy





  

  

  

  





Find ( ).f x

2 4
( )

3 7

x x
f x

x






Do not simplify.



2

2

2

4
( )

3 7

Use quotient rule:

(3 7)(2 4) ( 4 )(3)
'( )

(3 7)

x x
f x

x

x x x x
f x

x






   






Find ( ).f x

4 2 3( ) ( 5 )( 2 4 7)f x x x x x    

Do not simplify.
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2 4

3( ) log (5 1) xf x x xe  

Find ( ).f x Do not simplify.
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Find the slope of the function 

at the point (1,-2)

3 2 5 4xy x y  
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Find all critical numbers and classify

as a relative max, relative min,

stationary point or singular point.

3 2( ) 3 24f x x x x  
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Find the equation of the tangent line to

1
 ( )  at 0.
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x
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
 


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3 25
3

Find the acceleration of the object at t=2 given 

the position function below with time in 

seconds and distance in meters.

 ( ) 4s t t t 
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Find all critical numbers, determine 

intervals of increase, intervals of decrease

and classify all critical numbers.

2 2/3( ) ( 1)f x x 
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4 3( ) 4 2f x x x  

Determine intervals of concavity and 

identify the locations of any inflection pts.
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Find the relative and absolute extrema for

4/5( )  on [ 2,3]f x x 
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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?
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The demand for an item is given by
23 2q p 

If the demand for the item is increasing by

3 per day, how fast is the price changing 

when the price is $5?

where q is # of items and p is price
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2

: 3 items/day

: ?    when  $5

3 2
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d d
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Find the marginal profit function given that

2
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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?



x x

y
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2
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2 80 80 2

(80 2 ) 80 2

'( ) 80 4 0 20

20

80 2(20) 40
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The volume of a sphere is increasing by

2 cubic cm per min.  How fast is the radius

changing when the radius is 6cm?



3

34
3

34
3

2

2

2 1
4(36) 72

rates: given: 2 cm / min

           find:  when 6 cm
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4
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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?



2

2

2

rates: given: 2 ft/hr

           find:  when 10 ft  
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2

2 (10)( 2) 40 125.664 ft / hr
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d d
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