
Weird Chapter 2 Stuff      [2009weirdchapter2.doc] 

The Three Forms of Derivative as Limit  [Or the Limit Definition of Derivative] 
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Rewrite the following as derivatives, then evaluate.  Here is an example: 
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 This can be rewritten as  

 

1. 
( )

h

xhx

h

33

0

lim
!+

"
 

 

2. 
( )

h

h

h

33

0

1010
lim

!+

"
 

 

3. 
10

1000
lim

3

10 !

!

" x

x

x

 

 

 

4. 
( )

h

xhx

h

sinsin
lim
0

!+

"
 

 

 



5. 
h

h

h

!
"

#
$
%

&
'!

"

#
$
%

&
+

(

3
cos

3
cos

lim
0

))

 

 

 

6. 
x

x

x

1cos
lim
0

!

"
 

 

 

7. 
h

xhx

h

!+

"0
lim  

 

 

8. 
5

25
lim

2

5 !

+!

" x

x

x

 

 

 

9. 
( )

h

h

h

322
lim

5

0

!+

"
 

 

 

10. 
( ) ( )( ) ( )

h

xxhxhx

h

22
lim

33

0

+!!+++!

"
 

 

 

 



11. Let 0)7( =f , 1)7(,14)7(' == gf  and ( )
7

1
7' =g . 

 Find ( )7'h  if ( )
)(

)(

xg

xf
xh =  

 

 

 

 

12. From:  http://www.wildstrom.com 

 

 

 

 



Problems  #13 and #14 are from:  http://cvc.org 

13. The height of a cylinder with a radius of 4 cm is increasing at a rate of 2 cm per minute. 

 Find the rate of change of the volume of the cylinder with respect to time when the height 

 is 10 centimeters.  Note:  hrV
2!=  

14. Two boats leave the same port at the same time with one boat traveling north at 15 knots 
 per hour and the other boat traveling west at 12 knots per hour.  How fast is the distance 
 between the two boats changing after two hours? 

15. Ms. McCleary has the unfortunate delight of teaching an AP Calculus class during the 1st 
period of the school day.  For many reasons most of her students have a difficult time staying 
awake in class.  Her evaluator took the following data one day while observing the class. 

Elapsed class time [minutes]        5 10 15 20 25 30 35 40 45 

Number of students who were awake 29 26 22 17 14 11 19 24 28 

(a) The number of students awake is a function of time, t.   Call this function )(tA .  Using 
the data in the table, approximate )15('A .  What does this represent? 

(b) Use your answer from part (a) to write the equation of the tangent line at  t = 15. 

(c) Use your answer from part (b) to estimate )17(A  

And now for a slightly weird AP question 

 

 


