
1. Differential Approximation (Tangent Line Approximation). 
a. Use the tangent line to ( ) sin( )f x x  at 0x   to approximate ( / 60)f  . 

(Note: The phrase “use the tangent line” could be replaced with “use 
differentials.” The phrase “at 0x  ” could actually be omitted since / 60  is 
close to 0, and we know the function very well at 0.) 

b. Use differentials to approximate  1/3
26 . 
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3. Find the critical numbers, the interval(s) of  increase, and the interval(s) of decrease for 

the function 3 2( ) 6 15 2g x x x x     . 

  





4. Classifying critical numbers. 
a. What does it mean to say that x a  is a critical number for a function ( )f x ? 

b. Describe the first derivative test for classifying a critical number for a function. 
c. Describe the second derivative test for classifying a critical number for a function. 
d. Give an example of a function and a critical value for which the second derivative 

test fails. 

e. Classify the critical number 0x   for the function 2( ) cos( )f x x x . 

f. Find and classify all of the critical numbers for the function given in problem 3 
using the first derivative test. 

g. Repeat the classification of critical numbers (if possible) from part b, using the 
second derivative test. 
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