Math 111

Worksheet for Section 3.1:  Derivative at P (a, f (a) ) 
10-26-06
Recall, we have two methods for finding the derivative of f at x = a:

Approach 1 (most popular):  Give Q the coordinates (a + h, f (a + h) ).  Then the limit of the slope of the secant line PQ as Q approaches P(a, f (a) ) is the derivative of f at a:
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Approach 2 (alternative form):  Give Q the coordinates (x, f (x) ).  Then the limit of the slope of the secant line PQ as Q approaches P(a, f (a) ) is the derivative of f at a:
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 at P (1, 0).

(a)  Based on the following graph, estimate 
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, the tangent slope at 1.  Start by drawing a long tangent line and reading its x- and y-intercepts.
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(b)  Use formula (1) to find 
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 with algebra.
(c)  Use formula (2) to find 
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 with algebra.

(d)  Find the equation of the tangent line to f at P (1, 0) and compare with the line you drew in part (a).  

2.  
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 at P (2, 3).

(a)  Based on the following graph, estimate 
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, the tangent slope at 2.  Start by drawing a long tangent line and reading its x- and y-intercepts.
[image: image10.png]



(b)  Use formula (1) to find 
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 with algebra.

(c)  Use formula (2) to find 
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 with algebra.

(d)  Find the equation of the tangent line to f at P (2, 3) and compare with the line you drew in part (a).  

3.  
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 at P (a, f (a) ).

(a)  Use formula (1) to find 
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 with algebra.

(b)  Use formula (2) to find 
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 with algebra.

(c)  Find the equation of the tangent line to f at P (4, 3).  Hint:  Its slope is 
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, so substitute a = 4 in your answer to (a) or (b).

(d)  Plot the line you found in part (c) on the graph of f below.  It should look tangent!
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