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Example 1: A manufacturer wants to design an open box having a square base and 
a surface area of 108 square inches, as shown in the image.  What dimensions will 
produce a box with maximum volume?
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Example 2: Which points on the graph of 𝑦 = 4 − 𝑥 are closest to the point 0,2 ?

Example 3: Two posts, one 18 feet high and the other 32 feet high, stand 35 feet 
apart.  They are to be stayed by two wires, attached to a single stake, running from 
ground level to the top of each post.  Where should the stake be placed to use the 
least amount of wire?
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Example 4: The demand function for a product is modeled by 𝑝 = 56𝑒 . , 
where 𝑝 is the price per unit (in dollars) and 𝑥 is the number of units.  What price will 
yield a maximum revenue?
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Consider a function 𝑓 that is differentiable at 𝑐.  The equation for the tangent line at 
the point 𝑐, 𝑓 𝑐 is  

or

This is called the tangent line approximation (or linear approximation) of 𝒇 at 𝑐.

Example 1: Find the tangent line approximation of 𝑓 𝑥 = 1 + sin 𝑥 at the point 
0,1 .  Then use a table to compare the 𝑦-values of the linear function with those of 
𝑓 𝑥 on an open interval containing 𝑥 = 0.

𝑥 -0.5 -0.1 0.01 0 0.001 0.1 0.5

𝑓 𝑥 = 1 + sin 𝑥

Example 2: Let 𝑦 = 𝑥 .  Find 𝑑𝑦 when 𝑥 = 1 and 𝑑𝑥 = 0.01. Compare this value 
with ∆𝑦 for 𝑥 = 1 and ∆𝑥 = 0.01.
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Example 3: The measured radius of a ball bearing is 0.7 inch, as shown in the 
image.  The measurement is correct to within 0.01 inch.  Estimate the propagated 
error in the volume 𝑉 of the ball bearing.

Example 4: Complete the table

Function Derivative Differential

a. 𝑦 = 𝑥

b. 𝑦 = 𝑥

c. 𝑦 = 2 sin 𝑥

d. 𝑦 = 𝑥𝑒

e. 𝑦 =
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Example 5: Find the following differentials.

a. 𝑦 = sin 3𝑥 b. 𝑦 = 𝑓 𝑥 = 𝑥 + 1 ⁄

Example 6: Use differentials to approximate 16.5


