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14.2 Partial Derivatives
Definition: Let
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a) The first partial derivatives of  f  with respect to x is 
[image: image2.wmf]x

y

x

f

y

x

x

f

f

x

x

D

-

D

+

=

®

D

)

,

(

)

,

(

lim

0

.

b) The first partial derivatives of  f  with respect to y is 
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Note: 

a) To find  
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, treat y as a constant and differentiate  f  with respect to x.

b) To find  
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, treat x as a constant and differentiate  f  with respect to y.

Notation:  If 
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a) 
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b) 
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c) 
[image: image11.wmf])

,

(

b

a

f

x

 represents the slope of the curve given by the intersection of 
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is the slope of the surface in the x-direction.

Ex: For each of the following functions find the partial derivatives.

a) 
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b) 
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Ex: Find the partial derivatives of  each of the following

a) 
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 and evaluate at the point (1, ln2).

b) 
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Partial Derivatives as Rates of Change
If 
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 gives the rate of change of z with respect to x if y is held constant.

Similarly, 
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 gives the rate of change of z with respect to y if x is held constant.

Ex: Suppose that the temperature of the water at the point on a river where a nuclear power plant discharges its hot wastewater is approximated by 
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, where x  is the temperature of the river water in C before it reaches to the plant and y is the number of megawatts(in hundreds) of electricity being produced by the plant. Find 
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 is the approximation in change in temperature of the output water if input water temperature x changes from 9˚C to 10˚C while y is remained constant as 500 megawatts.  
Ex Consider the Cobb-Douglas production function 
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       When x= 1000 labor work hours per week and y = 500 thousand dollars, find the 
        marginal productivity of labor and marginal productivity of capital.  Interpret the 
        result.
= 113.71: The production increases approximately by 114 units when labor 
hour per week changes from 1000 to 1001and while capital investment is held 

constant as $500,000.
= 97.47:  The production increases approximately by 97 units when capital 

investment changes from $500,000 to $501000 while labor is held constant as 

1000 hours per week. 
The Second Partial Derivatives: 
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Note: If  f  is a function of x and y such that 
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are continuous on an open disk R, then 
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 for all (x, y) in R.
Ex: Find the second partial derivatives of 
a) 
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b) 
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c) 
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