Bob Brown, CCBC Essex                      
Math 253 Calculus 3, Chapter 13 Section 3
1

	Exercise 1:  Imagine an unevenly heated metal wire lying along the positive real number line.  Let T(x) = the temperature (˚F) of the wire at the point x centimeters to the right of 0.
	


	x
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0
	4.5
	5.0

	T(x)
	69
	78
	87
	94
	97
	99
	100
	100
	99
	97


 (i)  Evaluate T(2.0), and explain it in practical terms.

T(2.0) =
˚F  =  the

(ii)  Estimate 
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, and explain it in practical terms.
	Exercise 2:  Imagine an unevenly heated metal plate lying in Quadrant 1 of the
xy-plane.  Let T(x , y) = the temperature (˚F) of the plate at the point x centimeters to the right of and y centimeters up from the origin.
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	4
	75
	112
	105
	125
	145
	190

	3
	85
	90
	110
	135
	155
	180

	2
	100
	110
	120
	145
	190
	170

	1
	125
	128
	135
	160
	175
	160

	0
	120
	135
	155
	160
	160
	150

	y

x
	0
	1
	2
	3
	4
	5


(i)  Evaluate T(3 , 2), and explain it in practical terms.

T(3 , 2) =
  ˚F  =  the
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	4
	75
	112
	105
	125
	145
	190

	3
	85
	90
	110
	135
	155
	180

	2
	100
	110
	120
	145
	190
	170

	1
	125
	128
	135
	160
	175
	160

	0
	120
	135
	155
	160
	160
	150

	y

x
	0
	1
	2
	3
	4
	5


(ii)  T(x , 2) is the cross section of the function T(x , y) with y = 2.  Draw the cross section and make a table for u(x) = T(x , 2).
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(iii)  Evaluate u(3), and explain it in practical terms.


u(3) =

(iv)  Estimate 
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At the point 3 cm. right of and 2 cm. up





from the origin, the temperature of the plate





is increasing by about
        ˚F per cm. moving
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	160
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x
	0
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(v)  T(3 , y) is the cross section of the function T(x , y) with x = 3.  Draw the cross section and make a table for v(y) = T(3 , y).
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(vi)  Evaluate v(2), and explain it in practical terms.


v(2) =

(vii)  Estimate 
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At the point 3 cm. right of and 2 cm. up from the origin, the temperature of the plate is

Notation
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Partial Derivatives of f With Respect to x and y
Def.:  If the limit exists, we define the first partial derivatives of f at (a , b) by
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If we let (a , b) vary as (x , y), then we have first partial derivative functions:
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See the top of page 909 in the text for these and other notations.
Exercise 3a:  Let 
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.  Use the limit definitions to determine 
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Exercise 3b:  Let 
[image: image16.wmf]1

3

10

4

)

,

(

2

2

+

+

-

+

=

y

xy

x

x

y

x

f

.  Use the limit definitions to determine 
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Exercise 3c:  Let 
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.  Use standard derivational rules to determine 
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Exercise 4a:  Let 
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 and let P = 
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.  From the graph of f, determine the sign of fx(P) and the sign of fy(P).
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	As you move along the graph of f near the point P
in the direction of

the z-value (the height of the graph above or below 
the xy-plane) is

Thus,  fx(P)
	As you move along the graph of f near the point P
in the direction of

the z-value (the height of the graph above or below 
the xy-plane) is

Thus,  fy(P)


Exercise 4b:  Algebraically determine fx(P) and  fy(P).
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fy(P)  =
Higher Order Partial Derivatives
Exercise 5 (Section 13.3 #74):  Let 
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.  Determine the four second partial derivatives of f.  Observe that the second mixed partials are equal.
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Exercise 5 (Section 13.3 #78):  Let 
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.  Determine the four second partial derivatives of f.  Observe that the second mixed partials are equal.
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Notation
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Theorem:  Let R be an open set in the xy-plane.  If f is a function of x and y such that 
[image: image43.wmf]xy

f

 and 
[image: image44.wmf]yx

f

 are both continuous on R, then for every (x , y) in R,









0








_1189430435.unknown

_1189430572.unknown

_1189430597.unknown

_1189430652.unknown

_1376997214.unknown

_1189430644.unknown

_1189430589.unknown

_1189430495.unknown

_1189430546.unknown

_1189430482.unknown

_1189430443.unknown

_1189426896.unknown

_1189427547.unknown

_1189428630.unknown

_1189427308.unknown

_1189427058.unknown

_1189427069.unknown

_1189426935.unknown

_1189426521.unknown

_1189426632.unknown

_1189363933.unknown

