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Math 253 Calculus 3, Chapter 13 Section 1 Completed
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Here, we consider the case where the domain of f is a subset of 
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, and the range of f is a subset of 
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.  Up through and including Calculus 1, this is usually the only kind of function that a math student encounters.

Examples:  
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Exercise 1:  Determine the domain and range of g, and sketch a diagram for g.


Domain:

Range:

Functions from 
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Here, we consider the case where the domain of f is a subset of 
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, and the range of f is a subset of 
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.  This is one of the types of functions that a math student typically encounters in Calculus 3.

Examples:  
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Exercise 2:  Determine the domain and range of f, and sketch a diagram for f.


Domain:


Range:

Functions from 
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Exercise 3:  Give an example of a function  f : 
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Exercise 4:  
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is the value of a

-dollar investment at
       % interest compounded


        for t years.

(i)  What are the independent and dependent variables?  What do they represent?




independent variable:




dependent variable:

(ii)  Write a function where the amount depends on the principal and on time, and describe the input and output.







input:








output:

(iii)  Write a function where the amount depends on the principal, interest rate, and time, and describe the input and output. 






input:








output:

(iv)  Write a function of four variables relevant to this problem.





Exercise 5a:  Let x = the number of hours after midnight on July 21, 2005, in Lansing, Michigan.  The function giving the temperature is 
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.  Graph this function with Maple.

	f:=x->75-10*cos((Pi/12)*(x-6));

plot(f(x),x=0..24,color=black);
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Exercise 5b:  Fill in the table, determining the temperature at 6 a.m., noon, and 9:45 p.m.
	x = # of hours after midnight
	y = temperature ˚F

	6 a.m.          x =
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noon            x =
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9:45 p.m.     x =
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Exercise 5c:  Suppose that we want a function for the temperature in Lansing, Michigan, at any given time of day on any given day of 2005.  How many independent variables do we need?
What are they?


We write z = f(x , y), where
x =







y =







z =
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	y
x
	February 1
y =
	July 21

y =
	December 25


y =

	
6 a.m.        x =


	
	
	

	noon          x =


	
	
	

	9:45 p.m.   x =

	
	
	


Exercise 6 (#20):  Determine the domain and range of 
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, and sketch a diagram for f.

First of all, x

Secondly, the domain of arccos(t) =














Level Curves and Contour Diagrams
We can plot a three-dimensional graph (the graph of a single-valued function of two variables) with a visually flat graph.  However, even graphing with Maple, it is sometimes hard to read the z-value (output/function value) from the visually flat graph.  With a contour diagram, for any given (x , y) input, the function value (z-coordinate) is written as a number on the input (x , y), not plotted three-dimensionally.
Def.:  A level curve is a set of points with the same
     -value.


Note:  Other names for a level curve are a


and a

      .
Exercise 7:  Make a contour diagram for 
[image: image26.wmf]2

2

)

,

(

y

x

y

x

f

z

+

=

=

.  We will do this in a series of steps, drawing individual level sets and then putting them together.
	Let z = 1.
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	Let z = 2.
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	Let z = 4.
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Now, put them all together.
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Exercise 8:  Make a contour diagram for f(x , y) = -3x + 4y + 6.
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