Class discussion:  MATH 117      
19 March 2019    
Concavity

Review of inverse and composition of functons
 
1) The air temperature, T, in °F, is given in terms of the chirp rate, R, in chirps per minute, of a snowy tree cricket by the function

T = f(R) = R/4+40.
(a) If the chirp rate varies with the number of hours since midnight, x, according to the function
R = g(x) = 20 + x2,
find how temperature varies with time by obtaining a formula for h, where T = h(x).


(b)  Find a formula for the inverse function, R = f−1(T).

2)  Calculate the composite functions f−1(f(R)) and f(f−1(T)) for the cricket example. Interpret the results.

3) For each of the three graphs below, estimate the domain of f -1(y)
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Concavity
1. The graph of a linear function is a straight line because the average rate of change is constant. However, not all graphs are straight lines; they may bend up or down. The function giving salary S, in $1000s, as a function of t, time in years since being hired, is shown in Table 2.22 and Figure 2.35. Since the rate of change increases with time, the slope of the graph increases as t increases, so the graph bends upward. We say such graphs are concave up.
[image: ]
2. Do the graphs of the functions in Exercises (1)-(8) appear to be concave up, concave down, or neither?
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18.  
After a cup of hot chocolate is poured, the temperature cools off very rapidly at first, and then cools off more slowly, until the temperature of the hot chocolate eventually reaches room temperature.

19.  
When a rumor begins, the number of people who have heard the rumor increases slowly at first. As the rumor spreads, the rate of increase gets greater (as more people continue to tell their friends the rumor), and then slows down again (when almost everyone has heard the rumor).
20.  
When money is deposited in the bank, the amount of money increases slowly at first. As the size of the account increases, the amount of money increases more rapidly, since the account is earning interest on the new interest, as well as on the original amount.
21.  
When a new product is introduced, the number of people who use the product increases slowly at first, and then the rate of increase is faster (as more and more people learn about the product). Eventually, the rate of increase slows down again (when most people who are interested in the product are already using it). 22.  
Graph f(x) with all of these properties:
•f(0)=4
•f is decreasing and concave up for −∞<x<0
•f is increasing and concave up for 0<x<6
•f is increasing and concave down for 6<x<8
•f is decreasing and concave down for x>8

[bookmark: _GoBack]22.  An incumbent politician running for reelection declared that the number of violent crimes is no longer rising and is presently under control. Does the graph shown in Figure 2.42 support this claim? Why or why not?
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In Problems (13)-(16), estimate the intervals where the graph is

(a) Increasing and concave down
(b) Decreasing and concave down
(c) Increasing and concave up.
(d) Decreasing and concave up
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In Exercises (1)-(4), use the complete graph of the invertible function f(x) shown to estimate the domain of /' (3)
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The graph of a linear function is a straight line because the average rate of change is constant. However, not all graphs are straight lines; they may bend up or down. The function giving salary S, in $1000s, as a function of 7, time in years since being
hired, is shown in Table 2.22 and Figure 2.35. Since the rate of change increases with time, the slope of the graph increases as { increases, so the graph bends upward. We say such graphs are concave up.

Table 2.22 Salary: Increasing rate of
change

£ (years) | 5 (51000s) | Rate of change AS/A
0 40
32
10 7
56
2 128
102
30 230
181
40 411
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