Math 102-040 - Fall 20009 - Test 1

Instructor: Dr. Francesco Strazzullo Name L(L y

Instructions. Only calculators are allowed on this examination. Point values of each problem are ,0.
Always use the appropriate wording and units of measure in your answers (when applicable).
SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

1. A company charting its profits notices that the relationship between the number of units sold, z, and
the profit, P, is linear. If 150 units sold results in $2750 and 375 units sold results in $5000 profit,

write the equation that models its profit.
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2. The total U.S. population during 1945 to 1985, for selected years, is shown in the table below, with
the population given in thousands.

Year 1945 1950 1960 1965 1970 1985 |
[ Population | 145,531 | 120,171 | 184,952 | 205,473 | 217,226 239,748 |

(a) Find the average annual rate of change in population during 1945-1985, with the appropriate

-y

9 2ug - 145,534 THoUsAD Pa0RLd

units.

N AVUM()"{ Rave " T

QF CHaN(ri L
185 ~ 1945 S— Yians
= 2255, (125 S fenc 185 -~ 1945 A

Dkl 19L5- 1985 THe yorpLaTioN 18 INEREASIY AT 4! AVERALT
RATE oF CHaste oF ABOUT 2,355 425 Peable per YeAY .

(b) Use the slope from part (a) and the populatlon from 1945 to write the equation of the line
associated with 1945 and 1985.
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3. The total U.S. population can be modeled for the year 1960-1995 by the function p = 2670z + 192, 750,
where p is in thousand of people and z is in years from 1960. During what year does the model estimate

the population to be 286,200,000 people?
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4. The total U.S. cigarette advertising and promotional expenditures can be modeled by the equation
y = 401.2452 — 2349.85, y is measured in millions of dollars and z is the number of years from 1977.
If this model remains accurate, what are the expected advertising and promotional expenditures in
20177
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5. The sum of the personal consumption expenditures in the United States, in billions of dollars, for
selected years from 1988 to 2008 is show in the following table.

Year 1988 1993 1998 2003 2005 2007 2008

Personal
Consumption 3300.5 | 4625.9 | 6297.2 | 7852.4 | 8584.3 | 9181.5 | 9502.9

($ billions)

(a) Make a scatter plot of the data, with = equal to the number of years past 1988 and y equal to the
billions of dollars spent. (Clearly report the coordinates of the points)

(b) Using your calculator, find the linear model which is the best fit for the data.
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(¢) Use the unrounded model to estimate the U.S. personal consumption for 2009.
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6. Suppose the percent of males who enrolled in college within 1 year of high school graduation is given by
y = —.122 4 64.2 and the percent of females enrolled in college within 1 year of high school graduation
is given by y = .91z + 23.85, where x is the number of years after 1978. Use graphical methods to find
the year these models indicate that the percent of females equaled the percent of males.
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7. A pharmacist wants to mix two solutions to obtain 350 cc of a solution that has 14% concentration of
a certain medicine. If one solution has a 21% concentration of the medicine and the second has a 7%
concentration, how much of each solution should he mix?
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8. The median annual earnings for blacks (B) as a function of the median annual earnings for whites
(W), both in thousand dollars, can be modeled by B = 4325W + .3781 using one set of data, and by
B = 72W — 14.113 using more recent data. Find what median annual earnings by whites will result
in both models giving the same median annual earnings for blacks.
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9. Give the solution in interval notation for the 1nequa11ty 2z 4+ 3 <4z — 6.
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10. Solve the double inequality 5z + 2 < —4 and 3z —4 > 5.
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