Math 102 - Spring 2010 - Test 4

-
KEY
Instructor: Dr. Francesco Strazzullo Name

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

1. (15 points) During years 1990 and 2009 the number of homicides per 100,000 people is given by the
function y = —0.000710z* 4+ 0.0265z3 — 0.300x2 4 0.684z + 9.337, with = equal to the number of years

from 1990.
(a) Use technology to find during which year(s) the number of homicides per 100,000 people was
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(b) Use technology to find during which year(s) the number of homicides per 100,000 was maximum.
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2. For the following rational functions, use algebra to find (if any) the vertical asymptotes and use
technology to find (if any) the horizontal asymptotes.
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3. (15 points) Suppose the concentration of a drug (as percent) in a patient bloodstream t hours after

injection is given by
200t

T 22132
Graph the function C(t) using the window [0, 20] by [0, 20].

C(t)

(a) What is the drug concentration 1 hour after injection? 5 hours?
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C(5) = 200, 2.9 %
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(b) What is the highest percent concentration? In how many hours will it occur?
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4. (15 points) A car rental agency rents compact, mid-size, and luxury cars. Its goal is to purchase 90
cars with a total of $2,270,000 and to earn a daily rental of $3150 from all cars. The compact cars
cost $18,000 each and earn $25 per day in rental, the mid-size cars cost $25,000 each and earn $25

per day, and the luxury cars cost $40, 000 each and earn $55 per day. .
(a) Write the system of linea{\ equations describing the goals of this agency. vy _ & M I
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(b) Find the number of each type of car the agency should purchase to meet its goal.
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5. Solve the following systems of linear equations.

T+ y— z2—4w =6

(a) (11 points)

3r—4y+ z24+2w=>5

S5z +2y+62—3w=1
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2r -6y+ z2=7
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