MAT 102 — Final Test - Fall 2013
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Instructor: Dr. Francesco Strazzallo Name \/(‘-" >/

Instructions. Each problem is worth 10 points, Remember to check your solutions and “box” them reduced to lowest
terms or with decimal mumbers rounded to two decimal places. You might need some of the following formulas:
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SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

1. Two cars Ieave a house at the same time. One travels due nord at an average speed of 25 miles per hour, and the other
travels due south at an average speed of 46 miles per hour. After how many minutes will the two cars be about 28

miles apart?
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2. Solve the following quadratic equation.
3x%+ 14x =5
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3. A ball is kicked upward from a 1-foot height at a speed of 23 feet per second. How long does it take the ball to be 6 feet
above the ground?
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4, Consider the following equation of a line.
3x + 5y = 7y+ 6
a. Rewrite this equation in slope-intercept form. Reduce all fractions to lowest terms.
b. Find the equation, in slope-intercept form, for the line which is perpendicular to this line and passes through the point

(1,2). Reduce all fractions to lowest terms.
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5. Graph the solution set of the following inequality:
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6. Solve the polynomial equation
x° — x*— T7x=-3
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7. A certain species of deer is (o be introduced into a forest, and wildlife experts estimate the population will grow
according to the model P(t) = (621)5%%!, where t represents the number of years from the time of introduction. How
long does it take this population to be 1500 decr‘?
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8. One day in a city they felt an earthquake of intensity [ ., which measured 4.3 on the Richter scale. Two days later in that
same city they felt another earthquake with intensity 20 times stronger than the first one. What was the magnitude of the

second earthquake on the Richter scale?
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9, Josh is saving up money for a down payment on a car. He currently has $2092, but knows he can get a loan at a lower
interest rate if he can put down $2600. If he invests the $2092 in an account that earns 4.6% annually, continuously
compounded, how long will it take Josh to accumulate the $26007?

Loni 1ruaisty tompold wozy 3y /\-P e
Ul ) w0y bt
2600 = W92 A ], [650 - e
§2%

[ 5 \ G\ ~, [, 73
& LO86 T = L(%——gﬂg A = E@Q«( Q?J o /M%

\f\




10. A bakery decides to produce a new kind of pastries. The table shows the profit, in dollars, for various levels of
production.

Pastries | o0 1 39 | 40 | so | 65 | 80 | 85 | 95 | 100
(units)
Profit 50 | 120 | 155 { 130 | 60 | 160 | 180 | 178 | 130
(dollars)

Consider x to be the number of pastries produced, and y to be the profit in hundred dollars. Use technology to answer to
the following questions.

(a) Find the quadratic and the quartic models that are the best fit for these data. (Round your answer to five decimal

places).
(b) Use the correlation coefficients from part (a) to decide which model is better.
(¢) Use the unrounded best model from part (b) to estimate the production level that maximizes the profit.
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