MAT 121 - Exam2 — Spring 2014
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Instructions. Complete 7 out of the following 10 exercises, as indicated. Exercise 11 is for extra points, Each

exercise is worth 10 points. H you need to approximate then round to 3 decimal places. You can use a graphing tool
and/or a computer algebra system like GeoGebra. When solving a problem graphically sketch the graph you used.
SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

Complete 1 of the exercises 1-2

1. Solve for x: 57%/3 = 0.0052.
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2. Identify the x-intercept of the function J{x) = 2 In{x-3},
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Complete 2 of the exercises 3-5

3. Evaluate the function f(x) = % loggs{x — 1) at x = 2.0%8

(2:008) - 1 | 2.098-1) =1 1.09g) & 0186 5csn
Jeom)-Lly (o)L fy (100)

gﬁ%%(mgg):_ Qog(?’% E.,O%) - ﬁag(t"o%)/gzm

(‘}(ZB TE-8u CGltwgs o ¥ (S

o 2% Detima PLACS < \é (2.094) = .©19 /

4. What is the value of the function f(x) = 4.8(37%8%) at x = 2.57
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5. Identify the value of the function f(x) = log(2x — 10) at x = 715.
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Complete both exercises 6-7

6. An initial investment of $2000 doubles in value in 6.6 years. Assuming continuous compounding, what was the
interest rate? Round to the nearest tenth of a percent.
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7. The population P of a culture of bacteria is described by the equation £ = 13006"™* | where ¢ is the time, in
hours, relative to the time at which the population was 1300.
(&) What was the population at ¢ = 4 hours?
(b) After how many hours will the population reach 90007 Round to the nearest tenth of an hour.
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Complete 1 of the exercises 8-9

8. The pH of an acidic solution is a measure of the concentration of the acid particles in the solution, with smaller

values of the pH indicating higher acid concentration. In a laboratory experiment, the pH of a certain acid solution

is changed by dissolving over-the-counter antacid tablets into the solution. In this experiment, the pH changes
according to the equation

pH=4467 +iog[0 r ]

where x is the number of grams of antacid added to the solution. What is the pH of the solution after the addition of
0.35 grams of antacid tablet?
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9. The chemical acidity of a solution is measured in units of pH: pH = -IOE[H+ ], where [H+ ] is the hydrogen

ion concentration in the solution. What is [H+} if pH=387
Use - » - T
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Complete this exercise: you can download the data-sheet from the coursework section in EagleWeh,

10. The table below gives the number of births, in thousands, to females over the age of 35 for a particular state every
two years from 1980 to 1996.

Year 1980 | 1982 | 1984 | 1986 | 1988 | 1990 | 1992 | 1994 | 1996

Births | 445 | 360 | 321 | 403 | 467 | 508 | 569 | 514 | 472
(thousands)

Consider x to be the number of years after 1980, and y to be the birth. Use technology to answer to the following
questions.

(a) Find the cubic 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 betier.

(¢} Use the unrounded best model from part (b) to estimate how many births to females over the age of 35 there
were in this state in 1995, Round to the nearest newborn using the greatest integer function.
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Extra points

11. Carbon dating presumes that, as long as a plant or animal is alive, the proportion of its carbon that is C is
constant. The amount of "“C in an object made from harvested plants, like paper, will decline exponentially

according to the equation A = 4 ¢ ~0.000121% , where A represents the amount of *C in the object, A, represents

the amount of *C in hvmg organisms, and ¢ is the time in years since the plant was harvested. I an archeological
artifact has 25% as much C as a living organism, how old would you predict it to be? Round to the nearest year.
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