MAT 221 - Fall 2017 - Exam 2 — Take Home Part
Instructor: Dr. Francesco Strazzullo Name V({v Y

I did not receive third party help in completing this test. Signature

Instructions. You are expected to use a graphing calculator or software to complete some problems.
Files can be downloaded and uploaded to the Eagleweb Coursework page for this assignment. Upload
files or sketch any graph that you use or tables of input/output, approximating up to the fourth
decimal place. Each problem is worth 10 points, unless otherwise specified.

SHOW YOUR WORK NEATLY, PLEASE. (no work = no points)
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3. Find the linear approximation to f(x) = In(3x — 2x2) atx =1,
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5. Find the tangent line to the parametric curve x = 2t — t3, y = t? — 3t at the point (—4, —2). Use symbolic
notation, do not approximate.
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7. The table below gives the violent crime rate (per 100,000 people) for a particular state every five
years from 1970 to 2010.

Year 11970 [ 1975 | 1980 | 1985 | 1990 | 1995 [ 2000 | 2005 | 2010
X B[ 75| R0 I3[ 30| 35| 4o | 47 [ 30

Violent Crime

4.9 5.1 6 7.4 9 10.5 11.7 12.4 12.2
Rate )/

Consider x to be the number of years after 1960, and y to be the violent crime rate during that year.

(a) Use average rates of change to estimate the rate of change of the yearly violent crime rate in 1990 (rounded
to the first decimal place).
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(b) Use technology to compute the 3 degree polynomial regression and the trigonometric (sine) regression that
best fit the data above. Report the correlation coefficients (round to 4 decimal places) and state which
regression line is the best model in this context.
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(c) Use the best model from part (b) to estimate the rate of change of the yearly violent crime rate in 1990 and
compare it to the one you found it in part (a).
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MAT 221 - Fall 2017 - Exam 2 — I'V} CI&SS Part

Instructor: Dr. Francesco Strazzullo Name Ef C"r}(
Instructions. Each problem is worth 10 points.
SHOW YOUR WORK NEATLY, PLEASE. (no work = no points)
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9. Let P(F) =

be the population of domestic cats in Waleska 7 years after 1883. What is the

limiting size L (or carrying capacity) of this population? Approximately (to the nearest integer), in which year
can you say that the population has reached its carrying capacity, thatis P = L — 1?
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