MAT 221 - Fall 2016 - Exam 2 ,Z
Instructor: Dr. Francesco Strazzullo Name V \zU 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. Available 100 points.
SHOW YOUR WORK NEATLY, PLEASE. (no work = no points)
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3. Find the linear approximation to f(x) = e=3H” gy =0.
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5. Find the slope of the normal to the curve with parametric equations x = ¢ + £, y=t+e' atthe point (0, 1)
Use symbolic notation, do not approximate.
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6. If xy =8, find the simplified expression of

e and its value at the point (-2, 4).
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7. Let y= taxts 1, x=1,and dx = 1. Find the value of the differential dy.
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8. Letfix)= 3% if =2 <x =2, Complete the following parts.
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(c) Is fix) continuous at —2? If not, can we remove this
discontinuity?
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20,000 _ o
1o 19990097 be the populgjgon of a bacteria colony at time # hours, What is the limiting size L (or
+ 19992 /

carrying capacity) of this population? prroximately (to the nearest integer), after how many hours can you say
that the population has reached its carrying capacity, thatis P = L — 17

9. Let P(f) =

g0 D OCop _
Q:) L= i?mw ?{’iﬁ\ I —— ‘Q’Q?:'@ =TF— < 2 : = 20000 Mol
C e 141999 Lom ¢ |
Co 2 tew
| -X
AN @ =0 | |
R0 0y | A7
19999+ (19999) (1997)2,

N -2 550 %

Noave  teys VM D 20

| It (aongea)” o T 3997800] D 1 - (3997800
o oL (mswi) o g - 3997800] D b= LR

Lt T (175)y 19998 P(176)g 199
Theatong ATTER |76 HOURS

10. Below are the sunrise and sunset times (in standard time) for Moorhead, Minnesota on the 21st of each month

in 2007.
Sunrise and Sunset in Moorhead, Minnesota on the 21st of each month in 2007
Date Day of Year Sunrise Sunset Day Length (hours)
Jan 21 21 08:03 17:14 9.18
Feb 21 52 07:21 18:01 10.67
Mar 21 80 06:28 18:41 12.22
Apr21 111 05:29 19:24 13.92
May 21 41 04:45 20:02 15.28
Jun21 172 04:32 20:25 15.88
Jul 21 202 04:54 20:12 15.30
Aug 21 233 05:32 19:27 13.92
Sep 21 264 06:12 18:27 12.25
Oct 21 294 06:53 17:29 10.60
Nov 21 325 07:39 16:47 9.13
Dec 21 355 08:09 16:41 8.53
>& :Z Page 5 0of 6

[ENBAT—,

40



/

(a) Find the rate of change in day length with respect to time (in minutes per day) T TA TR B,
(i)  from February 21 through March 21. ) H’Dbfg‘v & L
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(b) Estimate the instantaneous rate of change in day length for March 21.

ARD, « AREy 2013 2077 /oy

Iab g —

(c) Compute the 3% degree polynomial regression and the trigonometric (sine) regression that best fit the data
above, so that the day length (in minutes) is a function of the time (day of the year). Report the correlation

coefficients (round to 4 decimal places) and state which regression line is the better model in this context.
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(d) Use the best model from part (c) to estimate the rate of change of the day length for March 21 and compare it
to the one you found it in part (b).
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