MAT 221- Fall 2016 - Exam 1 - Addendum

]
Instructor: Dr. Francesco Strazzullo Name. Aé )Z
Instructions. You are expected to use a graphing calculator or a software, but not a CAS. You can use one letter-size
cheat sheet. Sketch any graph that you use. approximating up to the third decimal place. Each problem is worth 10
points, unless otherwise specified. :
Always use the appropriate wording and units of measure in your answers (when applicable).
SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

1. You discovered a new virus. You have an initial population of 150 units that follows the model
P(t) = 75 (10e°%% +2),,
where # is the time in hours. Use the model above to estimate the following (truncating to the integer).

(a) (5 points) The average rate of growth of the population during the second half of the first day.
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(b) (10 points) The instantaneous rate of growth of the population at the, end of the first day.;
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2. In Spring and Summer 2016, the daily profit P, in dollars, of producing and s
t = 1 on May the 1%¢, and

depending on the daily level of production z = g(t), where ¢ represents the day with
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g(t)

(a) (5 points) Express verbally in writing the information g(5) = 3.75, P(5) = 64, and ¢’ (5)
units of measure)
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(b) (10 points) Assuming the values in part (2a), at which daily rate is the profit changing on May the 5th9 Is
the daily e‘fo‘if increasing or decreasmg"
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() (10 points) Assuming the values in part (2a), approximate the daily . ?Yofu r on M(],Y the@".
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MAT 221 - Fall 2016 - Exam 1 - Lab (at most 20 minutes)

ey

Instructor: Dr. Francesco Strazzullo Name.

Instructions. You are expected to use a graphing calculator or a software to complete this part. You can use one
letter-size cheat sheet. Sketch any graph that you use, approximating up to the third decimal place. Each problem
is worth 10 points.

SHOW YOUR WORK NEATLY, PLEASE.

1. Consider the function f(z) = 2z3 — cos (377).

(a) Approximate the first derivative of f(z) at< = 1.
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(b) Compute the slope-intercept form of the equation of the tangent and the normal lines to f(z) atz = 1.
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(c) Use the previous step to complete the following table, approximating up to the third decimal place, and to
check the local linearity of f(z) atz = 1.

a 9 999 1 1.001 1.1
f@) | 2.046 | R-99y 3 3,006 | 326
L) | 2.4 | 2-9% 3 3.00¢| 3.6
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7. %
2. Find in the interval [—2, 1] the solutions of the equation zt —cos 2z +1) = vz +4.




MAT 221- Fall 2016 - Exam 1 - Conceptual

Tnstructor: Dr. Francesco Strazzullo Name

Instructions. You are expected to use a graphing calculator or a software, but not a CAS. You can use one letter-size
cheat sheet. Sketch any graph that you use, approximating up to the third decimal place. Each problem is worth 10
points, unless otherwise specified. Exercise (5c) is only for the honor section.

Always use the appropriate wording and units of measure in your answers (when applicable).

SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

1. Over the interval (—2, 5), sketch the graph of a function f(z) such that:
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2. For f(z) = 3w5’+. 223 — 3z + 4, compute f’(z) and f”(z).
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3. Differentiate the following functions (each problem is worth 10 points): | LY |
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4. The daily cost C, in thousand dollars, of producing units of a certain commodity is also depending on the
daily level of production z = g(t), where ¢ represents the day of a particular quarter of the year. During the

second quarter (April-June) assume ¢ = 1 on April the 1°* and
C = (*—2t+1)g(t).

(a) (5 points) Express verbally in writing the information ¢(3) = 2,500, C(3) = 10,000, and g'(3) = 50.
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(b) (10 points) Assuming the values in part (4a), at whmh dmly rate is the cost changing on April the 3747 Is
the daily cost increasing or decreasing?
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(c) (10 points) Assummg the values in part (4a), approxnnate the daily cost of production on April the 4th,
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5. You discovered a new virus. You have an initial population of 150 units that follows the model
P(t) = 75 (1087 + 2)
where ¢t is the time in hours. Use the model above to estimate the following (truncating to the integer).

(a) (5 points) The average rate of growth of the population Euring the first day. j —® Thom (j o Tp C< 2 (1

AR = f(.m%i(@) 2~ 69 Uvns ver Houw

5 oo AVEMES (TS (prew 1Vl fAsT )

(Tlaki Fory

652%

(b) (10 points) The instantaneous rate of growth of the population at theLend of the first day_.l
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(¢) (10 points only for the Honor section) Use a linear approximation to estimate the population on the first
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