Math 251

Practice Final Exam - Spring 2013

\

Your name:

Your instructor:

Student ID #:

You will be asked to present your student ID when you turn in your final.

Instructions:
e 'To receive credit, you must neatly and clearly show work that justifies your answer.

e Only scientific calculators may be used.
No phones, graphing calculators, electronic dictionaries, headphones, etc.

Please silence your cell phone: turn off any ringer and turn off vibrate.
If your phone is a distraction to others, you may lose points on your exam.

e Pace yourself. You have approximately 10 minutes per page to complete the exam.

Check your work once you have worked through all of the problems.




(1) Two ants named Fred and Velma are walking backwards and forwards along a straight
ruler marked in inches. Fred’s distance from his starting point is F(t) = 4t — ¢3
inches after ¢ minutes have passed. Velma’s distance from Fred’s starting point is
V(t) = t* — 12t + 36 inches after ¢ minutes have passed. Find the minimum distance
between the two ants. Make sure to justify that this is a minimum.
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(2) Find the indicated derivatives.
3
M, find f(z).

(a) For f(z) = N EES
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(b) For g(z) = In(az + b) where a and b are constants, find ¢'(z).
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(c) Find j—z for y = (2% + 1)=.
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(3) Below is the graph of the derivative C'(t) on the interval [0,15]. The equation C(t)
describes the temperature of a lake in degrees Celsius after ¢ days, for 0 < ¢t < 15.
Be careful, the questions below are about C(t), but the graph is for C'(t).
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(a) For what intervals is C increasing?
o107
; ,
\ Iy |
F e
: : ; - )y - -
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(c) What do your answers from part (a) and (b) tell us about how the temperature
of the lake changes over time? Describe the behavior of C from 0 to 15 hours in

a sentence or two.
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(problem continues on next page)



(d) Give a reasonable sketch for C(t) satisfying C(0) = 0.
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(4) Evaluate each limit, justifying your answers.

a) lim In(3—=z : ;

(b) lim In(3 —zx)

z—3- R VAP /]

(c) imIn(3—z)

z—3 A




(5) A cylinder is inscribed in a sphere of radius R = 6 meters. Find the largest possible
volume of such a cylinder, including units. The volume of a cylinder is V = 7r?h.
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(6) Consider the function f(z) = 2% — 5z — 1.

(a) Find the intervals on which f is increasing or decreasing.
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(c) How many real number solutions does z° — 5z %1 = 0 have? Explain why your
answer is correct.
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(7) You watch a

40 floors tall.

second:

friend throw a pumpkin off the roof of the Wells Fargo Center, which is
You observe how many floors the pumpkin has fallen at intervals of 1

time (sec) |0]1]2] 3| 4
floors fallen | 0| 2| 7 | 15 | 27

(a) Use a linear approximation to estimate when the pumpkin hits the ground.
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(b) Is your estimate an underestimate or an overestimate? Why?
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(8) For a certain computer chip, the cost of manufacturing a single chip depends on the
market’s demand for the chip. If the cost is C' $ per chip, and the demand is D chips,
we can write C' = f(D). Assume f/(D) = —5D?.

(a) As the demand for chips increases, is the cost per chip increasing or decreasing?
Why?

(b) Based on your answer to part (a), as the demand for chips increases, is the cost
per chip increasing/decreasing more rapidly or more slowly? Why?
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(9) A woman is standing on the shore of a beach. There is a ship 100 ft out in the water
from the woman, and the ship is sailing away from the woman. The mast of the ship
is 100 ft tall. Let 6(t) denote the angle from the woman up to the top of the mast.

(a) What is 6(0)?
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(e) Use this information to sketch a graph of 6(t) for t > 0.
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(10) Compute the following limits exactly. You must show your work.
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(11) Two cars start out from the same point. Car A starts traveling south at 48 mi/hr.
One hour later, Car B starts traveling west at 30 mi/hr. At what rate is the distance
between the cars increasing 3 hours after Car A sets out?
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