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1. The graph of f(x) and the line tangent to the graph at (1,1) is shown below. What is the equation of the line
tangent to the graph of £~1(x) at (1,1)? (10 points)
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2. (a) Find the equation of the line tangent to the curve defined by the equation

x+2y+yr =2
(5 points)

at the point (2,0).
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(b) Estimate the y-coordinate of the point on the curve with x-coordinate 2.1. (5 points)
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3. Benjamin is a very bad student and has put no work into his calculus class. He sets aside 12 hours to study
the day before the final. He knows that the more he studies, the better he will do up to a point, but after a
certain point, he will just tire himself out and his grade will go down. Suppose you can predict his grade by
the formula

—1 3 2
=—1 43t
c 7 +

where 1 is the number of hours he studies calculus, and c is the percentage he gets on the final exam.

(a) Since you are good at calculus, Benjamin has asked you to tell him how long he should study to get the
best possible score and what that score is. What do you tell him? (Besides the fact that this is a horrible

plan.) (5 points)
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(b) Now suppose Benjamin has also failed to prepare for his philosophy final, which is on the same day as
his calculus final. Suppose he can predict his philosophy grade with the formula

-1
p=7(s—12)2+72

where s is the number of hours he studies philosophy, and p is the percentage he gets on the philosophy
final. '

Advise Benjamin on how to split his 12 hours of studying between philosophy and calculus. (Note: If he
spends ¢ hours on calculus, he will spend 12 — ¢ hours on philosophy.) How many hours should he spend

on each to maximize the sum of his grades, p+¢? (5 points)
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4. Let f(x) = sin®x.

(a) Find all local minima and maxima of f on the interval (0,27). (3 points)
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(b) Find the intervals in (0,27) on which f is increasing and the intervals in (0,27) on which f is decreasing.
(2 points)
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Note: For parts (c) and (d), f(x) is still sinx.

(c) Find the intervals in (0,27) on which f is concave up and the intervals in (0,27) on which f is concave
down. (3 points)
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(d) Find all points of inflection of fin (0,27).  * (2 points)




5. Let f(x) = x*. Show that x = % is a critical point of f. (10 points)




6. Dustin walks away from a 200 inch tall street light at a speed of 50 inches per second. If Dustin’s shadow is
growing at a rate of 30 inches per second, how tall is he? (10 points)
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Formula Sheet
You may use these formulas when appropriate.

sin(7/2 —x) = cosx

cos(mw/2 —x) = sinx

sin(—x) = —sinx

cos(—x) = cosx

sin(x+y) = sinxcosy+ cosxsiny
sin(x—y) = sinxcosy —cosxsiny
cos(x+y) = cosxcosy—sinxsiny
cos(x—y) = cosxcosy -+ sinxsiny

sin2x = 2sinxcosx

2 2

cos2x = cos?x —sin®x = 2cos?x—1=1—2sin’x

Volume of a sphere = %nr3

Surface area of a sphere = 4772

Volume of a cylinder = nr2h

Surface area of a cylinder = 2772 4 27rh

Volume of a cone = %Jrrzh




