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Read Me First: Show al | essential work very neatly. Use
correct notation when presenting your conmputations and argunents.
Wite using conplete sentences. Renenber this: "=" denotes
"equal s" , "O" denotes "inplies" , and "<" denotes "is

equi val ent to". Do not "box" your answers. Comunicate. Show
me all the magic on the page.

1. (5 pts.) Use logarithmc differentiation to find dy/dx
when y = x%¢¢(®_  Label your expressions correctly or else.

2. (5 pts.) Use a |inear approximtion L(x) to an appropriate
function f(x), with an appropriate value of a, to estimate the
val ue of 80%*

3. (5 pts.) Wite dy in terns of x and dx when
y = sin(2x)e*,

dy =

4. (5 pts.) Find all points in the interval [0, 2m where the

graph of f(x) = JEX + 2cos(x) has a horizontal tangent I|ine.

5. (5 pts.) Find the function f(x) that satisfies the

followi ng two equations: f/(x) =_§x”2 and f(1) = 10.
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6. (10 pts.) (a) Using inplicit differentiation, conmpute dy/dx
and when x* + y* = 17. Label your expressions correctly or else.

(b) Obtain an equation for the line tangent to the graph of
x* + y* = 17 at the point (1,-2).

7. (10 pts.) Apply the first derivative test to classify the
critical points of the function f(x) = x%*. Reveal all the
details of your analysis.

8. (5 pts) Rol l e’s Theorem states that if f(x) is continuous
on [a,b] with f(a) = f(b) =0 and differentiable on (a,b), then
there is a nunber c in (a,b) such that f'(c) = 0. Gve an
exanple of a function f(x) defined on [-1,1] wth f
differentiable on (-1,1) and f(-1) = f(1) = 0 but such that there
is no nunber ¢ in (-1,1) with f'(c) = 0. [Hnt: Wich hypothesis
above nust you viol at e??]
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9. (10 pts.) (a) State the Mean Val ue Theorem of Differenti al
Cal culus. Use a conplete sentence and appropriate notation.

) Show how to use the Mean Val ue Theoremto prove the

1 owi ng: Suppose that a and b are real nunbers with a < b.
f is a function that is continuous on a closed interval [a,Db]
dis differentiable on the open interval (a,b) with f'(x) <0
every x in (a,b), then f is a decreasing function on [a,Db].

(b
fo
| f
an

10. (10 pts.) A circular oil slick of uniformthickness is
caused by a spill of 1 cubic nmeter of oil. The thickness of the
slick is decreasing at the rate of .001 neter/hour. At what rate
is the radius increasing when the radius is 8 neters. [Hint:

The volune of a cylinder is V = 1r?h, where r is the radius and h
is the height of the cylinder. Cbviously the sanme units nust be
used. ]

11. (5 pts.) Can there be two nunbers x, and x, in the interval
[-1,1] where sin(x) = 3x - 1?? Explain briefly. [H nt: Consider
the function f(x) = sin(x) - (3x - 1) on [-1,1].]
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12. (10 pts.) Use the first derivative to determ ne the open
intervals where the polynomal function f(x) = x* - 2x? is
increasing and those intervals where f is decreasing. Be
specific.

13. (10 pts.) Wat point on the line 2x + y = 24 is nearest the
origin, the point (0,0)?? [H nt: The square of the distance
between points in the plane is easier to deal with than the

di stance and can tell you which point is closest.]

14. (5 points) Wuld you know a derivative if

it hit you with a
two by four? What is the value of the followng limt

imt??

T ~ T
. cos(.2+h) cos(.z) )
im =
h-o h




