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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. Be careful. Renmenber this: "="
denotes "equal s" , "O" denotes "inplies" , and "<" denotes "is
equi val ent to". Do not "box" your answers. Comunicate. Show
me all the magi c on the page.

1. (10 pts.) (a) Using inplicit differentiation, conmpute dy/dx
and when x® + y?2 = 9. Label your expressions correctly or else.

(b) Qontain an equation for the |line tangent to the graph of
x3 +y2 =9 at the point (-1,-(10)Y?).

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 1n(11/10).

3. (5 pts.) Wite dy in terns of x and dx when

y = sin(2x)cos(3x).

dy =
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4. (5 pts.) If you want to find the point (XyY, on the line
defined by 2x + y = 3 that is closest to the point (3,2), what
function should you mnimze on what domai n?? [Note: Sinply
obtain the function and its domain. DON T attenpt to anal yze the
function.]

5. (5 pts.? Use logarithmc differentiation to find dy/dx
when y = x'"®™_ Label your expressions correctly or else.

6. (5 pts.) Find the function f(x) that satisfies the
followng two equations: f'(x) = x2 and f(1) = 1.

7. (5 pts.) Conmpute the differential of each side of the given
equation, regarding x and y as dependent variables (as if both
were functions of some third, unspecified, variable). Then solve
for dy/dx.

x® + y® = 3xy
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8. (10 pts.) Differentiate each of the follow ng functions. Do
not attenpt to sinplify the algebra. Label your derivatives
correctly or else.

(a) g(t) = [In(t) + e']/sin(3t)

(b) f(t) t -sec(t) -tan(t)

9. (5 pts.) Find all points in the interval [0, 2m where the
graph of f(x) = x - 2-cos(x) has a horizontal tangent |ine.

10. (5 pts.)
Suppose f(x) = x¥2 on the interval [81,82]. Show that there
is a nunber ¢ in (81,82) such that

822 = 9 + (1/2)cV?

by using the Mean Val ue Theorem [Take care to tell ne about the
hypot heses that nust be satisfied before you assert the
conclusion is true for the function at hand. How the incantation
is muttered is significant.]
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11. (10 pts.) The height of a cone is decreasing at 3 cnisec.
while its radius is increasing at 2 cnisec. Wen the radius is 8
cmand the height is 12 cm what is the rate at which the vol une
is changing? 1s the volune increasing or decreasing then??

Whi ch??? [Hint: V = (1/3)m?h ]

12. (10 pts.) Find and classify the critical points of the
function f(x) = sin3x) in the interval (-3,3).
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13. (10 pts.) Show that the equation x-In(x) = 3 has exactly one
solution in the interval [2,4].

14. (10 pts.) Use the first derivative to determ ne the open
intervals where the polynom al function f(x) = (x - 1)3(x - 2)*
is increasing and decreasing. Be specific.

Silly Ten Point Bonus: Let f(8) = sin°(0) and g(8) = cos°(0) be
your friendly old sine and cosine functions whose argunent 0 is
measured in degrees. Conpute f'(0) and g'(0).



