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MathXa

I)ecember 9'1996

f . (9 points) Find the derivative of each of the following functions'

^t f(x)=4 + n(e") + efi + 3(5*)

{ 5

b) g(x) = ln (4fi *r tx/31

c) h(x) = 3xea* 
lrs and whose derivadve'f 

'(x), is given bY

2. (12 points) Consider a funcuon f whose domarn is all positive numtx

f '(x) = (. - 3)0* - '' *" following Oo"'Ol* refer to the function f itself'

a) What are tlre critical Points of f?

b) Identifv all locd exrema of f. which are locar maxima and which are local minima? Thete are many ways to

approach*';:;;!*"*n"";;;;easoningclearlvandcompleterv'

c) If (1, 4) is a point on the graph of f, what is the equation of trre ungent line to f at the point (1' 4)?

3 . (12Po in t s )  k t f ( x )= f  +x+  1 '

a) Where is (x) increasing? deoeasing?

b) Does f(x) have any poins of infiecdln? 
't:': 

*nod Explain you reasoning briefly'

c,) Is f(x) invertible **""t'*uicdng the domain? Expiain'

oGraphf andf_l ont'esamesetof 
axes. $eel fteetouseyo.ocalculator.) 

rf necessary'�restrictthedomain'

Label3pointson*",*nnoff-l.Thecoordinatesofthepointsshouldbeexact.

e) Evaiuate f 
-1 

(f(0))' 

' r ^ n^a' "nrrr rflSWer depend on k?

0 How many solutions ue there to the equation f(x) = k? Does your an:

g) Find the absolute maximum and minimum values of f on the interval t-2' il'
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4' ( 12 points) Postal regulations require *rat the sum of the girth and the length of a parcel sent by parcei post may
be no more than 108 inches. Find the dimensions of the cylindricar package of greatest volume that can be
mailed by parcel post-

To earn full credit, you must give exact answers. Please show all your reasonrng and present your work on the
page in an organized way. Explain how you can be sure that the dimensions you found actually maximize ttre
volume.

5' ( 9 points) Let P(D) be the number of passengers who will buy tickets on a certain airline flight as a funcrion of
D' the price (in dollars) of a seaf. Suppose that the currenr price is A dollars per set and thar this orice
consistently attracts an average of B passengers.

Carefully interpret each of the following in words.

a) P(250) = 300

d)P(A+ 50) = l !6

b) P'(27t = -1

e) e-16ep; = 34

c)p-tQls) = zz0

6. (8 points) Solve for x in each of the following.

a )  l - 3 l n ( 2 x + e ) = 0

b) log x2 = ( tog ^ f Ct ect your answer(s).

7' (12 points) A population of fish is curendy 240 and.is expected ro double every l0 years. Let p(t) be the
population t years from now.

a) Find an equation for p(t).

b) when is the fish population 400? Give an exact answer and then give a decimal approximation.

c) write an equation whose solution tells us when the frsh population is growing at a rale of 12 flsh per year.
(in other words, the solution should tell us when the instantaneous rate of change of the population is 12
fish per year.) Solve trre equation exactly; then give a decimal approximafion.

d) Convert your equation from pan (a) into an equadon of the form p(t) = C eh, where C and k are the
appropriate constants. Give a decimar approximadon for k, using 3 decimars.



lo3

8. (6 points) Below is the graph of f(x).

5

-  - -  -  2

Fill in the blanks. Choose from the graphs at the bottom of the page.

a) Graph # - is the graph of y = qa-2;.

b) Graph t-�is the graph of y = - f(x) + 2.

c) Graph #_ is the graph ofy = f(2x).

d) Graph #- is the graph or y = I{i).
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9. (10 poinrs) Find an equation for each of the following graphs:

b)

J -

10. (10 Poins)

i)SupposeP(x)isapolynomialofdegree5.CircleS!!ofthefoltolr ' ingdratarenecessari lytrue.

a) P(x) has at least 1 root'

b) P(x) has no more than 4 roots'

c) The graph of P(x) has at least I rurning point'

d) The graph of P(x) has no more lhan 4 tumtng potnts'

ii) Suppose P(x) is a polynomial of degree 5' E P'(n) = 0 and P"(zr) = 3' then which 9!l? of the following

sutemenls is true?

a)Phasa loca lmin imumatx=r rbu t th is loca lmin imumisnotanabso lu temin imum.
b)Phasa loca ]min imumatx=randrh is loca lmin imummaybeanabso luemin imum.
.i p t,* a local maximum at x = n but rhis local maximum is not an absolute maximum.

d)Phasalocalmaximuma!x=nandthis]ocalmaximumrrwybeanabsolutemarrimum.


