The graph of f(x) is shown on the right.

[a] List all x — values for which f'(x) does not exist.
For each x — value, give a brief reason why not.

X= -4 (cusP)

X= 2 (verrmicat T.L)D

*= 5 (DIscosT IO

[b] Sketch a graph of f'(x) on the same axes.
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Pat is taking vitamin pills regularly. The time between pills depends on the amount of vitamin in each pill. SCORE: /15 PTS
Let £ = g(v), where { is the time between pills (in hours), and v is the amount of vitamin per pill (in grams).

[a] What are the units of g'(v) ?

HooLR.S /G 2A

[b] What does g'(6) = 8 mean ? Give the units for all numbers in your answer.

IF EACH PILL HAS b érams of VITAMIN,
THERN FoOR EACH ADDITIONKL- GZAM ey PILL,
THe TIVME ReETweeN ALLS SHOULD - (NCRrEpNSE 8 Houres

[c] Is there a value of v, for which you would expect g'(v,) <0 ? Why or why not ?

NO., |F ERCH PILL HAS MORE TAMMING,
THe TIue ReTivee PILLS SHOULD [NeRERSE,
T Dede S




- X
Let f(x)= —~—~§—2. | SCORE: /20 PTS

[a] Find all discontinuities of f .

p 0 72 N o
-y 22)= O
X =3
[b] Find the limit of f at each discontinuity.
Each limit should be a number, o or —o0, Write DNE only if the other possibilities do not apply.
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State the formal definition of “horizontal asymptote”. SCORE: /S PTS

g gt

£ uns A HORIZEOSTAL ASYMPTOTE AT =b |FF

livn £6)=b oe e $6D=h

¥—> 60 X
_p3x ’
Find the equation(s) of all horizontal asymptote(s) of f(x) = 72 he L SCORE: /15 PTS
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Let f(x)=2x"—x"~4. SCORE: /30 PTS

)] Find f'(x). No credit will be given for using differentiation shortcuts from chapter 3.
| \ ) :l(_\(-k’)’\‘)%"' {39'*’ ){)"’, LJ[ s ('2’{1”\7(?. Wn,u_>
fl>= lim
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= g h

= \i‘r’\ <é>5<?’)r bx\/\ 4’2.‘(\1"25( —'\")
VA o

ot LK

[b] Find the equation of the tangent to the graph of /" at the point where x = —1,

flys-2-1-4==7  fD=br2=3
5*7: F(x+1)




State the Intermediate Value Theorem. . V SCORE: __ /10PTS
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Can the Intermediate Value Theorem be used to prove that the equation S€cx = —1 has a solution in the SCORE: /10 PTS
interval (3 ; 43” ? If so, write a proof. If not, explain why not.

\T

I 477
NO, SecX = CT/LT)\‘B = (S -Mc’_,ﬁi’?“ CONTTNLIOWAS o L L,J
(AT 5D




Attime ¢ hours, the position of an object moving in a straight line is p(f) =

26+ 3¢

meters.

[a] What is the average velocity of the object from time £ = 3 to time ¢ = 8 ? Give the units of your answer.

> _¥-2 _ 5-7_

[b] What is the instantaneous velocity of the object at time { = 3 ? Give the units of your answer,
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