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2.

Math 108 Name A[swer?- k4
Test, Sections 2.6,3.L,3.2 and 3.4 April29,2o09

Show all work neatly, You may nof{Js'*?alculator on this exam. Please put your
answers on the lines provided or in I boxesl

l. Consider the equation Zxz - 13 =36. Find f . You may either use inaplicit

differentiation or solve fory and differentiate directly. g-= t, n: 1'(z*'r,,i'n(f*)
or, )r, - Jb -- Sz

y = <f;fr, (z*,_s()I,

g, = * (z*, _q,i.,, (+*7
,l ,,,,

Let5xay-4Jr=3r.Find
q:).. ?r,b.

2or3y + 5* vJ ' ^rr""
$, using implicit differentiation.

5rr - 2r''t'

, Zor'3-:

'7-7
a) Does the function /(x) have any points of discontinuity? No If so, list them.

If not, explain *hy. f t*l ra a pro{yraoru^"ol , a-ua poU6:l.6r'ata.ts ott euythnu1vp

I

,, :3 &-

5*u3'- 2J-'''5, = a- zo*r3

5't 3-20*tu l

sr, -rft L 
l

3. Consider the fi.rnction "f (x) = x5 - Sxo + 5x3 +100 .Jo'lw

.t

wfu)."""1

(, b) Identify all critical values of f (x).1'l*)- Sx{ - }ov3 + llx'
= Sr.rG> -4xlt)

. '5v>(v-31x-r)
p-a, c,.x.ll-xT:-f- r"'

aL {=ot
x: 1)
Xzl

to

tro.c.b: -l

c) Identi& the interval(s) of increase 1-p. o) u ( o, t ) o (3,d and the

interval(s)ofdecrease fr,g) - Lfi:-:-i*"L

5vt
Z 4 a!11,t vatl,cc
lr-
-ll t'

*o;;' i s,
d) Classify each of your critical values as a relative ma:<imum, relative minimum, or

neither.

36'lr



4. Consider the fur xz
rctron g(r) = .i

a) Does the function g(x) have any points of discontinuity? rf,y If so, list them.
If not, explainwhy. -insunhnunp: &L t ''.t.&taatz !11a /t-t"tzt".*a.n v-*.^L

rye u *&<, lfu 6.-^6m tr ,qa(.>uy' aL,t&* yr,nJ ,

b) Identify all oritical values of g(r).
q'(*), 2l( x -z ) - l1,.-z) ^ Jx'-4* -vt - t>-4t
J-

f = u' 3'r'z
f '.2* t 3' 

-'I

v (r -z')'
1,,t .r2-rlr -- t(xa)--o;\tt.* x--ot*a* * q\

ci;ilJ andthe

, interval(s)ofdecrease fo, z I d tz,.f ) ''dyl lo.*; i,--i:xtB*J
CV'?.r..3c-VS-

+ '{- 
t <n Ll' )

" 
d) 

- Classify each of your critical values as a relative maximum, relative minimum, or/' neither. t: D la!.a*t " r't,.&ty'tr*uut

x:.1 t pll-trw nrrl"i*irrtu"p

e) Find the absolute maximum and absolute minimum of the function g(x) on the
interval 3<x<6. gr:) =;lo= l=t OJ>rr.rr*r,u (i)q)o--aQo,1)

+(.f) = *,'!- =g Aba,w..^J ({,8)

+{6>,+,*=l
b-7' +

5. An efficiency study of a day's production of sprockets at Spaceley Sprockets
Company shows that the average worker who is on the job at 7:00 e"r'.r. will have
assembled 

"f 
(t) = -t3 +l\tz +27t sprockets I hours later.

a) At what time between 7:00 a.rra. and L00 p.rra. is the worker perfbrming at peak
efficiencY? 

* k), -aL, +z,l(la7

f"(t)= -6t {J$

Ll* t "(t)-- o - -Gtt z* ; Gt = z4 ,, lt -- + ;116;
b) At what rate is she assembling sprockets at that time? Be sure to specifu your

d units

$ 't + )* -3{.{J' r z{{.t )+>lj-

* - 3(tb) I qt {}? ' - t8i 1b.+21 = 1S spadatr 1, .-I nY,

.far+t'*

b

b

6,6
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6. On a certain route, a regional airline carries 8000 passengers per month, each paying

$60. The airline wants to increase the fare, but the market research department

estimates that for each $l increase in fare, the airline will lose 100 passeugers.

a) Find the linear demand function that models the facts above, where the number of
passengerspermonthisafunctionofthe pricep ofaticket. slqte> Aj : -Jou -- -too
Sooo = -toa(7-6o)- -loof +booo L7 +I

fu Sooo -- - @o(6b)+J -- -6oao {'b )
b'- ll,ooo /

company will receive on this route as a function of the pricep of a tic;ket.

RQ) = 7(-too, tt*poo) z -too7) r l*orc p

c) Use ialculus to determine the ticket price that will maximizethe airline's revenue

on this route. ! 1'55 7-t"t f )
llooo. Lt R'(p) ? o = -2ooF+ l+oao', J*F-- tloeo ) ?, ry =U

+

R'(9) - -?Oo7+

L $ How do you know that the ticket price you found maximizes revenue?

R"(7) : -ZA() ,so R(9),s urA(d-w do:atw t'uLLt{'("r.r , :=*& P- *'lo r!. -'r on\ aarfrro-l vaJuu)

ln ,tt rur^7 bc'+a",vcluc It p^d-,u ttuc.ttttt * 
"la,r,^g 

O ( 
W,ffi 

*m.Te"'*3 dtutu t

' 7. Let p,=100 -! nt O<q<17 bethepriceperunitatwhichqunitsofacertain

commodity will sell.
a) Find the Revenue and Marginal Revenue functions as functions of the number of

units sold.

tocts-4i
F,lr-,*rtq 

I

R'$) z loo - z^2

b)\

c)

v

\

10

l'l

+

6"
\

P(6) = to06 -t: - bu, +zi ) z tooX- 
€ *bf -lf, z

p'{g)z tU- T z L4-{" , ttar"d-,rnl

d)

fut tt -g''- o

(t'nvt'gt=

t,8 f. -6, M I 1',8
is th l{,,Yr.rt\1 '

For what level of Production
lj.u:l- nerl 

1 
-vab^e)

is profrt maximized?
?

ftf'{ta'tunt' llzl

e-1

t+t

--lt* - fl' It -"--
&.,taJ.Vuel 

'&uerP'L''

r?--( roa -$ )t _,

For what level of production (that is, at what number of units sold) is revenue

maximized?

tuk ,oo-6> --D i: ;y#)::|,,t*w""r^, l'
x'-- too qe) - . I i

u?+2o
l= ! ro

If the iotal cost to produce q units is C(q) =36q + 25 dollars' find the profit

function and the marginal profit function'

-2'f : Wol,t

fi\tt+ir'^om P*ft
ru.rF,


