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Nlath Xa Final Examination--Tuesday, January 27, 2OO4

Please c'i.rcle uour section:

Thonias Judson Delek Bruff Jerrei N{ast

Nlargaret Barusch (CA) Connie Zong (CA) Jennie Schiffman (CA)

\,IWF 11-12 N4WF 12-1 tr ' ' � lwF 11 12

N'laryanl N{irzak}rani Nichoias Ramsey
Evan Hepler-Smith (CA) Maria van lVagenberg (CA)

N,{WF 10-11 MWF 10-11

Problem
Number
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Total 105

Directions-Please Read Carefully! You have two hours to take this midterm. Make sure to use

correct mathematical notation. Any ansu,'er in decirnal form must be accurate to three decimal places, uuless

otherwise specified. To receive full credit on a probiem, you will need to justify your answers carefully-

unsubstautiated ansrvers wil l receive l itt le or no credit (except if the directious for that question specifically

say no justif ication is necessaly. such as in a True/False section). Please be sure to wlite neatly-i l legil: le

answers wil i receive l itt le or no cr-edit. If rnore space is needed, use the back of the previous page to coutinue

your work. Be sure to make a note of this on the problem page so that the grader knows where to find your'

answers. You nay use a calculator on this exam, but no other aids are allowed. Good Luck!!!



1. ( i l  l io irr ts) A srrral l  furni trrrc l -rusiness -sigrrs a t :ontrr icr l  n ' i t l i  custci t r ler to r lc l iver r lp to 4(Xl
chairs.  fhe exact rnrnr l ter of  chairs nr l l  be cleterrnirrecl  b1' t l ie custor lrcr ' latcr.  The pr ice t , i l l

be $90 prer chair up to 300 chairs. ancl above 1100. the price u,ill be redrrcecl b1' $0.25 per chair
(on the entire order) for everv additional chair over 300 ordered.

(a) \\rrite a firnction that cxpresses the levenue in tcrms of the lrulnber of cltairs ordered.
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(b) What is tlie largest revenue that tlie cornpany catr tnake under this deal?
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l (6  i ro ints)  Clot ts i r ler r  t l tc

c:onsl:rrrl rartet ( cotrstatit

vase -*lrr-, lr,n belon,. Assttttttr

vo lurne per  r tn i t  t i rne) .

that  the vaser  is  f i l lcc l  r i i t l r  u ' iL tcr  at  t i

1t

w

U1

(o ) Graplr  A: f  ( t ) ,  the depth of
at which concavity changes.

the water, against time, t. Show on your graph the points

r l  Po r ru r '

i s g : / ( t )  g r o r v i n gmost quickly? Nlost slowly?
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(b) At what depth

-l-rte

fru o

Pe  e r$

/ / l  o1T-

C1 Ro t*s s

SLou L Y

t'vl os T-

f tr
Q u r . K L Y Ia\ '  

$g

2 '

---

l..ttr ueLrt o



(12  po in t s )  Eva l r t a te  each  o l  t he  l b l l oun tg . x l ) l t ' s i \ i { , l r s

( a )  L e t  / r ( r ' )  :  f  ( r ) r - " .  I f  / ( 2 )  : 1  a t t c l  . f ' ( 2 ) :  - 2 .  f i n d  i ' ( 2 ) .
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( b )  L e t  h , ( r ) :  f  @ ) l 2 " . I f  f  ( 2 ) :  1  a u d  f ' ( 2 ) :  - 2 . f i n d h ' ( 2 ) .
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(c )  l -e t  l ( : r ' )  :  . f  l 'Z r ' t  * . ' , . r ' ) r ' " .  I f  . i  (2 )  =  1  a t t t l  . l ' ' ( ) )  :  2 .  I i r rd  l r ' (2 )
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(d)  Le t  h ( r )  :  In ( / ( r )3 )
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( i i  l r r r i r r is)  \ \ ' l r ic l r  iuuot lg the fo l lon, i r ig  g l i iphs rc l ) r 'esct l ts  tn t ' i . r t . ' t :er l . tbk:  f t t r tc t ic t t l '1  Ft i t 'e lac l t

glaph le.prerscrrting :rrr irrvertible frrrrctiorr. sketclt the graph of the futtctiott s ittverse ott t, l te

salrre sct cil nxcs.
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5 .  ( l i  po i r r t s )  Le t  /  l r t '  a  pos i t i ve ri r rc ' rc 'as i r rg.  ancl  c l i f lercrr t ia l t le  f r t t tc t io t t  sr rch t l ta t  / ( { - ) )  -  1  arrc l

g(, ' )  :  .2 ' .11'" '1 '

(a) Find q'(0)
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(c) Show that the function g is also an increasing, positive functiotl.
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6.  (10  l ro i r r l s )  Lc t  / ( r  )  :  e "  ( : r : r  +  . t :  i t ) .

(a) Find tiri: r:-valucs. if an1'. at rl 'hich f ha-s an absollttc trritrittrutit

] ' ( r )  = p '  (x '+ r -S)  + pY (  zro, \

r  L r  ( x * 4 ( x - )

t " / ^ )  =  g r  ( x t t s x - r J
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(b) Find the :r-values, if an1-. at u'hich / has an absolute tnaxinttttn.
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(d) Find the r-values, if an1', at which "f hat a local maximum
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(e) Find the intervals. if
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(5 points)  l ,c t  . f  a t t<1 17 l - rc  t l tcr

e l . t r luat t :  thc l i r r r i ts .  l f  t l re  l imi t

i r r r i r r t i r i r t s  w l t ose  g t  a l t l r s

cloers not erxist. si-rr- l ' l tr-

ar t  g iven l re lorv.  Usc t l re  gr : rp l ts  t r - r

( a ) l ini /(r) + s@)

D oes ," f  47'* l l , . ' c -Q-  Q' r -  
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) n t  ^ o {  Q t , s f

(b) l inr f(r) + g(r)
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t .  (5 poitr ts) f  l re i t rrrcrt i t - rrr  . r ' ( l )  c lescl i l tc 's a tr ip al t ing a -strarglr t  loacl  that xrtr  rrracle bet.u 'et ' r r
tu 'o ci t ies t l rnt  ruer 120 rrr i le,s apart :

\ou left honic arrd clrove at 60 rni/hr fcir a h:rlI nn hour. Yorr realized that t'orr har,d
left 1-our u'allet at horrie and drove back a,t 60 rni/hr to get it. Then you drove at
60 rni/lir tor.vzrrds y'our clestination for orre ]ror.rr "r,1ren a hercl of caribou crossed the
roacl aheacl of 1'ou. You stopped your car for a haif an hour to rvait for the irerd
to cross the road. After the herd crossed. you continued to your destination at 75
rni /hr.

Sketcir the graph of the distance r from your starting point (in miles) as a function of tine t
elapsecl ( in hours).
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f ) .  ( [ i  ] ro in ts )  L Isc  the  Jor r r tu l  c le l i r i i t i on  c ,1  thc  r le r i r - i r t i vc  to  s l tou

i
: f  ( , ' )  :  -: ? t + J

Yott nnnt, c:alcul,rLte ct. dtJfer-er-tce, qtr,oti,er'ft and fin'd a h,ni,t,.
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10. ( t  l roirr ts) Sketcrh Lher gralrh o1 a singlc funct i t -rrr  f  that sat isf ic,s ni l  c i f  t l ic fol lou, i t tg t 'ot ic l i t iot ts

(n )  l i r r r " -  z  . / ( t ' )  :  , -

( l r )  l i r n . - - 2 *  f  ( t ) :  - c r

(c) l iur. , ' . .o /(r)  :  3

(ci) lirl,--.- ,- .f (t) : 3

(e) r : 1 is a renovable discontinuitl ' ' of /

- 6 - 4
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11.  (5  po i r r ts )  Skc tch  the  graph o1 'a , * i r rgk ' f ru rc t io r r  . l ' tha t  s l t i s l ies  a l l  o1  t l rc  fo l lo rv i r rg  co t t t l i t i o t rs .

(a )  l ' ( r : )  >  0  fo r  a l l  r :  in  (0 . ,1 )

(b) / ' ( r)  < 0 for al l  z in (4, -)

( . )  . / " ( r )  >  0  fo r  a l l  r  in  ( -2 ,0 )

(d) /"(r : )  < 0 for al l  r  in (-*,  -2)

(e) / is an everi function
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12.  (9 l ro ints)  Arr  o i l  sp i l l  expiurc is  ovcr  t l ie ,s t t r face o l  a lakt - ' .  l ts  i r rca ( i t t  'scpt : r te t  t t te ters)  at  I

I u . , u r - *  a l t e r  t hc  i r r i t i a l  sp i l l  i s  g i vcn  l x ' l ( l )  -  60000 ln ( l  +  I  t .

(a) F'ind the average rnte of charrge irr area, clLrrittg the first t l 'o ltottrs of the sprll.

f r t D - f l r o )  ( o o o o ! . . ^ G )  G o o o o , l u  ( , )

2 -o

(b) Find the instantaneous rate of change iir area at two hours after the initial spill

2,,

Joa oo .Q^ (s)

A ' (+ )  =  Qcoc6  * ,

A '  ( t )  :  
G o o a  o

3

(c) If left uncirecked, will the oil spill eventually cover the surface of thc iake? Explain your

altswer.

' '  tc-[ / l  t+) ; ctwaQgq a 5 ,  t ' '
o
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13.  (9 p6i t r ts)  A cetr ta i t r  l racterr iu  crr l turc g l 'o \ \ 's  expot tc t t t i i -L l l r ' .  l ' i re  bacter ia coLl l l l ,  lvas -100 af t t - ' r

tu 'o  hc l t rs  ancl  25.600 af le t  s ix  l iours.

(a)  \ \ ihat  rvas t i re  in i t , ia l  populat ion of  the cul t t r rc ' /

4oo  :>  ?c=1

't-Sr.oo 7 ? (t")
? (+t  = Ton'o

z\ #-I
-2 ?" = 7; 

= Tfboo

-\ (s Ll -- Lu't +--/

f  r + )  =  ( "  L ' '  
o  3 1 1

(c) In what time period does the population double?
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4 o o  =  p .  t z ( t ' o 4 9 7 ) .
z (  t 'o l1- t  )

a-
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(b) Find au expression for the population after t hours.
e :\ 6 Q<t o

t=r/ 2
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11. ( t j  points) \ \ ' l i t ' r r  vorrr  rrrorrr i rrg coft i - .e rs l . rorrreci .  i ts lcrrrpcralurt , -  is l ! )0"F. \ i r rr  s i t  r lorvrr  to
en. jor-r 'orrr  c 'of l i ' r .  in a rr icer T0oF roonr.  After tc-.n rrr i rnrtes the terrr l -relature of r-orr l  cof lee
is 17!) 'F arrcl  af tcr t r .n rrr iuutc-s ancl s ix secorrcls thc'  cof leer h:rs coolecl  to 177.9'F. Usc l incar
a;rprcixirnation to estirrrate the ternperature of vour coffee after eieven rninutes.

tt- l- (t) is rL lun grt'al';'t o( I ', '^-t t , fu

a-  (  to  . l )  -T ( to )

/ o  . l - t ( )

t 1 1  . 7  -  I 1 q

-l-( 
r) X-' T-( ro) +  C ' ( , u )  ( t t -  r u )

I  -  r / ? D e  \
\  

- -  
t t  u  I  '  \

U

-T  ( ro )  t

, l
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I l r ( .1  l io i r r ts )  A  c r r l r i< r  po l r - t ion t ia l  i s  f l rpperc l  ovcr  t l t c  l t r i t i zo r r t t r l
:Lncl  l r rrnl lv shi f t ,cr l  to the l ig lr t  bv -1 units.  I f  t l t r :  c:c1rrtr l , iot i

g  -  - ( r '  1 ) '  -  1 ,

rvhat is the equaticin of the original pol--vnornitrl '/

axis.  thcrr shi f ted clou'rr  l l '  3 rrui ts.
o{ the ner.'u' polr.rroniial is

B Y  L I

FLt /  ?e o 6J6.K A tloKt Lail 'r4 u frl ST 6

S H r s i - 6 u l

5  H , r = f 6 p

-  (x r r ) t  i - z -

t s Y 3

( *  r l )3  -  I

q :
<)

Pot*: x)

O

-l-n T t { 6

-  ( * -

( t q r * l

, 1 3  ̂  I
t )  \L
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