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Problem
Number

Possible
Points

Score

1 T4
2 4
.)
J 6
4 1 0
r
, t 1.2
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, l

7 o

8 b
q b

10 r0
1 1 6
t 2 -

. l

1 . )
1 J 1 0
Totzrl 100

Directions-Please Read Careful ly! Yclr har, 'e t l r 'o hours to t trke this r l ic l term. \ Iake sure to use

colrect rnatheuratical r iotat ion. Auv at isvnet i i r  dc'cimal fonl nlrst be accurate to t lrrcr: clecirrr:r l  Places. unless

other'"r, ise spcr: i f iecl.  To lec:eir.e ful l  crccl i t  on a plolr lenr. vol l  r .r- i l l  nec, I  tu just i fr-  \ ' { ,ur '  :urs\\-els calefrr l lv

Itr tsubstautiatecl ansrvets n' i l l  r 'eceir.e l i t t le ol rrt- ,  r ' r ' r ' , l i t  (except i f  the cl i lect iorrs for t l iat r iucstiori  specif ical lr .

sa\: no iust i f icat ion is t tecerssary. sttch as in a Tlrrc,/False sectiou). Pleeise lre sule to lr ' r i ler r ir :al l f  i l legibie

ans\v() ls ni l l  rcceive l i t t le or tro clcdit .  I f  mole sp:rr:r ' is uceclccl.  trsc the ]rack of the ple.nir.rus p: lge to

vctttl '"r'ork. Ber surc to tn:rke a rtote of tliis on the plc-rblerrr Jlagn so that the glaclet l<nolr-s u.herle to fincl vor.r

aus\ ' \ , t--r 's. Ybu rna1. t tse a cak'ulatol orr this ex:r lr .  ]rLrt rro other aicls tr le al lolr,ecl.  Good Luck!!!



1 . ( lJ  poi r r ts)  Let  . /  ar rc l  17 be thc fut rc t ions nhose g l i rphs atc
ev:rhrnte tl ic follou'iug cxpressicirrs. If the explessiou c,arrncit

give.rr belo'ur,. Use the graphs
]re e"'alirtrtecl. sav n,]n..

t o

1a)  , l i rn ,  / ( r )

(b )  / ( -2 )

( . )
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)  ( , 1points) Tlrt gltrph of the clelivative .f '  ol tr functiorr ./ is sliown belo.'1,.

6,n  ." "  I
I
I

4 0  i

2 0

-20

- 4 0

- 6 0

- 8 0

(a) On rvhat intervals is

N r \ '+  ( y )  r s

f  i  t r  nrer  s i  n r r?
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et\nu3J-n,

)
,.ulu'* t ' >  o

(b) At u'itat .l-r'alues does / have a, local rnax?

3 " TtL Fit'"* ? 4+',va-f',va
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(6 prorrrts) Frrrcl the clerivatir.e of
. 2

. / l r ) :  -

r rs i r r r  t  l r r .  , t r .h r r i t io r r  o f  t lL r '  r lo r i va t i ve ._ ' . '___- '___

SlLo'u all uork t.o receiuc: full r:'retlit. Yott, nt,tt,.st cttk:'Ltlate a dit'Jerr:r'tcr: Et,otie.rtt a'nd take, o, lt,m,i,t.
You" tLt'tll receiue n,o r:r'edi,t .for sirnpl'y applyrn,q th,e, pouter ru,l,e,.

1
I u ) = [ t -

h - o

*r^ +t) -  i&)

L
x fh

h

= t',^
h-r o

L
v

) , , -

h -o

T,,^
h-+o

) ' , *
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2 x  -  2 G *  L \

h x  (x+A)

2v  -  2x  -2 (

h . r ( x + h )

- z
x  u+h)



-1.  (10 points)  An c ib j t 'c t  is  thro l ' r r  s t l r r ight  t tp  i t r to  thc a, i r .  I t  he ight  a l ,ove the grouncl : r .s  f i ruct iorr

of t irrre is sir.eu bt'

I t ( t 1  : - 1 6 f 2 + 1 0 f + 6 .

ieet and f is rrreasurcd in seconcls. arrcl f : 0 corresporrrls to the tirnc

heiglit of tire ob.ject/

n here h is rncasrrrcd in
the ob ject rvas thlou,rr.

(a) \Vhat is tlie initial

(b )

lnt A n c1 = - f ,' v  (G

Hol, high

( e )  =

t Ltu

( 6 t + 3 )

274+/so "

( n ) \\,-hat is the ar.erage velocitv of the ob.iect
l i i ts thc grouncl?

h c , )  -  l r r l o  * G
:

I

hLo)G r 'r

does thc object rise'r

- 3 1 . t  + l o  = Q

\  t T l
l =  - - ^

J  I Q

1c) \\ ihen cloes tl ic object hit t ire ground'/

g = l ^ G ) s - l G + - + t o t r Q  =  <
-\ r-T --- I 

--1

?  |  ( =  l  T L c -  I

(d) \Vhat rs thc velocitv of the object rvhen it hits the glourrd'/

h ' L , 7  =  - b z ( , )  + t o

Llctrvcen the tinre it is tlirolvn arrcl thc tirne it

1 , 5 Q z r  * +

- L I*  / r . .
I ^ b



5. (12 l roints) Suprpose that . / (4) :  l .  . / ' (1) -  -3.  g(4) -  ?.  auc' l  g ' (4) -  -1.  Fi ld etrcf i  9l  t f ie
lirllori irrg values.

( r i )  / r ' ( - l ) .  i f  h ( . r : )  :  t :2  f  ( t )  * .3q( r ' )

h'  (y)  :  2xI6)  +  ̂ '1 '6)  + \X 'U)

h' (,) = ZC,{}C+) + 2i t'(q) + 3 A' &/)

= 1 t+)  +  t tGs \  +  3  C, )  =  3z-  t t t  -3  .

(b) h'(.1). i f  h(r) :  tr i . f  (") * e,s(r)

L'( r+) :

h'tv) = 
^? +&) + \D l'tr) - t 5e) * p

$(q) + G t 'u+) - .Lr  ge
=- [ t+l r- 2.e) - .Lr,(.) -t4.Gt

l c ' )  l r ' ( ,11.  i f  h(z)  :  f  ( r ) lo( r )

h' (,+) = t ' u) 5U) 
- *t+) , ' t+)

LaG)7-- d

-6 +4
4

I

_ 1 . -
. ld4

'  'o '0)
- .Lq 7'(+))

\

b b

Ll

(ci) l ' ind an equation a t  x  : 4 .

+)  U- , )

4)

of a line tiurge-'rrt tci 17

(  + \  =  a ' /
t l t  

{  

L

- t * L 1

? - z

b =  
- v + Q j

- l (x-



b . (5 1;oirrts) A child inflates i 'r balloorr. adrri i lcs it fol

balloorr at a consttrrrt late. If l , ' '(f ) gives tl ie volnrrre

figrrre belou, shcivu,s l,t'(t) ns a function of f .

V ' 1 t r

t

At what time does the child:

(a) Begin to inflatc the balloon'/

a ti hilc ancl thr,'u

of  t i rc  l ra l loorr  at

lcts thc a,ir orrt of the
tinrc /. in sccorrcls. thc

= !

t
the air out of the balloon'/

=  1 1
(.1) of V'(t) look likc if the child

encl of the ballciorr. instcacl of
betrveen pirrchirrg
ollt at a constallt

had :riternatecl
l p t t i r r o  f h e  r i r

v ' ( t )

+ = 3
(b) Finishing inflating the balloorr?

(c) Begin to lct

What rvould thc graph
:rnd releasing the opcrr
rate'/



7. (6 points) FlstirntLte y'i ' l rrsing lirrcar trpproximatt<n. Hirtf'. If .f(.r) : fT. tlien

r l  ,  1
, /  \ ' .  /  

) l  . t /  -  \ )
d \ v  t  /

- tc') x {'/,i (r+ ar
)

A r

Ler
-T+lap

t \ / \= 1  c? .1)

X t(s) +

=  2 +

L=.  2  +Ao

=  i ( z  +o

{ ' ru) (0.

+  ( o . r )
I A

t \

2 . c : 0  6  9 2 3

r ( '  
2.oo a3

/ =  7  ) A x :  c . l ,

i;;

N /- 1  / a  'I  cx/ 4x

I
o--) X+ AX v l

$ . 1



8 . (ti points) (lonsiclcl t l i t. function ./(.r) : .1

(n) Corriprutc tirc a\-elage ri-ite ol crhiurge

r  o r r  the  in tena l  [0 .2 l

of / on thc iutcrr-al.

1

\
( " ) I (o)

l - c
z - �o  L= ' - l) - o

points) in the interrrai at
t-rf charrge? If so. r,hat is

lvhich the slopc of the taugent l ine is eclual

it (arer thel') ' /

(1. ,)Is thcre a poiut (or
to this average rate

i t  e  =  zxz  =  I
L 4x  = 3



(6 points) ' fhe graph of / ( / ) .  gir .en be. lorv.  tel ls r is t l ie posi t iorr
tlrc foilc-rrving cpra,rrtit.ies il orcler. snt,o,l,l,est to la.r'qest.

of tr ptrt ' t ic' lc: at, t i trrc t. List

(a) The avef irge verlocitr' ltetrveen

(b) The a\rc)rirgc r.ciocitv betrvcerr

(c) Thc instantaneorrs r.clocitv at

(d) The irrstarrttrneous velc,icit). at

(e) The instantaneous velocitl. at

(f) Thc insttrntaneoris velocity at

f : 1 a n c l l : 3 .

1 : 5 a t r c l t : 6 .

l : t 1 .

+ - (

/  -  6 .

l 0



10 . (10 poirrts) Carbcxr-1-l ol C.'11 is a raclioactivt isotoprc of carlrorr r. it lr

\\ ie can rrse Clallrorr-1-1 to clate organic relltr l1ns.

(a) Let C1; t lenotc the arnolurt of Cl11 in a l iving organisnt. Fincl

atttouttt of C'1 1 irL rhis r)r 'girlr ism. / r.e:rrs:iftel it has cliccl.

a half-l i fc of 57j10 \ 'eals.

a forrnula for  C( l ) .  the

(1,  ) A picture supposerclll. paintecl br' !-ermeer (1632 1675)
this itrfoltnation. clecicle u'hether or not the nicture is a

contains 99.5V: of rts C11. Fronr
forgerl'. Srrpport \:oul ans\\-{,.r.
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1 1 (6 points) Assunre that I is a continr-rorrs firnction on
ancl ./(3) : 1 Also. asstture thirt / ' auci /// erxist
irrforrnation in the table belolv to ske-'tch a possible

the closccl  intcr lai  l -3.3] r , i th . / (-3) :  +
arrcl  aro cont inuous on (-3.3).  Usc. t l re
graph of / .

t(*)= *

:tl - 3 ( r :  < - 1 - 1 - 1  <  e ' <  0 0 0 < r < I 1 1 < . r : ( 3

. f 'G) + ,/, 0 - \ 0 - \

f  
"  ( t r) 0 + \../ 0

t')



1,2.(5 points) Sketcli thc grtrph ctf a sirt,ql,e frurction ./ l 'hich satisfics all of tlie lbliorving couriitions.

( :r)  l i rn. ,--6/(r)  :  oo.

(b) l in.-  -z I  ( . r : )  :  g.

(cr) /(-2) unclefinerci

(c l)  l i rn. ,-2- / (r : )  :  1.

(c) lirn..-2 /(r) does rrot exist.

t . 1



13. (10 poirits) i\Ialk each statcrnctrt as Trtr,r: or !'ct.l,.st: lriist'rl orr thc graph of thc lurrctic,n / slrtru'n
]rclorv.  lx-circ l ing T or I ' .

nc\
(a)( T / F f hns a relnor.ablc cliscontirrritv at r' - -2. Irr othcr n.orcls. carr thc function

\lt' trra.le cuutirutotts bv clefirrirrg or reciefining ther frrnctiorr.

( l - ' )  T  lp  )  i ' hu .  a  renrovab ie  c l i scont inu i ty  a t : r : :0 .
\-/

( c )  T ./  l tas no discont inui t ies in t l r r , iutcn'al  (-2.0).

,^.
( . i )  T /F )  . f  is di f fcrcnt iable at r :  1.

\-"

("@ F . / ' i s  r r u t  r l i f i t ' t t ' n t i n l r l e ; r l  . r ' :  l l

1 1


