
Math Xa Midterm Examination I-Thursdav. October 23. 2003
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Problem
Number

Possible
Points

Score

I 10
2 8
r)
.) l 0
4 B
\) r-,

6 9
7 10
8 tJ

9 9
t 0 8
1 1 8
Total 90

Directions-Please Read Carefully! You have tu,o l iours to take this midterm. N'Iake sure t<-r use

correct mathematical notation. An1' ans'"','er in decinial fornr must be :iccurate to three cleciural I>laces.
unless otheru,ise specified. Pace r.ourself b1' keeping track of hou' mauv prol rlems you have left to go arid hon'

uiucli time remains. \bu do not have to anslr,er the problerus itr attv particular orcler. so ntove to :ruother

problem if you find you are stuck or spending too mucli t ime ou a single probiem. To receir.e ful1 creclit on

a problem, you lvil l  need to justifr- \ 'out aus\vers carefullv-unsubstantiatecl ansq'ers lvi l l  receive l itt le or rio

ctedit (except if the directions for that question specificall l 'sa\'n.) justif ication is trecessarl '. such as in the

Tt'ue/False section). Please be sure to'n',,r ite neatlf i l legible ans\\ 'ers n'i l l  leceive i itt le or no cledit. If more

space is neecled. use the back of t l ie pler, ' ious page to continue )'our u'ork. Be sure to make a note of t l i is on

the problern page so that the gradel knorvs .,vhere to fincl I'our als\l:els. \bu ural' use a calcuiator on this

exan. but tro other aids are alloli 'ed. Good Luck!!!



1. (10 points) Consider the graph of / given belorv.

(a) On what intervals is / positive?

L - 3 r - z )  ) " ' ( * z ) - r ) , r  
( o , , )  

I  
( t , z )  

,  
( 3 ' s l

(b) On what intervals is / decreasing?

( - z )  r )  
)  

( - l , d  )

(c) On r,r'hat intervals is / concave up?

( - l , o l  )  
( o , 3 )

/ d )  I  i s t  I h r c p  r ' - r ' a l n e s  t ' l r e r c  f  i s  n o t  c o n t i n u o t t s .\ " , / " , ' ' .

K :  Z  )  |  ) o , )

(  o ,  t )

(  g , s

( 3 , t 1

I

(e) At n'liat r-valuc does / have a vertical asvmptote'?

7 =  7



2. (B points) Let /(r) : 12 - 32, and let 9(r) be defined by tlie follorving table. Fill in tire

rnissirrg entries in the table if possible. If an erntrv cannot be fil led in. sa1,' lvh1,.

/t' - i 0 2 ,
.)

f  (r) A
I 0 o- L 0

g \ r  ) 0 1 2 a
.)

Ulg)@)C4^t |l oT
p t t  196  BY

Z L A  O C
- 1 c

f  (g(r ) ) o - 7 L O



3. (10 points) A Doctor rides his bicycle frorn his home to the clinic. a trip of about ten
rniles. He goes along at a constant speed until he reaches the big hi}l which starts at mile 4.
He slor,vs dorvn as he goes up the hill. n'hich peaks at mile 5. He is bareiv moving u'hen he
reaches the top and stops to rest for a bit. He then goes down the hill (fairlv quicklv thanks
to the steep grade). reaching the bottorn at mile 7. The iast three rniles to ]ris office are flat.
Sketcli the graph of the function rvhich shou's the doctor's speed as a function of the distance
from horne.
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,1. (B points) Let /(r:) : # 
and e(r) : vE * 2

(a) Find the dornain of the function /.

x  *  - l

(b) Find the dornain of t i te furrct iorr  r t

I >

(c) Find a fbrmula for ( /  o g)(r)  :  f  (g(t)) .

i cXc,.t) :- + ($:. ) =

(d) Using vour answer for part  (c),  f ind t i re domain of the funct ion ( f  .  g)(r) :  f  (g(t : )) .

X >

{ : - ; ' '



5. (5 points) If  /(r) :  r-2 - 2r * 2. f ind

f ( a + h ) - f ( a )
h

Simplifl' J/our ans\ rer.

h

J q o r  k )  f  ( a )
e-*"'*-"*

h

1.4

:  2 , - h  + t t * ? (

/
T
\ L ^  r l ^  * z )  t '

= l.a" t " l

+ h  1
)



6. (9 pcrints) Recall tirat an odd t'unctton is one that is symmetric about tlie origin. Equiva-
lerrtll '. \\ 'e can say that / is an odd function if it satisfies the relation /(-r) : -f (r)

(a) Let g be an odd function. Some of the values of g are shou'n in the follorving table. Fill
i 1  the  miss in .  o r r t r ioq  i f  nnec ih lo .  I f  no t  poss ib le .  sa1 , 'u ,hy .

:t t -.) 1- l 1 z a 4

s(r) 6 g I _ L z ^ 3 - 1 - ^ 6
e - ' ( r ) 1 - 7

Z -t 7 - 3 I _ L 7

*(,r) - -s- + $( 4) = -Cs) : !-

r- [c

(b) Recall that an euen fu,nctron is one that is s1'mmetric about the y-axis. Equivalentll '. rve
can sav that /  is an cddfunct ion i f  i t  sat isf ies t i re relat ion /(-r)  --  f  ( .") .Let / (r)  and

9(r)  he odd funct ion"/Sho,u that their  product.
/

CVe r.J Us)@): f  @)s@).

must be an even function.

3 ( - r ) : l  
: )  t ' ( 3 ) : - 2

(+:) c-n) = r cn) x(-n)
= t - {c,Ol L-t k)l

=  ) ( r )  
l G l

a  G 3 )  & )



7. (10 points) \\rhich of tire following mles represents a fuuction? For each rule that is not a
function. explairt rvht' not.

(a) The rule that takes a )'ear as input and gives back the age vou were cluririg that calendar
YCAI.

. - . - 1

( 1 t o t 4  F c a r c r r a ^ t . ;  Y o u  c 1 l t  g e  T o r r a  D r r t l c f t 6 , v . .

A q e r  1 N  T H E  s A t v t E  ( A L ( N o 4 <  \ e / + R ,

(b) The rule that takes an age irr -vears as input as input and
rn u'hrch vou \vele that age.

tr;i@ \o,  c4 J Fc

AqL D rr ( t^t ({

Ye 4 e : .

T W O  $ T ' F E K , t N T  < A t ( . i l D f t <

each person in vour math class his or

Yo,^  cdN oAJL\ (  gc

* r  /4  P(1Ar t ruL44,

T ttt4l '

5  r r . t c€

gives back the calerrdar vear

Tt j  G sAr" l6

her age at 7 p.rn. orl

oN e  4  q (

€orx r /^

( - , )  { .  ( , )a  :  l

( . ) The rule that assigns tcr
Octol ier 23. 2003.

r * - l
I  l ' uNcT(oo. t
L * r

(d)  / ( r )  
-  y .  u ,here !J ' !  :  r .

I - -

/ t r o i -  A  F q r { c l r o N
| . ' _ *

/(:r:) : i7. rvhere !J'3 : :r, .

T -

I F u N c T t o i l  I
l j\ __ .  . i

+ ( ' ) : f  0 4  r ( , ) = . - [

(e )

: F  = )  ? = v ' - =
A  F  u d  < T r a J  '

{1
't-5

(x)



B. (5 points) The graph of y - /(r) is given belou'. Sketch the graph of

g : - 2 f ( r + i )  - 1

on the sanie axis.

4

3

2

1

- 4 - 3 - 2 - 1

- 3

- 4

Graph of  f



9. (9 points)

(a) Find the equat ion of a l ine that is paro, l le l  to y* 4r :7 passing t i r rough the point (1.5)

T =  
- 4 r  - r l

-:\*-/

-\--/

) - t  
=  - ' t  (  e ^ , )

b :  
^ 4 ( t ( - ' )  * t

_?

*/

:

_l
<f

( b )

: {  v  +

=  - I t  + 1

- , )  + 5--

7 passing through the point

1 a - r )

ql

=tb_ l
Find the equation of a line that is perpendzculo"r to y * 4r
( 1 , 5 )

)  
=  - z t x  +  I

(c) Olr'ners of an inactive quarn- in Australia have decidecl to resume production. They
estirnate that it u,il l cost theni $1000 a month to maintaiu and insure their equipment
and that monthiy salaries will bc $3000. It costs $80 to mine one ton of rocks. \\rrite a
function that expresses tlle total cost each month. c. as a function of r. the number of
tons of rock mined oer rnontir.

l o < r o +  3 o o a  + i o \

1t)



10. (8 points) Suppose that you are taking a long car trip and traveliug lvest on Interstate 90.

n'irich runs from Boston to Seattle.

o Let / be the functiou that gives the uumber of rniles traveled t irours into the trip. r"'here

t : 0 detiotes the beginning of the trip. For example. /(Z) is the distance traveled seveu
hours into the tr ip.  

ho*:
o Let g be the function that gives the car's speed tralls into the trip, rvhere I : 0 indicates

tlie time at the beginning of the trip. For exarnple. g(7) is tire speed of the car sevell

hours into the tr ip.

Suppose that thc car passes a sign that reads "Entering Livingston. N'Iontaua." h hours into

the tr ip.

I4rrtte the follouzrtq erpressions ttstng funct'tonal notution uth,ereuer ap'propriate.

(a) The car's speed one hour before euteritrg Livingstorr.
t  i  , )

2  
\ K - t 7

(b) 10 miles an hour slower than the speed of the car errteritrg Livingston.

4 ( t ' )  
- l o

c)

(c) The distance traveled five miles before entering Livingston.

+(h)  -  t
(d) The distance traveled five liours before entering Livingston.

\  /  I  - s  )r  L ^

Interpret the followtng rn words without. usxng any references to symbols or uo,rtables.

( e )  / ( h + o )  T q e  ? r : f f l c c e  
- T R 4 $ € L ( , p  5 ( A  t { o u r € 5

I

A F rc4 6, Nl T6( ts (, Lt( ral( s?oel

(f ) /(/ ') - 10 
Tgp n4 (Le5 6€ FoKe Lr v relq:To rJ

(e)  .q(r , -B)  -T*e sre€g x r louRs $eFoR€ e.NtLA./b lq

L f { rNqaTt rJ

rrr) ]c(r,) FXd <r r-Y hl4 c F T$l{e ;fteo Yo,-^.

11164c T(4U€a1^1q i lJ f te*  Yoq

6r-rre<e P Lt{ trJ Q sroJ'

l 1



11. (8 points) Consider the graph of /(t), given belou'. u.hich describes the rnotiorr of an object
alone tire :r-axis. All measurements are siven irr feet and seconds.

G r a p h  o f  f ( t )

(u)

( b )

If /(l) is the positiort function of an oir.ject
at f  :  1?

/
/  !  -  , \

f n - u
t_

If f (t) is the poszti,on fuuction of an ob.ject
velocitl' of the object from I : 0 to t : I'l

rnovirrg along the r-axis. riu'here is the object

m o v i n q  n l o n o  l  l r c  r - l x i s . u,hat is tlte average

Ic ' )  -  { to1
l - o

(c) If /(f ) is the uel,ocity function of an object rnoving along the r-axis. s'hich direction is
the object moving aI t  :2 ' !

I

e  L 6 r f
ri

I f  / (1) is t l ie ueLoctty funct iorr  of  arr  object
c.loes the ob.ject change directiorr betrveen t

A r  ( * :

- -  /  i

F r  l s t L

[r"

t.'...;

Ttt

( d ) nrovinq nl ,rrrr  t l re .r-axis.  ho.uv rnatt t .  t i r rres
= 0 a n d f : 3 . 5 ?

I  l ^ : o  t = J ,

1 . 5  2  2 . 5

12


