Name: Section:

MA 109 Spring 2014

Exam 3 April 16, 2014
Directions:
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e Do not remove this page—you will turn in the entire exam. You have two hours to do this exam. No
books or notes may be used. You may use a graphing calculator during the exam, but NO calculator
with a Computer Algebra System (CAS) or a QWERTY keyboard is permitted. Absolutely no cell
phone use during the exam is allowed.

e The exam consists of multiple choice and short answer questions. Record your answers on this page
by filling in the appropriate selection, for example:

e The exam is out of 100 total points: 5 points for each of 20 questions. Only this front page will be
graded and no partial credit will be awarded. It is recommended that you check your work!
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Name: Section:

Multiple Choice: Show your work in the space below and shade the correct answer on the front page for each of the following.

1. Choose the statement that best describes the following table.

input x 214111 -3]5
outputy |4 |4 [3| 1 |5

Choices:

(a)  The table represents a function with domain {1, 3,4,5} and range {—3,1,2,4,5}.
(b)  The table does not represent a function.
(c)

c The table represents a one-to-one function.

—

d) | The table represents a function with domain {—3,1,2,4,5} and range {1,3,4,5}

(e)  The table represents a function with both domain and range all real numbers.

2. For f(z) = 22> — 1 and g(v) = v/ — 4, find a formula for the composition g(f(z)).

Choices: 3(7(&)5:3 (xa_m _ \/&QFD_% =V x5

(a) -5
(b)y -3
o) ] va?=5
(d 5
(€ Va-3
3. Find the domain of the function f(z) = - i T

7

Choices:
Con W€ have X —|=0
(a) z=1 -
) a71] X—1+l=0 +|
() x>1 x= |
d z<-1
(e)  All real numbers.
2
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4. Let f(z) = vz — 1. Which of the following is f~1(2)?

Choices:

1
2 507[ (R)=x mMeans 7C/>< l-l-&—l

4 & here][;re \/ =L
5

7(—I/-%_x means ][(X L-I—X—\

EI 0’2 =x—] SOJC(S

tohich W\QOV\S

[~
@ fie)=
f

() does not have an inverse since it is not one-to-one.

not composition.

Choices: Domain O]p 7( IS (—oo,O)U(O,Go)

All real numbers. . 7E [ _
o Domain o 9 b (~co,20)

a
b

d

[§]

x>0
z>—1

Fla)=s"
5. Find the inverse function of f(z) = 536;1 ‘;’3: S x+ | e |
2 =
oices: S
Ch Sat
o 3 3x-|
3y—1 ﬂ- S
O Sx = Sy
5 A - e — |
© )= o} 760
¢ (@ 5z + 1 Sx— 1= 5_:3 S~

1
6. Find the domain of (f - g)(z) where f(x) = p and g(z) = z + 1. Note: The operation is multiplication,

(a)
(b)

? Ec)) x#0 } Commot’\ FES\or\_ 'S dornoi(\ O)C {-3 =
(e)

0
W%A;

o
| o

Gm/oju (,0)
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7. Which one of the following statements describes the graph below?

= Fails horizontal linedest
- - So /Uo—-6 =< I =1 ﬁ«ng"‘icr\
o

6 5 4 :3 —Iz 1 0 QS;Sﬁ:\S;\jf(‘H‘CCAI l\f’\& '!’CST

So S(QP'/\ is & jEU(\C‘I‘;or\

Choices:

The graph fails the vertical line test.
The graph does not represent a function.
The graph represents a one-to-one function.

The graph represents a function but not a one-to-one function.

2B ®¥x

The graph passes the horizontal line test.
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graph. Find a formula for g(x).

6 5 4 3 -2 4 0 1 2 3 4 5 6

x

Choices:

| (a)  g(z)=3lz+2]-1
(b)  g(z)=[3z[ -1
(c)  glx)=3lz—2-1
(d)  glx)=2jz+3]+1
() glx)=3lz+2|+1

8. In the picture below, the graph of y = |z| is the solid graph, and the graph of y = g(x) is the dashed

Sr/d Sh\]pf aomm

:|><+§\
by 3 = 3[xr2|
b(\g\ giS\KﬂLDﬂ*(

Choices:
(a) 2x+h%2+2
22+ h+2
® B
[© 2eihti | =
(d) 2241
(e) 2z+h

9. For f(z) = 22 4+ x — 1, find the difference quotient

flx+h) - f(z)
- :

7 o0 ) _ [enfs6een)- 1]~ [xtex-q)
n

§ S
X2 hih T vh-| - x5 +| o?xhl-hz—th_
n B e
— K(Qx-f—"\i-m

:{o?xf—hf—l‘

HC
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10. If (6,—2) lies on the graph of f(z), find a point on the graph of y = g(z) if g(x) = f (2z) + 4.

Choices: jf(,é,) = =< so o need X=6
(a)  (12,4) X =3
(b)  (12-6) fherﬁ;ére g (3) ——]F(,Q»g) + 9
() (24) B
(4 (42 - 7[( ¢)+ 94
= =z So 9 has ¢he

Point (3,2)

11. If a Johnny Jakes drives 30 miles from Lexington to Frankfort in 0.75 hours, stops 0.5 hours for lunch
and then drives 60 miles from Frankfort to Louisville in one hour, what was his average speed from

Lexington to Louisville? \ 30miles l» GO wmiles {
(-, & —
Choices: L ex\'r\\jl-oﬂ Fron k/@rt Couisville
A£=0.F35 hours ? A« = | hour
(a) 90 miles. 6 S hour
b) 90 miles/hr. Shp

(b)
(¢)  60.23 miles/hr.
(d)  51.43 miles/hr.
(e)

e 40 miles/hr. 1
1

|

2

12. Find the average rate of change of the function f(z) = z* —z + 1 as x changes from z =1 to x = 2.

Choiceslz f{b)-}rf@t) - ;[Q)~7E(() - 3- | _ X
b-a 2-1

a

(a)
o 2 - 21
E;)) ;Hh Fa)-02 50z d-2+1= 2+ =3

)

92 ()= P k= (=

—
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13. For f(z) =2z — 2 and g(z) = 22 — 1, find <§> (5).

Cl;oices:l (jij /5_) B ;(S‘J _ o?/_s_)—Q: 10—

&

E _ - L
Ebi 3 905) ST a5 T 29 T3
2
1
d) 3
() -3

14. Which one of the graphs of the following equations represents a one-to-one function?

Choices:

J(Q( y=z?—-z+1 G—\FOI’OEO)C\ Nt one —€o-ona

K y=lal 4 V-shepe  wot one - o —one
U O] v=2"15 Sshepa o~ onetorong

(}93\/ P+’ =4 circle myot one—Co-on-e

AL

v —-2=ux

7

Ye=x +2

(j:j \/)(_f'& /Uofa%:nm‘.'on
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15. The graph of y = f(z) is depicted below. What is the domain and the range of f(x)?

- o mea
Bl
Pidob
4
Choices:
(a The domain is [—2, 3] and the range is [—4, 5].
(b) | The domain is (—2, 3] and the range is [—4, 5].
c The domain is (—4, 5] and the range is [—4, 1].
—4

,5).

The domain is [—4, 1] and the range is (1, 3].

[
(©) [
(d)  The domain is (—2, 3] and the range is (
() (
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16. What is the formula for the graph of function below?

. ik te Note ‘}}1\:22
R and e\ = 2.

Choices:
(a) y=27

‘(b) yzz(%) '
(c) y=a? '
(d) y=4°
() y=(-2°

17. Which one of the following statements is true?

Choices:

(a)  The average rate of change of a line depends on the starting point.
(b) To calculate the average rate of change of a function, you only need to know the starting point.
(c)

c The average rate of change of a function can not be calculated from the difference quotient.

—
H
=

The average rate of change of a line is its slope.

(e) Average rate of change of all functions between any two points is constant.
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18. Find f(5) for

\B/o?—= \3/(2—3
VERES

x? ifx <5 5 <SS fake
f@) = { v MFZr<T) S ES<T The
20 —1 if7<zx
1SS False
Choices:
(a) 25
(b) 9
CHE
(d 4
() 7
19. If a culture starts out with 10%0 bacteria and doubles every 3 hours, how many bacteria are there after
12 hours? i
] Pey=17at ‘
1ces£6 - Ple)= 1000at —> Pe)= icoo (2 L3>
) <
©) 6000 R000="P(3)=1000 u: Tle) = 1060 2 ;
(ccl) jgig %:ﬁ_gq Fl1a)= 1000-2 :/OOO'Qti,ooo-[é
Ee)) 2;1, 000 Q=a’ =[1e,000]

\

6r ac==L3

20. A colony of bacteria grows exponentially according to the following data. Find a formula for the
number of bacteria f as a function of the number of days .

Day 0 1 2 3 4
Population | 100 | 400 | 1,600 | 6,400 | 25,600
Choices: rFO =100 Qf -G
(@) f(x)=100(6") - 100" X
(b) )= 100° = | | So Fx)= 160 -4
© f@=1w06H Yoo = F(1) = oo
d z) = 100(2* Yoo = 100 o
[© s =10007) 00 Ton
10
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