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CHAP‘I‘ER 1_3 4. 060601b, P.. A.G.3

Each graph below represents a possible
relationship between temperature and
pressure. Which graph does not represent a

DEFINING FUNCTIONS

ion?
1. falo730ia PI.A.G.3 function’
Which graph represents a function? [A] [B]
@ @
¥ = 2
[A] [B] @ 7
e 3
¢ S o o
’ ’ Tempearature Temperature
€, O] ,
! 2 3
[C] [D] : / 8
W [T
f_d__.-—_"" , - -
] * S, Temparatura Tempsaratura
5. 080403b, PI.A.G3

Which set of ordered pairsis not afunction?

2. 010511b, PI.AG.3
Which graph is not a function? (Al {(L1.2), (39). (45, (5.6))

[B] {(31), (21), (1,2), (3.2)}

[C] {(41), (51), (6,2), (7. 1)}

[D] {(0,0), (1,2), (2,2), (3,3)}
6. 060715b, PI.AG.3

Which set of ordered pairs does not represent
afunction?

[A] {(3"2)1 (4!'3)1 (5’_4)’ (6!_5)}
[B] {(3-2), (3-4), (4.-1), (4.-3)}

3. 080301b, P1.A.G3 [C] {(3-2), (5-2), (4,-2), (-1,-2)}
Which graph does not represent a function of
s grap P [D] {(3-2), (-23), (4-1), (-1,4)}
[A] =4 [B] =t 7. 080101b, P1. A2.A.38
BE 2 Which relation is not a function?
5% 5% \ [A] y=%x*-4x+3 [B] y=2x+4
Tl L ex
- Follution  Pellution [C] x=y*+2x-3 [D] x=3y-2
[ _z¢ D] _z{
2t H-

—sX —————————=X
Pallution Pallution
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8. 080605b, P.1. A2.A.38 13. 060310b,P1.A.G3
Which eguation does not represent a Which diagram represents arelation in which
function? each member of the domain corresponds to
[A] x=7 [B] y=4 only one member of its range?
X ¥
[C] y=]|¥ [D] y=x*+5x [A] :X?H—L'_“'-l-*?]
N/
9. 010622b, P.J. A2.A.37 [B] y
On the accompanying diagram, draw a
mapping of arelation from set A to set B that /
Isnot afunction. Explain why the fﬁ\ - X
relationship you drew is not afunction.

SetA Set

=

—
O

—_
>

[C]

/ _\ / .q\ _ -
\“/ '\ /

10. 010211b, P.I. A2.A.38
Which relation is a function?

[A] x=y?+1 [B] x=4

[C] y=sinx [D] x*+y*=16
11. 080213b, P.I. A2.A.38

Which eguation represents a function?

[A] 4y*=36-9x* [B] y=x*-3x-4

[C] x¥*+y*=4 [D] x=y*—6x+8
12. 060511b, P.I. A2.A.38

Which relation is a function?

[A] X*+y* =7 [B] x¥*-y*=7

[C] x=7 [D] xy=7
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14. oeo216b, P1. A2.A.43
Which diagram represents a one-to-one

function?

"N/
|

[B]

[C] A

(D]

s
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DOMAIN AND RANGE

15.

16.

060501b, P.I. A2.A.51

The accompanying graph shows the heart
rate, in beats per minute, of ajogger during a
4-minute interval.

Inute )

10
00
a0
80
70

E——

Heart Rate beatsperm

¥

Time (minutas)

What is the range of the jogger's heart rate
during thisinterval ?

[A] 1-4 [B] 60-110
[C] 0-110 [D] 0-4
010712b, P.I. A2.A.51

Data collected during an experiment are
shown in the accompanying graph.

2

S 1@:}"F

< 75 /"

E.C / \

=

ES o / N

e

ok

=% / \

o]

8 N

S 04 X
1234567 8 010

pH

What is the range of this set of data?
[A] 1£x<10 [B] 0<y<100
[C] 25<x<95 [D] 25<y<95
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17.

18.

19.

080708b, P.I. A2.A.51

A meteorologist drew the accompanying
graph to show the changesin relative
humidity during a 24-hour period in New
York City.

W

Relative Humidity (%:)
BEE88 38

Y4 b b fototaisisohonas
Time (haurs)

What is the range of this set of data?

[A] 30<x<80 [B] 0<y<24

[C] 0<x<24 [D] 30<y<80

010602b, P.I. A2.A.51
The effect of pH on the action of a certain

enzyme is shown on the accompanying graph.

y

3

X

Rate of Enzyme Action

I T T T T T T 1
01 23 48686 7 891011 1213
pH ,

What is the domain of this function?
[A] 4<x<13 [B] x>0
[C] y=0 [D] 4<y<13

080204b, P.I. A2.A.39
What isthe domain of f(x)=2*?

[A] all rea numbers  [B] x>0

[C] dl integers  [D] x<0

20.

21.

22.

23.

Page 4

010218b, P.I. A2.A.39

What is the domain of h(x) = Vx? —4x—57?
[A] {Xx=1o0r x<-5
[B] {X-5<x<1} [C] {X-1<x<5
[D] {Xx=50r x<-1

060407b, P.I. A2.A.39
What is the domain of the function

2x°
x> -9

[A] &l real numbers except 3

f(x) = ?

[B] al real numbers except O
[C] dl rea numbers
[D] al real numbers except 3 and -3

010504b, P.I. A2.A.39
What is the domain of the function

2
3X 5
x? —49
[A] {x]| xe rea numbers, x # 7}

f(x) =

[B] {x|Xe rea numbers, x # 7}
[C] {x[|Xe rea numbers

[D] {X|Xe rea numbers, x# 0}

010314b, P.I. A2.A.39

1 . :
If f(x)_m, the domain of f(x) is
[A] x>2 [B] x<2
[C] x>2 [D] x=2

FUNCTIONAL NOTATION

24,

060406b, P.I. A2.A.41
If f(x)=4x"+(4x)™", what isthe value of
f(4)?

1

1
[A] 1E [B] -12 [C] 4E [D] O
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25.

26.

27.

080701b, P.I. A2.A.41
If f(x)=(x"*-x°+2%), then f(3) isequal to

1

A 7 (B8] —22

[cl sL D] —21
27

010220b, P.I. A.A.6

The revenue, R(x), from selling x units of a
product is represented by the equation

R(x) = 35x, while thetotal cost, C(x), of
making x units of the product is represented
by the equation C(x) =20x+500. Thetotal
profit, P(X), is represented by the equation
P(x) = R(x) — C(x). For the values of R(x)
and C(x) given above, what is P(x)?

[A] 15x + 500 [B] 10x + 100
[C] 15x [D] 15x - 500

080332b, P.I. A.A.6

A company calculatesits profit by finding the
difference between revenue and cost. The
cost function of producing x hammersis

C(x) =4x+170. If each hammer is sold for
$10, the revenue function for selling x
hammersis R(x) =10x. How many hammers
must be sold to make a profit? How many

hammers must be sold to make a profit of
$100?

CHAPTER 1-4

COMPOSITIONS OF FUNCTIONS

28.

29.

010501b, P.I. A2.A.42
If f(x)=-2x+7 and g(x) = x* -2, then
f(g(3)) isequal to
[A] -7 [B] -3

[C1-1 [D]7

010621b, P.I. A2.A.42
If f(x)=5x*-1and g(x)=3x—1, find
g(f(1)).

30.

31.

32.

33.

34.

35.

36.
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060322b, P.I. A2.A.42
If f(x)=2"-1and g(x) = x* -1, determine
the value of (f -g)(3).

010207h, P.I. A2.A.42
If f(x)=5x2 and g(X) =~/2x, what isthe
value of (f -g)(8)?

[A] 16 [B] 1,280 [C] 80 [D] 8/10

060725b, P.I. A2.A.42
If f(x)=1log, x and g(x) = 2x* +14,
determine the value of (f - g)(5).

010331b, P.I. A2.A.42
2 1

If f(x)=x3 and g(x) =8x 2, find (f og)(x)
and (f 0 )(27).

080313b, P.I. A2.A.42
If f and g are two functions defined by

f(x) =3x+5 and g(x) = x* +1, then g(f(x))
IS

[A] 3x°+8
[C] x*+3x+6

[B] 9x°+26
[D] 9x*+30x+26

010408b, P.I. A2.A.42
I £(x) =—2— and g(x) ==, then (gof)(X)
X+3 X

isequal to

1+3x 2X
[A] 5 [B]

X 1+ 3x

X+3 X+3
Cl] — D] —
[C] PV [D] 5
060417b, P.I. A2.A.42
If f(x)=x+1and g(x)=x*—-1, the
expression (gef)(x) equals 0 when x is
equal to
[A] Oand -2 [B] -2, only
[C] O, only [D] 1and-1
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37.

38.

39.

060210b, P.I. A2.A.42
If f(x)=2x*+4 and g(x) = x—3, which
number satisfies f(x) = (f o g)(x) ?

[B] 5 [C] 4

3 3
[A] 7 [D] >

010812b, P.I. A2.A.42
The accompanying tables define functions f
and g.

flx) | 3|4 |56 |7

x |3|4|5]|6]7
gx)|4]|86l|s]|10]12

Whatis(gof)(3)?

[A] 8 [B] 6 [C] 4 [D] 2
080520b, P.I. A2.A.42
The accompanying graph is a sketch of the

function y=1f(x) overtheinterval 0< x<7.

¥

g

What isthe value of (f of)(6)?

[A]0O  [B]1 [C]2 [D]-2

40.

4]1.

Page 6

060526b, P.I. A2.A.42

A certain drug raises a patient's heart rate,
h(x), in beats per minute, according to the
function h(x) = 70+ 0.2x, where x isthe

bloodstream drug level, in milligrams. The
level of the drug in the patient's bloodstream
isafunction of time, t, in hours, according to

the formula g(t) = 300(08)'. Find the value
of h(g(4)), the patient's heart rate in beats per
minute, to the nearest whole number.

060605b, P.I. A2.A.42

The temperature generated by an electrical
circuit is represented by t = f (m) = 0.3n7,
where misthe number of moving parts. The
resistance of the same circuit is represented
by r =g(t) =150+5t, wheret isthe
temperature. What isthe resistancein a
circuit that has four moving parts?

[A] 8670 [B] 51 [C] 174 [D] 156

CHAPTER 1-5

IDENTIFYING FUNCTIONSAND RELATIONS

42.

fallo717ia, P.1. A.G.4
Which type of graph is shown in the diagram
below?

= AN

[A] exponentid
[C] quadratic

[B] absolute value
[D] linear
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43.

45,

080723a
When graphed on the coordinate plane, the

equations y = 2x* +4x+5 and x* +y* =36
form

[A] two parabolas

[B] aparabolaand acircle

[C] aparabolaand astraight line
[D] two circles

080710b, P.I. A.G.4
Which type of function could be used to
model the data shown in the accompanying

graph?

Radiocactive Decay of Carbon-14

=
=4

=
L

Percentage of
Mass Remaining
P n
Ln =

bff 11|.4 1.;.1 25:".&
Time (thousands of years)

[B] quadratic
[D] trigonometric

o

[A] exponential
[C] linear
080714b, P.I.A.G.4

The graph of which function is symmetric
with respect to the graph of theline y = x?

[A] y="
X

[C] y=x°

[B] y=logx

[D] y=x

46.

47.

48.

Page 7

060718b, P.I. A2.A.13

The formula S= 20Vt +273 isused to
determine the speed of sound, S in meters per
second, near Earth's surface, wheret isthe
surface temperature, in degrees Celsius.
Which graph best represents this function?

[A] T . [B] 3
/ Y
[C] : [D] 1

060703b, P.I. A.G.4
Which equation is best represented by the
accompanying graph?

¥

3

.

/ \

Y

[A] y=6x° [B] y=6x+1

[C] y=-x*+1 [D] y=6"

010714a
The graph of the equation x*+y* =r? forms
[A] astraight line

[C] two intersecting lines

[B] acircle
[D] aparabola
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49.

50.

Sl

010701b, P.I.A.G.4
Which eguation best represents the
accompanying graph?

Yy

F 3

\\*___’

X

I

Y
[A] y=27" [B] y=-2"

[C] y=2" [D] y=x*+2

060616b
Which equation represents a hyperbola?

16
[A] y=16x° [B] y==
[C] y=16-X%° [D] y*=16-x°

010603b
Which graph shows that soil permeability
variesinversely to runoff?

[A] [B]

Bunoff
Rurnoff

Soil Parmeaability

[C] [D]

Soil Permealbility

N\

Soil Permeability

Bunaoff
Rurnaoff

Soil Permealbility

52.

53.

55.

Page 8

080528a
The graph of the equation x* + y* =4 can be
described as a

[A] circlewithits center at the origin and a
radius of 4

[B] line passing through points (0,2) and
(2,0)

[C] parabolawith itsvertex at (0,2)

[D] circle withits center at the origin and a
radius of 2

080426a
Which equation represents the locus of points
4 units from the origin?

[A] X*+y*=4 [B] x+y=16

[C] x¥*+y*=16 [D] x=4

060414b
Which function is symmetrical with respect to
the origin?

[A] y=5 [B] y=+/x+5
[C] y=/5-% D] y=-2

X
060408b

Which graph represents an inverse variation
between stream velocity and the distance
from the center of the stream?

[A]

= poamValoctty
fimamvelocky

[C] |

& troaim Visloo iy
—
-

Sramydocity
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56. 010420b 58. 080312b
The cells of aparticular organism increase The accompanying graph shows the
logarithmically. If g represents cell growth relationship between a person's weight and
and h represents time, in hours, which graph the distance that the person must sit from the
best represents the growth pattern of the cells center of a seesaw to make it balanced.

of this organism?
y

A A
[A] 9 /
— 10
[B] ?/ 5 ol
————F—F—1—1+=Xx
< > | 0 20 40 60 80 100120 140 160

Weight (pounds)

Distance ifeet)

© g D] g Which equation best represents this graph?
j 1/,_.—» [A] y=2logx [B] y=12x*
< + hi - =k
J (] y=-120x  [D] y="2
S7. 010419, P.1. A.A.4L 59. 080304b, P1. A.G.4
What is the axis of symmetry of the graph of The strength of a medication over timeis
the equation x = y*? represented by the equation y = 200(15) %,

where X represents the number of hours since

[A] liney=x [B] liney = - the medication was taken and y represents the

[C] x-axis [D] y-axis number of micrograms per millimeter left in
the blood. Which graph best represents this
relationship?

[A] [ [B] E
[C] [ [D] [
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60. 060314b, P1. A.G4 63. 060104b, PI.A2A5
Which equation is represented by the Camishais paying a band $330 to play at her
accompanying graph? graduation party. The amount each member
earns, d, varies inversely as the number of
Y members who play, n. The graph of the

equation that represents the relationship
between d and n is an example of

[A] ahyperbola [B] aparabola
[C] aline [D] ané€llipse

[A] y=|x+3-1 [B] y=(x-3)?+1
[Cl y=[x-3+1  [D] y=|x-3

61. 0103100
For arectangular garden with afixed area, the
length of the garden varies inversely with the
width. Which equation represents this
situation for an area of 36 square units?

[A] y=36x [B] x+y=36
[C] yzs—f [D] x-y=36

62. 010203b, P1. A.G.4
The accompanying graph represents the value
of abond over time.

Value of Bond

Yalue

Time

Which type of function does this graph best
model ?

[A] trigonometric [B] exponentia

[C] quadratic [D] logarithmic
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[1]
[2]
[3]
[4]
[3]
[6]
[7]
[8]

[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]

A

D

A

C

A

[2] A mapping is drawn that maps at |east one
element of set A to more than one element of
set B, and an appropriate explanation of the
difference between functions and relations is
written.

[1] An appropriate mapping is drawn, but no
explanation is written.

or [1] Anincorrect mapping is drawn, but an
appropriate explanation is written.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

C

B

D

[22]
[23]
[24]
[25]
[26]

[27]
[28]

Page 1

B
C

C

A

D

[4] 29 hammers to make a profit and 45
hammers to make a profit of $100, and
appropriate work is shown.

[3] Appropriate work is shown, but one
computational or rounding error is made.

[2] Appropriate work is shown, but two or
more computational or rounding errors are
made.

or [2] Either the number of hammers to make
aprofit or the number of hammers to make a
profit of $100 is determined correctly, and
appropriate work is shown.

[1] One conceptual and one computational
error are made.

or [1] The correct equation and inequality or
the correct equations are written, but no
further correct work is shown.

or [1] 29 hammers to make a profit and 45
hammers to make a profit of $100, but no
work is shown.

[0] 29 and 45, but no work is shown and the
answers are not labeled.

or [O] A zero response is completely
incorrect, irrelevant, or incoherent or isa
correct response that was obtained by an
obviously incorrect procedure.

A
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[2] 11, and appropriate work is shown, such
asf(l) =4 and g(4) = 11.

[1] Appropriate work is shown, but one
computational error is made.

or [1] Appropriate work is shown, but one

conceptual error is made, such as solving for

f(a(l)).

or [1] 11, but no work is shown.

[O] A zero response is completely incorrect,

irrelevant, or incoherent or is a correct

response that was obtained by an obviously
[29] incorrect procedure.

[2] 255, and appropriate work is shown, such

as g3 =3F-1and f(8) =2°-1=255

[1] Appropriate work is shown, but one

computational error is made.

or [1] One conceptual error is made, such as

evaluating (gof)(3).

or [1] 255, but no work is shown.

[O] A zero response is completely incorrect,

irrelevant, or incoherent or is a correct

response that was obtained by an obviously
[30] incorrect procedure.

[31] C

[2] 6, and appropriate work is shown.

[1] Appropriate work is shown, but one
computational error is made.

or [1] Appropriate work is shown, but one
conceptual error is made, such as evaluating
(gof)(5), resulting in an answer of

24.78270016.

or [1] 6, but no work is shown.

[O] A zero response is completely incorrect,

irrelevant, or incoherent or is a correct

response that was obtained by an obviously
[32] incorrect procedure.

[33]
[34]
[35]
[36]
[37]
[38]
[39]

Page 2

1 2

1
[4] (f og)(x)=4x 3 or (8x 2)3 oran
equivalent answer and (f - g)(27) =% or an

equivalent answer, and appropriate work is
shown.

1
[3] Smplification isshownto at least 4x 2,
but one computational error or an error in the
Law of Exponents is made when finding

(f 2 9)(27).

[2] (fog)(x) isdetermined correctly, but
(f 2g)(27) isnot found or isfound
incorrectly.

or [2] % or an equivalent answer, and

appropriate work is shown, but an expression
for (f o g)(x) isnot found or isfound

incorrectly.
1
[1] 4x 3 and% or equivalent answers, but no

work is shown.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

D

D

A
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[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]
[59]
[60]
[61]

[2] 95, and appropriate work is shown. [62] B
[1] Appropriate work is shown, but one
computational or rounding error is made. 63 A

or [1] Appropriate work is shown, but one
conceptual error is made, such as calculating
9(h(4)).

or [1] 95, but no work is shown.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

C

C

B
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