(22) The mass of object A is 438% of the

mass of object B, and the mass of object A
is 0.023% of the mass of object C. If the
mass of object Cis P% of the mass of

cbject B, what is the value of —?

100 0@ Y2% '3
{ﬂ(/ @0.00 A3C

P @o’ 0o

\\

- Jve o
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(1) Note: I'igure not drawn to scale

In the figure, line n intersects lines
r and 8. Line r is parallel to line 8. What
is the value of X?

|6Y

{2) During a portion of a flight, a small
airplane’s cruising speed varied
between 175 miles per hour and 195
miles per hour. Which inequality best
represents this situation, where s is the
cruising speed, in miles per hour;
during this portion of the flight?

{A) s <20

(B) &< 1L/5

{C) s <195
(D)1 <45a<s] 95

x

N

(3) f5X =9 ,Whatis the value of 20X ?

-9 xYy
31/
' ]

(A) 5 -3
(B) 13
@36 20(2’>:36

(D) 49

{(4) Which expression is %h(oalent
to (x +9x% —8x) + 5(x% +8)?
)(— *?X’SX#SX +40 —2+,Lt>(1

@x + 14x% — 8x + 40
(B) x3 +9x% — 8x + 40
(C) x3 + 5x% — 8x + 40
(D) x3 +8x% — 8x + 40

{5) The function f is defined by
F@) = x3 +09. What s the value of

f(2y (23 + 1

{(6) The function g is defined by g{x)%

For what value of x does g{x)=6207

2

X =62e
{\/7
52,, - B

{7) A chemist combines water and
isopropancol to make a mixture with a velume of
41 milliliters {mL). The velume of isepropanal in
the mixture isf20mk. What is the volume of
water, in mL, in the mixture? {Assume that the
volume of the mixture is the sum of the

volumes of water and isopropancol before they
were mixed.) l/////o
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The scatterplot shows the relationship between
two variables, X and vy.

HEEN
HEEN
HEEE
HEEN
HEEN
aL | | |
Ne [
H. NN
HE. N
HERN

——
o0
f —
S
-
=
¥5 ]
n
w
o
~]
oe
C
Jet
L

Which of the fellowing equation is the most
appropriate linear model for the data shown?

W) y = 0.8 + 8.7x
18) y =0.8—8.7x
{C) vy =8.7 + 0.8x

@ y =87 B

(C) 2
(9) 3x — 2y ——@ D) 6
/ S
For the given equation, which table gives three PC-13 N-C N
values of x corresponding values of y? PC TN =~ N
_ 1Y e o =I3N
’3/@5“2(0”" s % 0 5 A {12) PC = N(18 — €) c( % P
77(2) ~70%) =% y 9 12 15 The given equation relates the variables P, N,
(A) and . Which expression represents the value of
X 0 2 1 { for distinct positive values of P and N?
y 15 12 9
(B) =% 9¢ . 5(13-<)
X 0 12 15 w C(N-’-P) - SL\;L"’
y 0 : y N fre Se
(C) o
18—-C )
X 9 12 13 18N /,3[75*:;6 Te.
rh ey +
(D) 18N
(D) P+1

MATH = /KNOWLEDGE Page 12

{10) A clothing store buys shirts at a
wholesale price of 4.00 dollars each and

resells them each at a retail price that is
280% of the wholesale price. At the end
of the season, any remaining shirts are
marked at a discounted price that is 80%
off the retail price. What is the

discounted price of each remaining shirt,
indollars? v x 230 Xo-2o

(11)y=—§x
=0 ;

The solution to the given system of

equations is (x, y). What is the value of
X?

G OO
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{13) A company has a customer |loyalty program.
In January 2018, there were 200 customers
enrolled in the loyalty program. For the next 24
months after January 2018, the total number of
customers enrolled in the loyalty program each
month was 4% greater than the total number
enrolled the previous month. Which equation
gives the total number of customers, ¢, enrolled

in the company's loyalty program m months

after January 2018, where m < 247 .« Rladte
Pl = f= ﬂ/if)
,Q
s dH M

{(A) ¢ = 200(0.04)™

(B) ¢ = 200(1.04)™

{C) ¢ = 200(1.4)™

(D) ¢ = 200(4)™

4
X

(14) The function f(t) = 8,000 (Z@gwes
the number of bacteria in a population t
minutes after an initial ocbservation. How much
time, in minutes, does it take for the number of
bacteria in the population to double?

£
- oo

(15)y =2x +8 J - &+

Cne of two equations in a system of linear
equations is given. The system has infinitely 5;’}\:‘&
many solutions. What is the slope of the graph

of the second equation?

3
V=

(B) =2

<
(c) 2
(D) =

Page 13

{16)If3x —6x—3_Q=O_,
What is the va?ue of x?2 Zx?

0 @) e
-_—?

(B) 3 _ _
(C) 2 2)(.—/0 =0o
(D) O

)C?’ZJ :.'/O

{17) The function f is defin

f(x) = (x—4)(x — D(x+ k), wherekis
a constant. In the xy-plane, the graph of y =
f (x) passes through the point (—2)0) . What is

h | f £{0)?
the value of f{ )/)(,q)(x—/) ( x+72)

(6-4) (6 -6+ = g
(A) —156

(Bl —
(C) 13

(D) 88

{(18) In rignht triangle AB(C, angles A and B
are acute, side AC has a length of 23. 2, and

Tan % hat is the length of side
B{ ,rounded to the nearest tenth? A

/ Q 23:2
(A) 538.2 =

@1624 15 N

(C) 4.8
(D) 3.3 23-2 _ /(__
BC
o C= 23,,29/-‘ /62- Y4




X 5
. (21) f (x) = (x —1)* + 7
| EREERNEERER ¥
% - ’;2 l.ﬂl{;ﬂ....l What is the minimum value of the given
EEEERIEANEER function?
o LTTISETINT (D Vert o
o M L O TN “
llllﬁlﬁilll‘ (13
O T (A) 1 7, 3)
Illl“llllll Q@j
ENEEEEEEEREN C) 7
EEEEENEREEEN (D) 8
(19) |
Line k is shown in the xy-plane.Line j
{not shown) is perpendicular to line k and r=1 Centor (0,0)
passes through the point (—15, —28). Which {22) Point@lies on a unit circle in the xy-plane

tion defines line j2  7°
SR LS T £ and has coordinates (1,0). Point & is the center

of the circle and has coordinates (0,0). Point
@also ies on the circle and has

4 L 4 (—/5>"3="211/ ' - '
@ y=%x 8 s coordinates (—1, y), where y is a constant.
4 Which of the following could be the positive
\B) y =§-x—48 meellsure of angl F'GE in radians? - V=%
> gle , in radians:
¢§y=;x—8 @ ol
{BPy = Zx — 48
' A) 137
157
(B) — (=1) G F (1,
H /o, 0)
(C) 10w
{20) A rectangular banner has an area of DY1ln 24 -3 - 1R
3,500 square inches. A copy of the banner is 11/184 /18 - al
made in which the length and width of the )T =3 -
original banner are each increased by 40%. O 340
What is the area of the copy, in square inches? ey 1z ©
[ Yo ©
3 500 A “
6,860
:&J\ 4900
(C) 3,580
(D) 3,540
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(1) An object’s average acceleration, in
meters per second squared, is the change in

the object’s/speed, in meters per second.
Divided by the time during which the
change occurred, in seco/gds. A certain
object’s speed changes by 45 meters per

second I{FI 6 seconds. What is this cbject’s

average acceleration, in meters per second
squared, during this time period ?

a- =

(A) 0.13 7
'75
(C) 39 Y= _2-S
(D) 51 6
(2) x+ 26 =@
(x +26)° =y

A solution to the given system of

equations is (x, y). What is a possible
4

( ~ +728 )

value of x 7

X+ =

3
((&)-125 ,@: t

(B) 0 —— T

(€)1
(D) 26 D

MATH = /KNOWLEDGE

(3) Lao walks at a speed of 2 miles per
hour and runs at a speed of 6 miles per

hour. He walks for w hours and runs for r

hours for a combined total of 10 miles.
Which equation represents this situation?

(A) 2w + 61 = 10
1 1
By sw +-7r =10

(C) 2w + 67 = 80

1 i o
QB\)EW+ET_80

(4) f(x) = 50x +12)

The given function f estimates the
distance a train has traveled, in
kilometers, from a station in certain city x

hours after crossing the city border. What
1s the best interpretation of 12 in this

x + b
context? g/m .
57o& | J "_;",20
Y B+ il

‘ Between the station and the city
border, the train traveled an

estimated total distance of 12
kilometers.

(B) After crossing the city border the
train traveled at an estimated
speed of 12 kilometers.

(C) After crossing the city border the
train traveled an estimated total
distance of 12 kilometers.

Wween in the station and the city
border, the train traveled at an
estimated gpeedof 12 kilometers
per hour.
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G):(x+7)—>(x+7) = -
What value of x is the solution to the

st P

7

given equation?

(A)—15
(B)—7

o

(D)132

(6) The function g is defined by

@ — %x — 24. What is the x-coordinate

/%y@

>
>

MATH =

of the x—in!! rcept of the graphof y = g(x)

I the xy-plane?
e xy-plane o ?7‘1__7,214

(7) Which expression is a factor of
3x%? —5x + 6x — 107 |

zzva?C -)6

]24);{—250@ "L
) x +5 -0 D

@3;{—5:@ %

(D) 3x+ 2 z—

v KNOWLEDGE
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(8)

50

40

30

20

10

|

O 10 20 30 40 50

Two students are playing a game. In the

first round, Player 1 answers 49
questions. If an answer is correct, Player 1
earns 1 point. If an answer 1s incorrect,
Player 2 will earn 1 point instead. The
graph shows y = f(x), where y is the
number of points Player 2 will earn when
x is the number of points Player 1 earns.
Which of the following is the best

interpretation of the point (49 O) in this
context? Py 72

(A) When Player 1 earns 49 points,

Player 2 will earn 49 points.

When Player 1 earns 49 points,
Player 2 will earn 0 points.

(C)When Player 1 earns 0 points,
Player 2 will earn 49 points.

(D)When Player 1 earns 0 points,
Player 2 will earn 0 points.
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