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hix)=2(x—4)-32

The quadratic function h is defined as shown. In the xy-plane, the graph of

¥ =h(x) intersects the x-axis at the points (0,0)and (,0), where tis a

constant. What is the value of t ?
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Question ID a9084ca4
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ID: a9084ca4 3.2

f(a:) = 9,000(0.66)93
The given function f models the number of advertisements a company sent to its clients each year, where
represents the number of years since 1997, and 0 < z < 5. If y = f(z) is graphed in the xy-plane, which of the
following is the best interpretation of the y-intercept of the graph in this context?
AN e

A. The min estimated number of advertisements the company sent to its clients during the 5 years was

1,708.

B. The miMJm estimated number of advertisements the company sent to its clients during the b years was
9,000.

C. The estimated number of advertisements the company sent to its clients in 1997 was 1>(@

x The estimated number of advertisements the company sent to its clients in 1997 was 9,000.
—
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3.3

Function f is defined by f(z) = —a® + b, where @ and b are constants. In the xy-plane, the graph of
y = f(z) — 12 has a y-intercept at (0, —7—75) The product of @ and bis @. What is the value of @?

o)

-15 - - Q —I-E—qz
’Z,l

-1 - 214 b-12
7

b - 1

——

3

ab - 320
-:,.

16q - 320
+ Es
4= 20

7

o/ [
20 lAS 0y pangy




Question ID 7902bed0
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(1.%,51.34) ,(3.6, O)

A machine launches a softball from ground level. The softball reaches a maximum height of 51.84 meters above
the ground at 1.8 seconds 9'(d hits the ground at 3.6 seconds. Which equation represents the height above
ground h, in meters, of the softball £ seconds after it is launched?

Ah=—t2136 .Desmos

B.h=—t2+51.84

C.h= —16(¢+51.84)%2 - 3.6
X h=—16(t—18)" + 5184



Question ID 4a0d0399
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ID: 4a0d0399 3.5

The function f is defined by f(z) = a® + b, where a and b are constants. In the Zy-plane, the graph of y = f(z)
has an Z-intercept at (2, 0) and a y-intercept at (0, —323). What is the value of b?

O=02-\~]3 9

0]
1

b - -324
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ID: 9654add7

fx)=—500x%+25,000x
The revenue f{x), in dollars, that a company receives from sales of a
P Bk

product is given by the function f above, where x is the unit price, in dollars,
of the product. The graph of ¥ = f(x) in the xy-plane intersects the x-axis

at 0 and a. What does a represent?

A. The revenue, in dollars, when the unit price of the product is}d
B. The unit price, in dollars, of the product that will result in max% revenue
XThe unit price, in dollars, of the product that will result in a revenue of $0

D. The ma?‘yﬁm revenue, in dollars, that the company can make



Question ID 2639937

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions

ID: 2639937 3.7

Growth of a Culture of Bacteria

Da Number of bacteria per
Y| milliliter at end of day
1 2.5x10°
2 5.0x10°
3 1.0x 108

A culture of bacteria is growing at an exponential rate, as shown in the table
above. At this rate, on which day would the number of bacteria per milliliter

reach 5,12 10%? 5 X - ’\

A. Day 5 é = Q.SX '\0 <2

B. Day 9 % 5 X-—1
C. Day 11 50'\'2.X/'O - 2,5X’\O X 2

¥ Day 12 3 B
2.048x10 = 2

K =z 12
7
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f(z) = (z — 14)(z + 19)

3.8

The function f is defined by the given equation. For what value of & does f(z) reach its minimum?

Desmos — (-2.5 ) - 2?2.%)

A. —266
B. —19
c. -3

//
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Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions

ID: 9afe2370 3.9

The population Pof a certain city y years after the last census is modeled by the equation below, where ris
Akt —

a constant and p_is the population when , — .

A%/ 801 1- T 1Y o ¥

P=pP(1+r/

If during this time the population of the city decreases by a fixed percent
each year, which of the following must be true?

- . — I v
Ar<-1 —p P qzmeray ammﬂummf«\\;\a&\tﬁ\
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N\ANNAANANANAN

The table above gives selected values of a polynomial function p. Based on

the values in the table, which of the following must be a Iactgr of p?

———

A (<)
5. ()
¢ BXNEFQ)

)7((x+1)(x—2)

K=-1 -
X =2 —

K= -1 Q—bon
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W factor
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The function fis defined by #(x) = (¢ +3)(x+1) . The graph of fin the xy-

plane is a parabola. Which of the following intervals contains the x-

coordinate of the ertex of the graph of f?

) —
A —d<y<-—-3

X—S«:x«ﬂ

C. 1«<x<3

D. 3=<x=<4

DesmeS—e (-— 2 )= 1)

//

3.11




Question ID 58dcc59f
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ID: 58dcchof 3.12

A landscaper is designing a rectangular garden. The length of the garden is
to be 5 feet longer than the width. If the area of the garden will be o
104 square feet, what will be the length, in feet, of the garden?

e ——

L=W+s
WlW+s) - 104
W = %, -2

W+5-: 13 -
12 T




Question ID 84dd43f8
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ID: 84dd43f8 3.13

For the function f, f(0) = 86, and for each increase in & by 1, the value of f(z) decreases by 80%. What is the
value of f(2)?

(1) - 8¢(09) - 13,2
£(2)- 1%.2(0.2) - BAZ

{(x) = %6 (o.z)x

t(2) - %6(0.2)2
- 344
7
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ID: 59d1f4b5 3.14
M =1800(1.02)

The equation above models the number of members, M, of a gym t years
after the gym opens. Of the following, which equation models the number
of members of the gym g quarter years after the gym opens opens?
XM =1,800(1 .DEJ@ + /\

B. M =1.800(1.02)% ﬂ(

| 4

c. M =1,800(1.005)*7 W\Q 2 §33<n<=moo 19710 )18

D. M= 1,800(1.082)7

= '\ . ’\X"\'




Question ID 01668cd6
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ID: 01668cd6 3.15

The functions f and g are defined by the given equations, where & > 0. Which of the following equations
displays, as a_constant or coefficient, the maximum value of the function it defines, where £ > 0?
. f(z) = 33(0.4)"%?

Il. g(z) =,33(0.16)(0.4)* 2 1 "
9(=) @%{@4) 6115 ] [V\Qx 01 0L Lz 33/5.2% /046

A. lonly

X Il only Y D“m'gcsl“’ DQSW\OS clﬁﬁl%’)m:u
C.1and I D Sulatawnz Mo Y \wiag AR>20
D. Neither I nor Il <SMmos —p LY Moy = 2 .0

I Yyox = 33

~
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ID: 635f54ee | : . 3.16

W0y Topic 4

The surface area of a cubeis \ 4 / , where ais a positive constant. Which

of the following gives the perimeter of one face of the cube?
a

;4 cube i’! 6 ‘\zﬁ’\
a 2

c.4a 19 R R mum

D.6a
leaumuimz ' K

z_\.
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3.17

The function h is defined by h (z) = a® + b, where a and b are positive constants. The graph of y = h () in the

xy-plane passes through the points (0, 10) and (—2, %). What is the value of ab?

B; 10 = OO-\-E
< 0. 14b

b- 9

-2
225 =g +q

36
1.0
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z Y
21 | -8
23 8

25 | =8

—

3.18

Des MOS &SNERMS
d - 4K 134K - 210%

The table shows three values of & and their corresponding values of y, Wwhere y = f(a: + 4)and fis a quadratic
function. What is the y-coordinate of{the y-intercept of the graph = f(:l: In the xy-plane?

kﬁin*&rceﬁ' OF k\) = —2710%

g |
-4 - af(x) = -2, 2
No & WRown £ x) /4




Question ID 84e8cc72

Assessment Test Domain Skill Difficulty
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Desmos gt agiaesut 2

A quadratic function models the height, in feet, of an object above the ground in terms of the time, in seconds, (O"[O)
after the object is launched off an elevated surface. The model indicates the object has an initial height of 10 feet
above the/gzound and reaches its maximum height of 1,034 feet above the ground 8 seconds after being

launched.Based on the model, what is The height, in feet, of the object above the ground 10 seconds after bej
launched?

A 2

254 4 - ax +b % +10

B. 778 PAV VY

X 970 D

D. 1,014 —b— = 9 —b b = -16Q
NANAA

2Q
1034 = G4G Y sb + 10
1,024 - 640 +%(-160) + 10

,034: -64G +10
a= -16—+ b=--16qg
= -16(-16) =256
2
d * 16X+ 256%+10

2
J = ~16(10) + 2566(10) +10

= OF}O//



Question ID 4b642eef
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(10,50)

The total distance d, in meters, traveled by an objec ving in a straight
line can be modeled by a quadratic function that j€ defined in terms of t,
where t is the time in seconds. At a time of 10.0 seconds, the total distance

traveled by the object is 50.0 meters, 7(d at a time of 20.0 seconds,:tﬁe E ( ‘207 2C )

total distance traveled by the object is 200.0 meters. If the object was at a

distance of 0 meters when t =0, then what is the total distance traveled, in
meters, by the object after 30.0 seconds?

- (o 20)

DQSW\OS —b é‘sﬂ:\q{am'\s o
N 296 é = 0.5%
)

g = 0-5(2)
- 450//

2

3.20
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h

(x)=x"+ax“+bx+c

The function h is defined above, where a, b, and c are integer constants. If

the zeros of the function are —5 6, and 7, what is the value of ¢ ?

\& X—'\n\‘erc,epjf
- rfx o))
C - s(-6)(-7)

= 210
4

3.21
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Kao measured the temperature of a cup of hot chocolate placed in a room
with a constant temperature of 70 degrees Fahrenheit (°F). The

temperature of the hot chocolate was 185°F at 6:00 p.m. when it started
cooling. The temperature of the hot chocolate was 156°F at 6:05 p.m. and
135°F at 6:10 p.m. The hot chocolate's temperature continued to decrease.

Of the following functions, which best models the temperature Tfmj, in

degrees Fahrenheit, of Kao’s hot chocolate m minutes after it started

cooling?

A T(m)= 185@61”?

B. T(m)=185(0.85)"

C

T(m) =(185-70)(0.75) 5

m

T(m)=70+115(0.75) ®

W~

MwA (0 1% 5)//

(5,156)
(10 ,135)

3.22
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The population of a town is currently 50,000, and the population is

estimated to increase each year by 3% from the previous year. Which of the

following equations can be used to estimate the number of years, t, it will
take for the population of the town to reach 60,000 ?

A. 50,000 = 60,000(3)"

B. 50,000 =60,0000%!

¢. 60,000 = 50,0005)"

( 60,000 = 50,000(1.03)"

3.23




Question ID 7eed640d
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(11
ID: 7Zeed640d 3.24
hix)=—16x<+100x+10

The quadratic function above models the height above the ground h, in
feet, of a projectile x seconds after it had been launched vertically. If
¥= hix)is graphed in the xy-plane, which of the following represents the

real-life meaning of the positive x-intercept of the graph?

Am——

A. The initial height of the projectile é -— \V\.\QrQQPj‘-
B. The maxw height of the projectile

C. The time at which the projectile reaches its maxim eight

X The time at which the projectile hits the ground X - ]h‘\’er ce F\-




Question ID 43926bd9
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X fix)

1 a

2 | @

3 | @

For the exponential function f, the table above shows several values of x and their corresponding values of
. . _ 29 .
Flx), where a is a constant greater than 1. If k is a constant and / (k) =a@*> what is the value of k ?

W Q= 2,3,

K
Desmos —> 3 = 0.125 x 16

M, Q=2
29

o - 0.25 (16)
k-8,
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ID: a7711fe8 3.26

What is the minimum value of the function f
defined by F(X)=(x—2)?—4

7:: Desmos — (2 ~4)

2 /4

D.4
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ID: 1a722d7d

3
P00 = (x—c)*+160

Let the function p be defined as 2¢c , Wherecisa
————

constant. If p(c) =10, what is the value of p(12) 2

B.10.25 { O = OQ—‘- /\604

C.10.75 QC
¥ 11.00 C - %

P(X) - (% - g)*+160
16

A.10.00

3.27




Question ID 70fb357b
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ID: 70fb357b 328
y = 57625+ (00, 0)

The graph of the given equation in the xy-plane has a y-intercept of (7, s). Which of the following equivalent equations
displays the value of 8 as a constant, a coefficient, or the base?

Xy = _ 331,776 776" rgv:./\g LL‘Y\‘\«\;
v =0 4= 320338

c.y= (13.:820) (576 l,‘lrm"’vlmﬁllf{mw\s DY, —> Lé = 331,73
D.y:};{wme’) au {Jlm?muu.uu —b Y - +6




Question ID 1073d70c
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ID: 1073d70c 3.99

At the time that an article was first featured on the home page of a news website, there were 40 comments on the article. An
exponential model estimates that at the end of each hour after the article was first featured on the home page, the number
of comments on the article had increased by 190% of the number of comments on the article at the end of the previous
hour. Which of the following equations best represents this model, where C is the estimated number of comments on the
article t hours after the article was first featured on the home page and ¢t < 4?

AC= 40(>él)t
B.C = 409@t
c.C= 40mt




Question ID 7a6d06bf
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EEE

’L(',’\O%é TDPI‘C 4 3.30

A rectangle has an area of 155 square inches. The length of the rectangle is 4 inches less than 7 times the width of the
rectangle. What is the width of the rectangle, in inches?

455 - LW
L= W -4

Desmos — (W, L)

» (5,31),( -4.4285% J—35>
V4 X X



Question ID 270cf326
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ID: 270cf326 331

Which of the following functions has(have) a minimum value at —3?
f(z) = —6(3)" — 3)g(z) = —3(6)"
l. |,

A. lonly

B. Il only DESTY\OS—D |'\1)!"\\!\1 B
C.1and I “'YM\N = — D

XNeither [ nor Il

>



Question ID ce508fb0
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ID: ce508fb0 3.32

The functions f and g are defined by the given equations. f(:c) =3+ | — 2z — :v2| g('w) = |u7—1"1| —w+5

If f(—4) = ¢, where cis a constant, what is the value of g(c)?

wc(—4)=3+\—-2(-4)-(-4)21
=34 |-
=1
W= |0 | Cpgs
11-1
= |14 -1+

- 4\'-‘3//



Question ID 2992ac30
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ID: 2992ac30

3.33
P(t) = 260(1.04)(%)?

The function P models the population, in thousands, of a certain city ¢ years after 2003. According to the model, the
population is predicted to increase by 4% every n months. What is the value of n?

X8 +
B.12 4 i
N

c.18 260 (’]oOL\-) © = 260 /\,OL\-)
D. 72 ) i
N

= %//




