Question ID 0059982 P /P LEUM

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 0059982

f(z) = 9,000(0.66)“"
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?

A.The mian estimated number of advertisements the company sent to its clients during the 5 years was m
B. The minipdum estimated number of advertisements the company sent to its clients during the 5 years was 9,000.

C. The estimated number of advertisements the company sent to its clients in 1997 was 1 708.

XThe estimated number of advertisements the company sent to its clients in 1997 was 9,000.



Question ID fe81a236

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions

Difficulty

Hard

ID: fe81a236

The function gis defined by g(z) = z( — 2)(z + 6)%. The value of g(7 — w) is 0, where w is a constant. What is the sum

of all possible values of w?

0= (3-w)(F-w -2)(%-—\N+6j2

O - (‘—}—M(Ea—\/\l)(m —\/\l)2

N =

Sum =

},5,13

2.5
7

e



Question ID 54bf74ea

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 54bf74ea

p(t) = 90,000(1.06)°
The given function p models the population of Lowell ¢ years after a census. Which of the following functions best models
the population of Lowell m months after the census?

A r(m) = 2620 (1 06)%

B. r(m) = 90,000( L2 + =1 Mm=-12

C.r(m) = 90,000(%{) 5
X r(m) = 90,000(1.06) & t

- 7
12 1_5//




Question ID a51ff0d6

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: a51ff0d6

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

fl@)=(z+7)°+4

Desmos —s (-7F.4)
4



Question ID 427f0eea

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 427f0eea {\

The function f gives the product of a number, , and a numberéhat is 91 more than 9 Which equation defines f?
- =
A f(z) =2®+2+91

2
B. f(z) = 22 + 91 KX -\—Cl’\) =X 91X

(z)
X f(z) = 22 + 91z
: (z) 2 //
f(z) =2+ 91z + 91




Question ID 32dc74a4

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

g Topic 4

A right rectangular prism has a height of 9 inches. The length of the prism's base is & inches, which is 7 inches more than

the widih of the prism's b_a43_e. Which function V gives the volume of the prism, in cubic inches, in terms of the length of the
prism's base?

AV(2)=2(z+9)(z +7) H - q
B.V(z)=z(z+9)(z—T7)

C.V(z) =9z(z +7) L=~ W+73 =X
XV (z)=9z(z—7) W . X -13
V= LwH

- ClX(X-"—})//




Question ID 1d670e5f

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 1d670e5f

f(z) = z? — 48z + 2,304
What is the minimum value of the given function?

D esmos —» (2.4, 172%)
7/



Question ID 78eae128

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 78eae128

In the given equation, d and g are unique positive constants. When the equation is graphed in the xy-plane, how many distinct

y=2(zx—d)(z+d)(z+g)(z—d)

x-intercepts does the graph have?

A4

X3

C.2

X = d,—cl,-j

D.1



Question ID 9502a1aa

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 9502a1aa

An auditorium has seats for 1,800 people. Tickets to attend a show at the auditorium currently cost $4.00. For each $1.00
increase to the ticket price, 100 fewer tickets will be sold. This situation can be modeled by the equation

y = —10022 4 1,400z + 7,200, where T represents the increase in ticket price, in dollars, and ¥ represents the revenue, in
dollars, from ticket sales. If this equation is graphed in the xy-plane, at what value of & is the maximum of the graph?

A4

X7 Desmos—b 0
c.14 _é . 1‘)400
29 2(-100Q)

= 7_//

D.18




Question ID 80803aed

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 80803aed

The function g is defined by g(z) = (2 + 14)(¢t — ), where t is a constant. In the xy-plane, the graph of y = g(z) passes
through the point (24, 0). What is the value of g(0)?

E——]

O =(2a+18)(1-24)
r =24

3(x)=(x+44)(9_4—><)
Y - (0+14)(24 - 0)

= 336
V4



Question ID 455fd7e9

Skill

Nonlinear functions

Difficulty

Hard

Assessment Test Domain
SAT Math Advanced Math
ID: 455fd7e9
y
A
|
I
4
2

>

The graph of y = f(:z:) is shown, where f(a:) = ab® + ¢, and a, b, and ¢ are constants. For how many values of 2 does

-2
4
-6
I
-8
I
I
-10
4
f(z) =07
PEE————
A. Three

B. Two \,lg'gc\‘ym, ><—IthQrCeF+ 1IN

P

v



Question ID a2d5ec41

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: a2d5ec41

Two variables, € and y, are related such that for each increase of 1 in the value of &, the value of ¥ increases by a factor of 4.
When & = 0, y = 200. Which equation represents this relationship?
#

Ay=4()* W

B.y = 4(200)°

C.y =200(z)* K
X y = 200(4)°




Question ID e24f00be

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: e24f00be

The product of two positive integers is 462. If the first integer is 5 greater than twice the second integer, what is the smaller
’

of the two integers?

X:lzémo_
X = 234—5

Desmos — (33,14),(-28,-16.5)

/7 <



Question ID 5ec80061

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 5ec80061

F(t) = 8,000(0.65)"
The given function f models the number of coupons a company sent to their customers at the end of each year, where ¢
represents the number of years since the end of 1998, and 0 < t < 5. If y = f(¢) is graphed in the ty-plane, which of the
following is the best interpretation of the y-intercept of the graph in this context?

A.The m%um estimated number of coupons the company sent to their customers during the Ws was 1,428.
B. The m%um estimated number of coupons the company sent to their customers during the 5%3 was 8,000.
C. The estimated number of coupons the company sent to their customers at the end of 1998 was 1){8.

XThe estimated number of coupons the company sent to their customers at the end of 1998 was 8,000.




Question ID a6¢c47b9c

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: a6¢c47b9c

The function fis defined by f(z) = (—8)(2)” + 22. What is the y-intercept of the graph of y = f(z) in the xy-plane?

% (0,14)

B. (0,2) {T(O) - /\L‘_//

(

a

c. (0,22)
-

D. (0, —8)



Question ID 1145bfcc

Assessment

SAT

Test

Math

Domain

Skill

Advanced Math Nonlinear functions

Difficulty

Hard

y=2x2— 14z + 22

The given equation relates the variables « and y. For what value of & does the value of y reach its minimum?
—

Desmcs—a (7— 5~ 27

4




Question ID c7f7ccdd

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions Hard

Difficulty

ID: ¢c7f7ccdd

4

v
>

The rational function f is defined by an equation in the form f(w) = ﬁb, where a and b are constants. The partial graph of
y = f(z) is shown. If g(x) = f(z + 4), which equation could define function g?
a2

Ag(z) =3
B.g(e) = 257
X g(z) = 55
0. g(2) = “57

shift |eft 5. g .
-3#+b
. —5Q+b ©
Desmos — (a,b)
— (6, 4)
Wc(x) = 6

K+ 4

9 (x) = \C(X+4)

_ $)
x+4) +4
- b
X+ P

%



Question ID 2833ad7d

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 2833ad7d

A model estimates that at the end of each year from 2015 to 2020, the number of squirrels in a population was 150% more
than the number of squirrels in the population at the end of the previous year. The model estimates that at the end of 2016,
there were 180 squirrels in the population. Which of the following equations represents this model, where n is the estimated
number of squirrels in the population t years after the end of 2015 and ¢ < 5?

A.n=72(;f>ét o
X n = T72(2.5)° kl)ih'}er(‘,e{:\' (2°5) = 1%0

C.n= mwt U
D.m = 1}()(2.5)t \ \n\-erceP‘} = 39




Question ID 317d165b

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions

Difficulty

Hard

ID: 317d165b

The function f is defined by the given equation. If g(w) = f(a: + 2), which of the following equations defines the function g

?

A g(z) = 18(4)°
X g(z) = 144(4)°
C.g(z) = 18(8)°
D. g(z) = 81(16)”

f(z) =9(4)°

q (X

- q(4)

K+2

. 9(4)7(4?)
- 4 4(4”)

74

D —— =y



Question ID 2a093c45

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill Difficulty

Nonlinear functions Hard

ID: 2a093c45

f(z) = (x — 10)(z + 13)

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

A.—130

Desmos —s (-1.5

,-132.25)

V4




Question ID a4a86ebb

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: a4a86ebb

In the xy-plane, a parabola has vertex (9, —14) and intersects the x-axis at two points. If the equation of the parabola is

written in the formy = ax? + bz + ¢, where a, b, and c are constants, which of the following could be the value of

a+b+c? _b

2 'o}
A. —23 2—'5 = q ‘ b 4'QC, > O {Desm S
. b - 1za | 1%0)4a(s1a- 14)>0
X —12 @ b ‘;1%0 %+560—3
2 O
‘3 = 0% + (-g)x+C 560 >

- ox - 1aX+ C

-14 = ¥la — 1624 +c
-14 = -%1a + ¢
@ C=- %la-14

a+b+cC - Q—\-(—’l%c\)-\—(%’lc@

mOUD Yo% + 14 . Q
V4 64
&M’\‘KO Wi Q>0




Question ID b91b2899

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: b91b2899

f(e) = (1.84)%
The function f is defined by the given equation. The equation can be rewritten as f(w) = (1 + 1’(;;0)1., wherepis a
constant. Which of the following is closest to the value of p?

X 16 X
4 X
B. 21
1.4 = (14
(&
D. 96

v
Desmos I,L’YTLBP‘\’\ \fomm \ou Py

4



Question ID f5f840a0

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: £5f840a0 ><

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

£(2)?



Question ID 03d0309b

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 03d0309b

In the xy-plane, when the graph of the function f, where y = f(a:) is shifted up 6 units, the resulting graph is defined by the

flz) = (z - 1)(z +3)(z - 2)

function g. If the graph of y = g(x) crosses through the point (4, b), where b is a constant, what is the value of b?

j(x) - F(x)+6
3(X) = (X=1(x+3)(x-2) +6
q(4)= 43

b - 44
//




Question ID 1caa83ee

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 1caa83ee

For the function g, the value of g(z) decreases by 45% for every increase in the value of z by 1. If g(0) = 14, which

equation defines g?



Question ID 3ae42a32

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

The functions g and h are géfined by the given equations, where & > 0. Which of the following equations displays, as a
constant or coefficient, the minimum value of the function it defines, where x > 0?

| g(z) = 18(1.16)(1.4)"""
Il h(z) = 18(1.4)"**

A. lonly

B. Il only DesmOS . ‘T’M\N = W
C.land |l \l. \\JM\N - 69 0/\4%%

NSNS NN
X Neither | nor Il



Question ID ae4d719d

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: ae4d719d

The function f is defined by f(z) = a® + b, where @ and b are constants and a > 0. In the xy-plane, the graph of y = f(z)
has a y-intercept at (0, —25) and passes through the point (2, 23). What is the value of a + b?

@)
_25=0 +b
-25 . 1 + b

b 2 ""26

23 = q +(-26)

273 - 02— 26
2

Q = 49
a = 7,5

a4+ b = 3+(-26)

- 3-26
= 19
4



Question ID 6a8a7fbd

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

s %Xtb>0 TN

The function f is defined by f(:c) = ay/x + b, where a and b are constants. In the xy-plane, the graph of y = f(:z:) passes

through the point (—24, 0), and f(24) < 0. Which of the following must be true? or '\‘-‘:2_; -0
A f(0)=24 K Q= O l)
B. £(0) = —24 X 5 OF =24
o ]C(—Q.‘l) — O P4 'ITG\LLiN V/4
a - O<O
Xa, <b A= O\l 33\16?/
W

- 'F( 24) P a '\l 24;2& :l\/OTI N o= 33\1,03\' lwm:,ﬁ'\l\'\;:
RAADL =O
%ﬁ'ﬂ 6\@01\:\'\
dom A >0
flod4) = 0 b> O\// oy 70

aﬁ\ﬁ‘o‘\:\.\) “f;f‘; ,’J‘J__ :g




Question ID 81aa6aa9

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions

Difficulty

Hard

ID: 81aabaa9

When the quadratic function f is graphed in the xy-plane, where y = f(z), its vertex is (—3, 6). One of the x-intercepts of
this graph is (— %, 0). What is the other x-intercept of the graph?

A (-2,0)
X (-$0)
c. (3,0
0. (4,0)

-

(_

,

W0y Topic 4

y

(-3,6)

X,o)

13 + X
L\.

' Mid point

2

X I

NN




Question ID b017359f

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: b017359f

A submersible device is used for ocean research. The function g(x) = —%(w + 19)(z — 35) gives the depth below the
surface of the ocean, in meters, of the submersible device £ minutes after collecting a sample, where £ > 0. How many
minutes after collecting the sample did it take for the submersible device to reac

g'-o

K= - 35
%,//

ocean?




Question ID 73935d4f

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 73935d4f

A park ranger hung squirrel houses each in the shape of a right rectangular prism for fox squirrels. Each house has a height
of 11 inches. The length of each house's base is & inches, which is 1 inch more than the width of the house's base. Which
function V gives the volume of each house, in cubic inches, in terms of the length of the house's base?

XV(w):llw(w—l) H _ ’H

B.V(z) = 11lz(z + 1)

/
L =X Vs
L =W+
X = W+ 4
W= X-1 /

V = WLH
-(x-1)§3w
= (%-1)(

C.V(z) =z(x+11)(z —1)
D.V(z) =2(x+11)(xz + 1)

11 x}//



Question ID 3e4e3220

Assessment Test Domain Skill Difficulty
SAT Math Advanced Math Nonlinear functions Hard
ID: 3e4e3220 ><

T Y o

21 —8

23 8

25 | —8 v
4 >

The table shows three values of  and their corresponding values of ¥, where y = f() + 4 and f is a quadratic function.
What is the y-coordinate of the y-intercept of the graph of y = f(:c) in the xy-plane?



Question ID eb92492d

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions

Difficulty

Hard

ID: eb92492d

The area of a triangle is equal to x? square centimeters. The length of the base of the triangle is 2& + 22 centimeters, and

the height of the triangle is * — 10 centimeters. What is the value of £?

I o
W 0Y Topic 4

1 (2x+22)(%x-10) = X
2

Desmo S — N

2
(2% 4 22)(x -10) = 2K

2 -l—’ZX—'ZZO‘?Z{i

2




Question ID 16ff7151

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions

Difficulty

Hard

ID: 16ff7151

The function f is defined by the given equation. For what value of  does f(a:) reach its minimum?
‘__—_.——

f(z) = (z — 2)(z + 15)

o

Desmos —5 (-—6,5 7—?2,25)

//




Question ID a44eb7d8

Assessment Test Domain Skill Difficulty
SAT Math Advanced Math Nonlinear functions Hard
ID: a44eb7d8 | o>
| iaddare 95 210167 ued 2 qoriusios
P |
y \".3\ Gl ¥ K- |R‘\'€T‘C2,P" L‘V‘ﬂ‘ousﬁ
4 WO - infercept ygoust
Y,
2 Desmos  &5agaens
-3 -
6 -4 \—2 Il : > 14 [ (-3,0) 9(130)‘7('17_%)
LN 2
141 3 = OX +4X-6
\-Le/
\ Lof be - -6(4)
ANP4 = -24 Y
-10
4 > v
The graph of y = 2x2 4 bz + cis shown, where b and ¢ are constants. What is the value of bc?
R
‘__b__ I O = 2X +4x+C
\le\'"QX 2G, .
b C = 1(-9) waquemne
_.——_ - /\ 2
S e
- 4
ﬂamﬂéﬂmou‘_l?_ - 1+(-3) = -04
2 4
b = 4




Question ID 79eb41b9

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 79eb41b9

(12 40) (6,302.4)
The quadratic function g models the depth, imeters, below the surface of the water of a seal £ minutes after the seal
entered the water during a dive. The functigh estimates that the seal reached its maximum depth of‘302.4 meters 6 minutes
after it entered the water and then reached the surface of the water 12 minutes after it entered the water. Based on the
function, what was the estimated depth, to the nearest meter, of the seal 10 minutes after it entered the water?

Desmos  §5196 a0 54e

d = -%.4%x" + 100.8 %
= ¢ K=10
‘3 ’16‘8//

Ss’”'méasm<m Q jb) C %f\gy\q

Uas I Desmoslailer



Question ID f85886ff

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: f85886ff

(1.9, 51.34)

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 and 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? ( 3.6 “ O)

Ah=8+36 2
b S 5154 Desmos gz 16X + 53F.6X

C.h=—16(t — 1.8)° — 3.6 D
X h=—16(t — 1.8)> + 51.84 eSMOS Me)




Question ID d5b08036

Assessment Test Domain Skill Difficulty

SAT Math

Advanced Math

Nonlinear functions Hard

ID: d5b08036

y= 576 (2z+2)

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

X y = 331,776(+) mu X =0

oy = X=0+Y = 331,736

“v= Koy gz 331,316

0.y = 3k (5r) e+ 3 vot e
laYavahd

1 Y- 331,736



Question ID 95954b57

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 95954b57

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 -
intercept at (2, 0) and a y-intercept at (0, —323). What is the value of b?
— 1

X
Desmos — 1%+ (324)

b- -324
.



Question ID eec1aa3e

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: eec1aa3e

The function g is defined by g(z) = - — 14, where a < 0. What is the product of g(15a) and g(7a)?

||
a

%] = X »x (4 ’ijf«)_qq '-)_(-_ga_qq
[x | = -x2x() ] e

= -29(-21)

= 60
T



Question ID 1b30fd79

Assessment Test Domain Skill Difficulty
SAT Math Advanced Math Nonlinear functions Hard
o
z | g(z) s
=27 3
-91 0
21 9 v
4 > v
4 >
The table shows three values of & and their corresponding values of g(z), where g(z) = % and f is a linear function.
What is the y-intercept of the graph of y = f(z) in the xy-plane? -
. (0,36
X (0,30 (x)= Mx+C
B. (0,12) e
c. (0,4) X+ 3
> (0,-9) 3 = -23m+C
-23 + 3
O = -amic ®@
-9+ 3
Desmos — (M, ¢)
— (4, 36)
]~~~

7



Question ID 41ab1df4

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 41ab1df4

flz) = 272(2
The function f is defined by the given equation. If h( ) f(:v - 4 , which of the following equations defines function h?

o shift rlgm' ol

)(h z) = 17(2)° ~ X~
= 032 (2
S h(x) = 232(2)
h(z) = 272(16)° = 232 [ X
h(z) = 272(8)° %

"h( )//



Question ID 7b54c7af

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 7b54c7af ><

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?

I. f(x) = 33(0.4)""

Il. g(z) = 33(0.16)(0.4)" 2

A. lonly
B. Il only
C.landll

D. Neither I nor Il



Question ID f9¢32510

Assessment Test Domain Skill Difficulty

SAT Math

ID: f9¢32510

The function f(z) = %(x — 7)2 + 3 gives a metal ball's height above the ground f(z), in inches, £ seconds after jt started
moving on a track, where 0 < & < 10. Which of the following is the best interpretation of the vertex of the graph of

Advanced Math

Nonlinear functions Hard

y = f(x) in the xy-plane?

(#,2)
x The metal ball's minimum height was 3 inches above the ground. 7
B. The metal ball's minimum height was)ﬁpches above the ground.

C. The metal ball's height was 3 inches above the ground when it st}éd moving.

D. The metal ball's height was 7 inches above the ground when it stggfed moving.



Question ID 23923e5b

Assessment Test Domain Skill Difficulty
SAT Math Advanced Math Nonlinear functions Hard
ID: 23923e5b
| sy (0,19)
A quadratic function models the height, in feet, of an object above the ground in terms of the time, in seconds, after the

object is launched off an elevated surface. The model indicates the object has an initial height of 10 feet above the ground

and reaches its 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 being launched?

234 (3, 1,034)
;Zi Desmqs Ao bl N mMum AT
moximum sRoes

3 = QX2+ bx rc

10.2.% ¢ (0,10)

1034= 640 +3b +10 o« (3,1034)
1,024 - 640+ b
-b
2Q
b = -160 4
1,024 = 640 +3(-160)
Q= -16
b- -16(-16) - 256
g - 16% + 256% +10

Y - Gl?ro// «%X=10




Question ID 6ef1d0a?7

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 6ef1d0a7

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

f(z) = (z — 44)(z — 46)

A. 46

X 85 Desmos —» (45, —1)
4

C.44

D.—1



Question ID b9b42f28

Assessment Test Domain Skill Difficulty
SAT Math Advanced Math Nonlinear functions Hard

(20,0 (-4,9

Function f is a quadratic function where f(—20) = 0 and f(—4) = 0. The graph of y = f() in the xy-plane has a vertex
at (r, —64). What is the value of r?

Mid Poin* (-}O ‘\;_(" 4))

= ..’l’l//

(X+20)(X+4) = 3
Desmos ———Ja( ’12 -64)
mclmou \/erjrex 75 - 64

Cl‘( Desmos c\\,‘.m

\/G’.H‘e\r)< L“n’\l,sxaA ﬁé -12



Question ID 1ba110f2

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 1ba110f2 ><

6
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?

A.8

B.12
C.18
D. 72



Question ID aefae524

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: aefae524

The function P models the population, in thousands, of a certain city ¢ years after 2005. According to the model, the

P(t) = 290(1.04)(5)?

population is predicted to increase by n% every 18 months, What is the value of n?

A.0.38 +

.|.

B.1.04 £ 12 ey
o 296 (104), - 276 (1sg .
T 4

1.04 = (1+p\"



Question ID 49de5e98

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 49de5e98

f(z) = 42% — 50z + 126
The given equation defines the function f. For what value of z does f(z) reach its minimum?

Desmos —» (6.25, -30.29

//



Question ID 5e98384e

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 5e98384e

The function f is defined by f(z) = (¢ — 6)(z — 2)(z + 6). In the xy-plane, the graph of y = g(x) is the result of

S

translating the graph of y = f(z) up 4 units. What is the value of g(0)?

a(x) . {:(X)—‘—\'Ll-
- (X-6)(x-2)(x+6) + 4
9(0) - 76,




Question ID 3de3402c

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 3de3402c

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?

—

I f(z) = 18(1.25)" + 41
Il g(z) = 9(0.73)"

D‘?SW\OS — |, Y

A. lonly

Kl only Max = o0
C.land Il l “ \(MO\X = q

D. Neither I nor Il



Question ID ¢c56a9f57

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: ¢56a9f57

The first term of a sequence is 9. Each term after the first is 4 times the preceding term. If w represents the nith term of the

sequence, which equation gives w in terms of n?

A w=4(9")

B.w = 4(9"1) Q'\t N \% rzL‘_,
C.w = 9(4") Q, = G (4

Kw=9(4"") h-1

Op = N

_ C\(q_)n—1

Iy (1,0) = (n,w)



Question ID 24331e5e

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 24331e5e

f(t) = 55t — 2t2
The function f is defined by the given equation. The function g is defined by g(t) = f(t) + 3. Which expression represents
the maximum value of g(t)? -

A3+ (%) 2 X o) laﬂu, LLB"'é\?'an
X3+ 2(58) Desmos —b (’IS 15 : 3%’\#\25)

c 3_2(% 2 ) aVaVa e A .
0.3 (%)

X =D . -55 - 55

MoX D0 2?-5 s

o+ 52(32) -2 () 42

= 3%1.125
AN



Question ID 2f88a547

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 288a547 ><

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?

A. C = 40(1.19)°

B.C = 40(1.9)"
c.C = 40(19)*
D.C = 40(2.9)°



Question ID d93eac68

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions

Difficulty

Hard

ID: d93eac68

Function f is defined by f(2) = —a® + b, where a and b are constants. In the xy-plane, the graph of y = f(z) — 15 has a
y-intercept at (0, —%) . The product of @ and b is %. What is the value of a?

NN

b ¢
3* o +b _15

)
-V --a+b 15

’:I.

l

|
T 42 yF
N
o

N

2 -1+b-15

/Qg_

O 4w

~—r
N

N

N
w

(0))

|
RN
(o))



Question ID ebf50998

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions

e K = %1

Function fis defined by f(z) = (z + 6)(x + 5)(x + 1). Function g is defined by g(z) = f(x — 1). The graph of

y = g(&) in the xy-plane has x-intercepts at (a, 0), (b, 0), and (¢, 0), where a, b, and ¢ are distinct constants. What is the
valueof a + b+ ¢?

;:;5 j(><) = (X+5)(x +4)x

C.11 Xihi'erce[;']', ._57_4. ,O
D.15 Sum of Xi“hrce(:."' = -9
Y7

Hard




Question ID 7189ece4

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 7189ece4

For the exponential function f, the value of f(1) is k_where kis a constant. Which of the following equivalent forms of the
function f shows the value of k as the coefficient or the base?

A. f(z) = 50(2)*"* =

B. #(z) = 80(2)" N X=1—? kd 290
z—1 y = 460

X f(@) = 128(2)

b. f(z) = 205(2)"2 g = 123

g = 102.5




Question ID cad44c7ce

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: cad44c7ce

The function f is defined by the given equation. For which of the following values of k does f(k) = 3k?

f(z) = |59 — 22|

JAR) = 9F:
X% l<

B. 2 3 =
c. it

Desmos k= 1.3,

59 - 2.k

sq-ok -2k]| 59-0k- -3k

kK <13 k - Sse

S
3k - 2133
RoRoull+ | BXe




Question ID 5b955063

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 5955063 ><

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?



Question ID 99b8a5c8

Assessment Test Domain Skill Difficulty
SAT Math Advanced Math Nonlinear functions Hard
o1
f(z) =az?+4z+c Q>O

In the given quadratic function, @ and ¢ are constants. The graph of y = f(a:) in the xy-plane is a parabola that opens

upward and has a vertex at the point (h, k), where h and k are constants. If k < 0 and f(—9) = f(3), which of the
- N —

following must,he true?
lLe<O ’vx

haz1 X M\dfan\'—vhz -94 3
A lonly —_—
2
B. Il only

C.landll ___L_l'_ = -3

)( Neither I nor Il 2'q
.._Ll, =2 "GQ
2 = Q

3

L (-9 (39
-— qa+46)+c - Kk
Q(% +a4E)+c- K

—6+C=k

c -kt+6
a

Tesv |
gﬁd 1o C\/lfélvlﬁ‘w

-6<k<0 5 cl®
k<-6 > Cc(

oy

M

{



Question ID 98f7ab7a

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 98f7ab7a

Function f is defined by f(2) = —a® + b, where a and b are constants. In the xy-plane, the graph of y = f(z) — 12 has a
y-intercept at (O, —7—75) . The product of @ and b is %. What is the value of a?

gz -0 +b —12

|

YF 0|

O
= -q +l3-19_
z—-1+b"'/\2

b - 16
q.

ab - 320
:?.

Q (16

(5)- 22

d = 20
V4



Question ID 06fac60b

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: 06fac60b

f(z) = 5,470(0.64) 12
The function f gives the value, in dollars, of a certain piece of equipment after z months of use. If the value of the
equipment decreases each year by p% of its value the preceding year, what is the value of p?

A4 X K

B.5 D O( 0.6 ) . —

o (0-64) = . 5, 4%0(1 %Q)

D. 64 X X
0.64 = (4*'_1%0



Question ID da9efa2f

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: da9efa2f

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

f(z) = (z — 14)(z + 19)

A. —266
B.—19 DQSI’Y\OS — (—205 9 —-2?—2.'25>
V4



Question ID 033e2be3

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions

Difficulty

Hard

ID: 033e2be3

The functions f and g are defined by the given equations.

f(z) =3+ | -2z —2?|
g(w) = | 35| -w+5

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

X




Question ID b7f055bc

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: b7f055bc

The function h is defined by h () = a® + b, where a and b are positive constants. The graph of ¥y = h (z) in the y-plane
passes through the points (0, 10) and (—2, %). What is the value of ab?
a—

A.

TSN

%
Desmos\'\,’mo'q =6 + 9
X 54

D. 60 Qb . 6<q)

z54.//



Question ID d02e610e

Assessment

SAT

Test

Math

Domain

Advanced Math

Skill

Nonlinear functions

Difficulty

Hard

N

ID: d02e610e

The function f is defined by f(z) = a(2.2% + 2.2”), where a and b are integer conMs and 0 < a < b. The functions g

X=0 —»

s é‘M

and h are equivalent to functigg_f, where k and m are constants. Which of the following
of the y-intercept of the graph of ¥ = f(z) in the xy-plane as a constant or coefficient?
- x
. 9(z) = a(2.2° + k)
Il h(z) = a(2.2)" +m

uations displays the y-coordinate

M1 K =0

Lk .o.oP I
b
M= 9.0 G

A.lonly
B. Il only
C.land Il
XNeither I nor
aV
7/01 o\\

57 X 6%}131'5 LLU%@;\S@JI (louno

[Solimux =0 ush 4= G (1+2.27) e
| NNAANNN VN

\
Tow NS s ims TSy ua y



Question ID aea3b524

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

Yoog Topic 4

Square P has a side length of @ inches. Square Q has a perlmeter that is 176 inches greater than the perimeter of square P P.
The function f gives the area of square Q, in square inches. Which of the | following defines f?

Xf (cc-|—44) .

B. f(z) = (z + 176)? Pe” P = 4X
( 2
(

C. f(z) = (176 + 44) .
D. f(z) = (176 + 176)* Penct = 4X + 17’6
S ':\Y = 4X+136

L‘.
* X+ 44

Rreag - (x+424)°
4




Question ID a9e93fa1l

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

Shift left
Mt X Ww x+5

f(z) =/Az? + 64z + 262
The function g is defined by g(x) = f(z £ 5). For what value of « does g(z) reach its minimum?

x—13
B. —8 DQSW\OS — (_’|3 96>

C.—5

D. -3



Question ID af1aea31

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: af1aea31

T =
Which of the following functions has(have) a minimum value at —§?\’\ é)i 'K’éoﬁ g'v, "\ 003’\
. f(z) = —6(3)* — 3 - ’
I g(z) = —3(6)° Ui '“\\'\160\!03 ><
A.lonly DQSNOS \0 LfM”\] = 70
B. Il only
C.land I H \]}Mll\] = =0

KNeither I nor Il



Question ID 0bb72¢c19

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: Obb72¢19

The area of a rectangular banner is 2,661 square inches. The banner's length Z, in inches, is 24 inches longer than its width,
in inches. Which equation represents this situation?

0 =2% — 24z — 2,661

B.0 = z2 — 24z + 2,661

C.0 = 22 + 24z — 2,661

D.0 = z% + 24z + 2,661 I——- = \N'\'QL\'
X = W+ 24

W = X -24

\—PX(X‘_Q.L\') =z Q766,\

X*-24x-2,661-0



Question ID c9e4bac1

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: c9e4dbac1

A quadratic function models a projectile's height, in meters, above the ground in tergis of the time, in seconds, after it was

(0,%)

launched. The model estimates that the projectile was launched from an initial height of 7 meters above the ground and
reached a maximum height of 51.1 meters above the ground 3 seconds after the launch. How many seconds after the
launch does the model estimate that tHz)rojectile will return to a height of 7 meters?

A3 (3 .51
e 3 51.1)

C.7 DGSMOS Gl\?v[am;\/ 1}/07\1\6% Mox

> ;[zax7‘+b><+c

C=7 ¢ (0,3
51.1= 4G +3b+3 & (3,519

b,
29

b =-6a
514 = A0 +3(-6a)+ 3

- 29.4
2
d = -449x +294%X+3F

A - —4oqx+zm4x+7{ +Y-3
O = -4a% +29.4%

Desmos ><=076
/AV/




Question ID c3e3b12e

Assessment Test Domain Skill Difficulty

SAT Math Advanced Math Nonlinear functions Hard

ID: c3e3b12e

The function f is defined by f(z) = az? + bz + c, where a, b, fy = f(z) in the xy-plane

passes through the points (7,0) and (—3, 0). If a is an integer greater than 1, WhICh of the following could be the value of
a+ b?

X6 Midpoint-» \ertex o F + (-2

B. -3

C.4
D.5



