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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

Q‘\C\\ ((\1\50“(\\ Nfes W(f(lt\\ a list ot S’rw){’.r\};s
oM ost Yhem how they will pay,

Score 2: The student gave a complete and correct response.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

The college Should Hake a random

Sample Surveq OF students walking oN+o

CampUS.

Score 2: The student gave a complete and correct response.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can

gather an appropriate sample that minimizes bias.
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Score 1: The student did not survey an appropriate sample.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.
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Score 1: The student did not describe a random selection process.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

-—rox‘\ce, Q SWV Qj

Score 0: The student did not show enough correct work to receive any credit.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

ey can Aest 11 OvA
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Score 0: The student did not show enough correct work to receive any credit.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

3>('t7 - §<7’MZ>< "(‘
O =% =54

pAx-00x)

“=b

Score 2: The student gave a complete and correct response.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.
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Score 2: The student gave a complete and correct response.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.
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- 3x -1 - sz
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”—] =4

Score 1: The student did not reject —1.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.
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Score 1: The student incorrectly found the square root of 4.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

,(-f—‘Ki: )(7'-—2)(7‘/
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Score 1: The student made an error finding x, but then rejected correctly.
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Question 26

T
26 Determine the solution of(y/3x + 7 %@ — ’lzﬁgebraically.

X+ U=V - V)

o Gl I QR
SR D
-3¢ ="
Ve % =

(% - 3) (1)

Score 0: The student made a computational error and did not reject correctly.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

@%H’) JI“lj::é’zﬂ )
x4+ = X*

X+ = )(1
- 5 —3%
8=x%-3y
8 %

Xt-2y—g 4 2

Score 0: The student did not do enough correct work to receive any credit.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37¢%9532¢ Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

TNe PoPulliion v \‘(\C‘(ﬁagif\oj
OvRY Fvne LA \))BU O)YO\’QY\ AN
EQUATL O, G AN X VAW ES
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Score 2: The student gave a complete and correct response.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 3799532t Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

053\ ol fs  gresker T \oso
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2

Score 2: The student gave a complete and correct response.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37¢%9532¢ Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

In LI/W% - Hw V%LH% %leclﬁg ﬂ/‘/ Merense.

Score 1: The student gave an incomplete explanation.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37¢%9532¢ Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

X y 2 LOSC becons< i ¥ S g’f’_fj'h 1:}
V\\\/{‘k\?\ 1 A

Score 0: The student did not give enough of an explanation to receive any credit.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37¢%9532¢ Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

e popuicion of yne Backricy

wil\ cucrease becaus-e of
e exponent,

Score 0: The student stated decrease and wrote an incomplete explanation.
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Question 28

28 The polynomial function g(x) = 3+ ax?2 — 5x + 6 has a factor of (x — 3). Determine the
value of a.

O =727 Ao - 18 +(
O 'a\% ¥ Qe

o= -7

Score 2: The student gave a complete and correct response.
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Question 28

28 The polynomial function g(x) = 1® + ax?> — 5x + 6 has a factor of (x — 3). Determine the
value of a.

(@)= (BY +ald) - s o
B= -7 + 9o 4 \S +Co
0 = Yo~ (o

4 (e (o

@= 9o
9

9
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= =S

Score 1: The student used —3 for x.
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Question 28

28 The polynomial function g(x) = 1® + ax?> — 5x + 6 has a factor of (x — 3). Determine the
value of a.

Score 1: The student found the correct answer with no correct work.
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Question 28

28 The polynomial function g(x) = 1® + ax?> — 5x + 6 has a factor of (x — 3). Determine the
value of a.

\g = 334 0\3?'-5(3)'?6 3= 334-0\39'- 5('3)'!'5

3= a7+09-15+6 37 aT+09- 1548
o
L3 3z 7 +%9 =7
—3H=o0F-IS+6
* g
~9z=on9 g

Score 0: The student did not show enough correct work to receive any credit.
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Question 28

28 The polynomial function g(x) = 1® + ax?> — 5x + 6 has a factor of (x — 3). Determine the

value of a.
k-3 rma) ¥ty

»z 3% =37 ¥Y

AU = (R-3F + alx-3)? - B B) 1l

Score 0: The student did not show any appropriate work.
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Question 29

29 Write a recursive formula for the sequence 189, 63, 21, 7, ... .

hoz A0 A =181

Score 2: The student gave a complete and correct response.
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Question 29

{Ea (3
5 T T
29 Write a recursive formula for the sequence 189, 63, 21, 7, ..
—_—— vV
v- 4 L L
5 3 ™

Score 1: The student wrote an explicit formula.
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Question 29

29 Write a recursive formula for the sequence 189, 63, 21, 7, ... .

Score 1: The student did not state a,.
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Question 29

29 Write a recursive formula for the sequence 18% o

Score 0: The student did not show enough correct work to receive any credit.
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Question 29

¥y x3
v3 ¥ X2

-1
A = Q\CDD\(\

O =126 (D"

29 Write a recursive formula for the sequence 186,%3, 21,7, ...

Score 0: The student wrote an incorrect explicit formula.
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Question 30

30 Solve algebraically for x to the nearest thousandth:

280.49x =15

RSN
ée.bq =\S

>3
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Score 2: The student gave a complete and correct response.
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Question 30

30 Solve algebraically for x to the nearest thousandth:

‘ 280.49x :, 15

2 2

oY .
=75

Score 2: The student gave a complete and correct response.
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Question 30

30 Solve algebraically for x to the ne

¢ ‘s » housandth: ’
————

Score 1: The student made a transcription error.
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Question 30

30 Solve algebraically for x to the nearest thousandth:
280.49x =15

21e(19)= DA%

5 U LIOOH0Z = A%
—u9 H9

11.09 22> X

U= noss)

Score 1: The student multiplied by 2 instead of dividing by 2.
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Question 30

30 Solve algebraically for x to the nearest thousandth:

Score 0: The student did not show enough correct work to receive any credit.
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Question 30

30 Solve algebraically for x to the nearest thousandth:

" Cze&@\:‘\(l/%

)(1”4,113

Score 0: The student did not show enough correct work to receive any credit.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 12 — 18x — 9
2

3 —«x

e (J»XH) -9 [ ¥ ’H)
) -9
y (3 )
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— 07
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X

Score 2: The student gave a complete and correct response.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 12 — 18x — 9
2

3 —«x

X (2xx\) -9 AN
KR

[ x*-4)xd)

T X (G
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=X 3R
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- =X

Score 1: The student made a factoring error.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 2 — 18 — 9 Z)(’b-lf)(z'- \%X“C\ |

XD

Score 1: The student did not leave the answer in simplest form.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 12 — 18x — 9
2

3 —«x

Xz(,b("“ \\> I -4 {1x V)

(<t Q) (Lvx\) (1e1-\)

3 X-2)(Lxat)
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e

Score 1: The student only factored the numerator correctly.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 12 — 18x — 9
2

3 —«x

CP0-q6x)
3x-x"

(x>4)

e —

=AY

[¥43) (3)
X FBX

Score 0: The student did not show enough correct work to receive any credit.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

st + xéyl&" —R

3 — x2

WA\ = a( )

Y(5-7%)

Score 0: The student made multiple errors.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
40
>
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0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain.

Np bl o high <hools sample galls withi

it , ,
rre ”Wg%n of Clford =794 7o

Score 2: The student gave a complete and correct response.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.
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Mean = 0.852
SD =0.029
gt
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0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain.

206%9).= . 05¢ 0.45+05% = U
( ) 0.%5 2=.05% ° 774
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Score 2: The student gave a complete and correct response.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
40
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c
Q
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0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain. U
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
40
>
(8]
c
Q
=
<3
o
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20
0 R I N T N N N N N N A N N N A

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain.

T+ fals withn e 090  copfidente indecvel  of
dhe sowlahons So dhe Gy dw‘y\ tompany has no
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Score 1: The student gave an incomplete explanation.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
40
>
(8]
c
Q
=
<3
o
s
20
0 R I N T N N N N N N A N N N A

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps_ on their smartphones in Jh;pag; 3, m(mjths Based on the simulation would the

*mcorrect? Explain.

“Tha only easdn 0 PTHENE Hnts assomption
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Propov o NOWN 15 B, and Mot 337,

Score 0: The student did not show enough relevant course-level work to receive any credit.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
40
>
(8]
c
Q
=
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o
s
20
0 R I N T N N N N N N A N N N A

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain.
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Score 0: The student did not show enough relevant course-level work to receive any credit.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the

Sketch y = p(x) on the set of axes below.

Score 4: The student gave a complete and correct response.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), With a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x

Plx)s (x?)( f)t

<~ Y- 5;<+6 ’47
3

D M NN Lx 36

e

Sketch y = p(x) on the set of axes below.

Score 4: The student gave a complete and correct response.
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Question 33

function are 2, 3, and —6. Write an equation for p(x).

(x=2)0=5) (-6
X* %X 2x+(

-\ X 5x+u7
(KU)(g IR X Y bh0x - 36

—-'—'”-d-.-‘ T e I R Ao TS L o

v(x) = x°-nx* "9({:}" 30 Y

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the

Score 3: The student incorrectly wrote one of the factors asx — 6.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

0D (D) (716

Sketch y = p(x) on the set of axes below.

Score 3: The student wrote an expression, not an equation for p(x). The student drew an acceptable
sketch through the zeros with appropriate end behavior.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

(x- 2 x-S #o) =P
CX?‘ 2246 )(xe 460 = V0D
CRST N CTARAE Y

AT N Qouibxd3be Bl

\:‘(34' xZ 24x42b POx)
Sketch y = p(x) on the set of axes below.

Score 2: The student only received credit for the equation.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

y-2oa 0 oA 6
(1) (-9)(+4¢)
O{L~3x*2x"5)(”6)
(s ) (it 6)
X7 16x’o Syt - 3ux 16x 136

Sketch y = p(x) on the set of axes below.

R
-t
Y

x

w4

Score 2: The student did not write an equation for p(x) and made one graphing error.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

(P =X 57 —fas i aman o]

(%7516} (W 012w30

XY (38 (r ) (1)

Sketch y = p(x) on the set of axes below.

-
>

Score 1: The student received one credit for the sketch.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

P[};}:

Sketch y = p(x) on the set of axes below.

< IX"{’ {{'\; > X
N\

Score 1: The student received one credit for the sketch.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

P0<) =262\

Sketch y = p(x) on the set of axes below.

Score 0: The student did not show enough relevant course-level work to receive any credit.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category

Supporter Patron
Method of |[Phone calls 672

400
Donation Online rg"ﬁzoo D 2016

To theghearest thous@ find the probability that a randomly selected donor was categorized as

a supporter, given that the donation was made online.

g‘g % Q
ssopportel p (l0) 2 B8 = 7y T 373 probukti Y
o s en\the

Do these data indicate that being a supporter is independent of donating online? Justify your
answer.

A5 o~ .3m3

(9)=1e02
P ) (286 7.3 %,
3 eS| becsde Lo wo\aeﬁc?'\?é& of
fs equal ¥

, Sup poftel
ehg @ VPP & Svppeier OF Hoge Aonalthg onfire.,

proocidRly ©F bﬁi"}

Score 4: The student gave a complete and correct response.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category

Supporter Patron

72
Method of [P s 400 672 10 \
Donatio Online (1200 ) 2016 } 32\
TN e >
[bT0 76885 | 4289
To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

1200 _ 1y 3773
32\

Do these data indicate that being a supporter is independent of donating online? Justify your

 onS): 0 - )

\200 2 32, [ 60D
1288 T 4a8¢ ° Ursd

017985472 . 27985 07
v

(@)

Score 4: The student gave a complete and correct response.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category
Supporter | Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

(00

—_—

WO'OL\«S

Do these data indicate that being a supporter is independent of donating online? Justify your

answer. ?(ﬂ-k B) ‘:P (-Pc)
(200 _-(6o0. ... . .
\bq—\ﬁ . k%Y

5 (aEh s T REY

7% b [} ¢ gdffm‘iv $ *»f\ézmé@?
/¥ dfﬁﬂﬁm M\W

Score 3: The student did not round the conditional probability.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category ,r
Supporter Patron
Method of |Phone calls 400 672 1072
Donation | Online 1200 2016 | 51 (
1600 | 2088 | 4282

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that th@aiio\n was made online. m———

@@ ’/;/O):}QO@/BQM — 2%7
377

Do these data indicate that being a supporter is independent of donating online? Justify your

o (é Wﬂ) — 1200 _ 75

28 ~ 48
b 1600 /”E

,W@ = gty aeh kY

Score 3: The student did not indicate a positive response to indicate independence.
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Question 34

method of donation.

34 A public radio station held a fund-raiser. The table below summarizes the donor category and

Donor Category
Supporter | Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

answer.

188 1788

200

4789
71089 = . 71989

() 0)=RB00Y

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

?(3\0) = -]—’éfé-’

Do these data indicate that being a supporter is independent of donating online? Justify your

UNROIND g

(600 - 3216 =

Score 2: The student received no credit for the conditional probability.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category
Supporter | Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

|20
f"’/'c:— — ‘373 \: “373

22}

373

Do these data indicate that being a supporter is independent of donating online? Justify your
answer.

'ﬂow’ of ‘ﬂ\oﬂ*[ v

% hots Ne o<y
Doty oplie

b, 7=

Score 2: The student received no credit for determining independence.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category
Supporter Patron wm{
A
Method of |Phone calls 40D 672 102
Donation | Online | (2 2016 N0

ol | WY | 25 a2

To the nearest thousandth, find the probability that a randomly selected donor was categorized as

_//W
a supporter, © that the donation was made online.
URPOTEEr. Qe that the 12.00

- o0
P(s)0) 6 =4I

Do these data indicate that being a supporter is independent of donating online? Justify your
o W e /\/\__,
answer.

D (S+0) = PSR @ >
1 R e (et
WO 4188 sk

ASY o 2A0501HES

Score 2: The student made an error in the numerator of the conditional probability and an error
calculating independence.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category
Supporter Patron
Method of |Phone calls 400_) 672
Donation |  Online 1200 2016 | 32V

00 Zedl uruy

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online. 31O

| .00
32106

(37317, )

Do these data indicate that being a supporter is independent of donating online? Justify your
answer.

PRYP(BY= Plo)+P(B) ~P(AULR)

s e S——

(. s83)(13772) = 23008

NO thay are  nob dependand DECONSE
thae p \bu&j of PO -P(b4 PLRMHE)-PlauB)

Score 1: The student received one credit for the exact conditional probability, but showed no
further correct work.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category
Supporter Patron
Method of |Phonecalls| 400 672 1072
Donation Online 1200 2016 3216

160 26%y 4“2%s
To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

w. 2\“769¥

002

Do these data indicate that being a supporter is independent of donating online? Justify your

o7 a5y s
o "

1 Goe

\NDEPENPENT V95 becoin dusfer e
OGS

Score 1: The student found the conditional probability of the reversed conditions but showed no
further correct work.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category
Supporter | Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

Pe .. ,
Tess

Do these data indicate that being a supporter is independent of donating online? Justify your
answer.

TERENAeN betonsse
NS ™MD Leawmg
Yo SRR

Score 0: The student did not find a conditional probability and did not show enough relevant
course-level work to receive any credit.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(-2 +[ 2479 -0
XQ-H%*'LHHLE—!AXJ,[A -0
gxi:gox +20 :Q_Q
> 5
K" - SRR

m{‘: ){:'Qx+7

3h T
@0:q Ty

y-:'-/ -
X =Q. x:q' Y |

G )]

Score 4: The student gave a complete and correct response.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(-2Y(v-2) « (t)%\(g%) =10
Y -ty e g s %l—fagﬁrqz E

[ N o ——— oo o oAk ———
— e e s,
e e

%7 dy \5?’-(09 ~1=Q
2
PR (e - o) -1 =0

ORGSR Yo =410

5\‘2 -20X = C)

5x (x -4Y= Q
- A\4=0
o0 {x’,i—"*
6 S,
X=0 v=4

Y= -2(0) 1 Y= -2 (4T
=1 W= |

Score 4: The student gave a complete and correct response.
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Question 35

35 Algebraically solve the system:

(x =22+ (y —3>=20
y=-—2x+7

(52 H- AX T2 =30 060 Heaye n

2
)(;LHX*“—I + Hy =Ybx+16 =930

2
OX = A0 20 =20
-0 -0

S5x-30% =0
Sx{x—1) }X =4

b=

Score 3: The student found only one solution.

Algebra II - June *23 [69]



Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

2
(X-2) + (axam - =20
FZXH—I)(*Z&GL{)
2
K50y H s e iox 1 =20

2
5X -ZOX "1"'20 ::26
—ZQ *2 O

SX* 20X = (O

(0-2)* 4 (3%~ 20

-2
H Vz"(p\/-i-q =20
2
Vv 2R
\[2'-»(.0\.’""{:0
Y=y
YOO 90-1)

TR

Score 3: The student received credit for both x-values.
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Question 35

35 Algebraically solve the system:

Yoy kY by

(x — 22+ (y — 3)2=20

=2 +7
o= -2

¥ %l '3.3!
- {r"\

™M+ yoléx‘\'c\ = 40
oS

Gy 7 RO

@x ¥/\~7)>9\ =39
By
(Rwth) =2

PN
;;;4_ “\m X
p1 [0k il ()
\

A0~ 20
G 0K \%\0@’_&0‘

Score 2: The student wrote a correct quadratic in standard form.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(4= - (D)

b~3:im

Score 2: The student solved correctly but used a method other than algebraic.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(x-2)(x-2) F(-Bxt73)-pu 7-3)2 30

( x Z-vt et (94 T | G144
Fbx-2149 -2

M% 2= 28 Bl
X ~dx f‘f’/f(tm ] éx-é/o]

L *90%- %= =0

)caﬁx%
4 K C

Score 1: The student made one computational error when attempting to put the equation in
standard form, but showed no further correct work.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(X-2)(x-2) (N-23(y-3) = @o
(X_Z\a*‘(‘ax’rﬂ—s\a:;?

4]

Xz""\ FoUX v wa-G6 Ao

~(,|x2 *’X’l - 20
1 =&

R 1
. 2
ﬁ

X“= Loy

y .
A= D0

Score 0: The student did not show enough correct course-level work to receive any credit.

Algebra II - June *23 [74]



Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

LX*BBQ %QPQXV} "55:) — 20
X =Y ¥xry-6=20

EE -—V%zjg
—n (3,79

N= - 2B) Y+
\ - Y
N\ —'O\

Score 0: The student did not show enough course-level work to receive any credit.
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Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

X
Wiy=500 (A7)
03X

)00

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

xz (O
-

W \D \3!20\‘{% L el o
fominge andk po\rN TR
will e QC}\AP\JL.

Score 4: The student gave a complete and correct response.

Algebra II - June *23 [76]



Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population

is growing at a c@s rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

)z 500 (1-.63)
.03 &X)
C(x) = 200 e >

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

W LAL\{ hore- e erack” SO Ao -
o Klamnyds o falimiedSy e

will e, 1 \§ VEXD

Score 4: The student gave a complete and correct response.
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Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate ¢f,3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

PO = DOU-0D" Y
0= 200 1+02)

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

T0 g @l e
oo —riee ard-flaningd
COPAIGEON will e

QUL

Score 3: The student created an incorrect equation for F(x).
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Question 36

=
Y=q(b)

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

A=PeT+
Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

X
P)( = 500(<77)

00X

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

x |y | \

3109 0067.97 {/
ST (1S ears
7 9\6{7,‘?1‘9\‘50'??

;3; %9 994 16 698 /
! %gaﬂ ;lqj““lfé

-

Score 3: The student did not interpret the meaning of 18 years.
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Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 _flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

¥

P(x)=5ooe 0

T (X)) =200

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

Ine. Solution o Hae equosion 1S 18 .2, Lonicn

MecNS thod- o 1@, 3 UEOSS , Hhe popluchions

Pepulation vl Continue dex:r-eos‘wg and e S;:\C_L,}\\“\%Q

POPUICHON LLIL Continue, thc.recxs'n-%

Score 2: The student wrote an incorrect equation for P(x) and rounded the solution to P(x) = F(x)
incorrectly.
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Question 36

~=
36 On a certain tropical island Mﬂle;g&re currentl ’500 pdlm tree an(gr\ { 00 ﬂammg?s) Suppose the
alm tree population is EcTeasipe®at an annual Tate of 3% Per year and-the- flatitingo population

p: pop dgcreasing SLALpery go pop

is #rowing at a continuous rate of 2% per year. '

— oL

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this

island, respectively, x years from now.

—
T — M“'\“

@K{‘h Goo (AN

L)~ 20010227

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

P = D)

500(aH” = zoo(1-02)"
Zoo
40é

7.5 (.97) = (1-02)”
. gteg -2
7{.103&1“-"‘7’5) £ DSMT_,;?_

[ 5,1, i@j_

IOJ o

Score 1: The student received one credit for correctly writing P(x).

Algebra II - June *23 [81]



Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

£ Wl 7ces
#:’rp(/%(/) /4/:0‘500(/_,0)}';%5_

%Zm /'/%di

mej /4:’ 500("_60:‘))5%-27D

¢ State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

e x- coordinate 01@ e solvfren o
€qvmf’/0m p()()T /:ij P /1’7£ & e z%eam/ﬂ;'

. . . . . 7 L\&]-{’
& *’éék v [uvL 4 %6\16 corttt X+ iy —~+
L - / asect
i + Wi “F('u\ ol (\.’;L W[/LQ,/Q, —r/l L?y it /

Hau \L[wa/ e Al vt

Score 0: The student did not show enough correct work to receive any credit.
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—
5000—

4000—

Volume (mL)
w
o
o
T

B
R il N = 3
2000—
1000—
0— | | | | |
0 1 2 3 4 5

Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

b%q, \ B= X ? 3 () = Lonin ()1C

Question 37 is continued on the next page.

Score 6: The student gave a complete and correct response.

Algebra II - June *23




Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).
AL00
Pe—% '_gﬁ' ” | ‘:%-;b
A2 2000

How many times during the 5-second interval will N(¢) = E(t)?

2
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—
5000—
< 1. &5
Peried® T
4000—
=
— L/;__'_',
2 J 5=
£ 3000— ‘r {é,Zﬂv’
3 (T 27
> \\ N(t) b~ ""'5':'
2000—
1000—
0 | | | | |
0 1 2 3 4 5

Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

+) = 4posin (%ﬁ%) #24%00

Question 37 is continued on the next page.

Score 6: The student gave a complete and correct response.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).
=

<
X= %
=

How many times during the 5-second interval will N(¢) = E(t)?

it

Algebra II - June *23 [86]



Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—

5000—
4000—

3000—

Volume (mL)

N(t)
2000—

1000—

0 | | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

N*)=Uo0sin(Frt)+ QU0

Question 37 is continued on the next page.

Score 5: The student incorrectly found the value for B.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

Y
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—
5000—
4000—

3000—

Volume (mL)

\

M o

2000—
1264
oo
4o?

1000—

N(t)

0 | | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

Bo=TH 22400 = 100 sinE 400
BT (=100
=%

Question 37 is continued on the next page.

Score 5: The student did not find all the intersections within the 5 second interval.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

p%g_:é_:aés‘\-é P:Q 3CC

How many times during the 5-second interval will N(¢) = E(t)?

EN
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—
5000—

4000—

Volume (mL)
w
o
o
o

(14 N
370 (®)
2000—
1000—
0 | | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

) oo (=Yoo, o
2 e-)ope= 179 NCH=920(5 ) MR A

Qey i 20T NC1)=H905iAC3Ex) +C

7 "ﬁr" ,52 $2%

mid mﬁ’"Z”’m

Question 37 is continued on the next page.

Score 5: The student made a notation error.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

H
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—

3
P\L@\ 5000—
ST

@\OIL 4000—

3000—

A

2000— T

Volume (mL)

o N(t)

1000—

0— | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

N L‘y\:h\d}zgfm (T \ +7.M00

Question 37 is continued on the next page.

Score 4: The student did not find the correct value for B and did not graph the correct period.

Algebra II - June *23




Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

)
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—

Volume (mL)

1000—

0 | | | |
0 1 2 3 4 5

Question 37 is continued on the next page.

Score 4: The student did not write an equation and did not graph the correct period for E(t).
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

a
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—
5000—
4000—

3000—

Volume (mL)

N(t)
2000—

1000—

0 | | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

0P o sldthezice
N

B(e

Question 37 is continued on the next page.

Score 3: The student did not find the correct value for B, and made two graphing errors.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—

Volume (mL)

N(t)

1000—

0— | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

) 5y
Y L*) -~ posi,. L_”;;% FLU0S

Question 37 is continued on the next page.

Score 3: The student did not graph the correct amplitude or period and made a notation error.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

L}
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—

o= ubo
—_ _ 5
E b=z
£
2 C © 2100
> N(t) »
p=5
1000— 5= -——Z;S
17
o
0 | | | | |
0 1 2 3 4 5
Seconds
Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

N =u00 sin (G D™ ZZOOX

Question 37 is continued on the next page.

Score 3: The student did not find the correct values of B and C for N(t) and did not graph the
correct midline for E(t).
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

§ fowions)
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—
5000—
4000—

3000—

Volume (mL)

N(t)
2000—

1000—

0 | | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

#2420
B=% NE) = 4oo s (FE)+ zzco
C=

Question 37 is continued on the next page.

Score 2: The student earned one point for the N(¢) equation and one point for the number of
intersections.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

Z

—_>
N\

How many times during the 5-second interval will N(¢) = E(t)?

Y Fines
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—

5000—

4000—

Volume (mL)
w
o
o
T

uw N(t)
NG
1000—
0— | | | | |

0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

N&) g,Obos:né‘TQ ¥ 98°°

Question 37 is continued on the next page.

Score 1: The student found the correct number of intersections based on their graph.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

Two (2)
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
6000—

+

4000—

Volume (mL)

=
0
o

0— | | | |
0 1 2 3 4
Seconds

U"_

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

-

Si ~
V) = 2ue0 &as (2N 4) + Hoo

5
v ?
=7

Question 37 is continued on the next page.

Score 1: The student found the correct number of intersections based on their graph.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

7
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

ce%ﬂﬁé' MecosEY) = N (0

Question 37 is continued on the next page.

Score 0: The student did not show enough correct work to receive any credit.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

e Bere [l = =) Lo
\OWGeCs = Q- S e < (v

X enw N
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