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Algebra II – June ’18 [2]

Question 25

25 A survey about television-viewing preferences was given to randomly selected freshmen and
seniors at Fairport High School. The results are shown in the table below.

Favorite Type of Program

A student response is selected at random from the results. State the exact probability the student
response is from a freshman, given the student prefers to watch reality shows on television.

Sports Reality Show Comedy Series

Senior 83 110 67

Freshman 119 103 54

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

25 A survey about television-viewing preferences was given to randomly selected freshmen and
seniors at Fairport High School. The results are shown in the table below.

Favorite Type of Program

A student response is selected at random from the results. State the exact probability the student
response is from a freshman, given the student prefers to watch reality shows on television.

Sports Reality Show Comedy Series

Senior 83 110 67

Freshman 119 103 54

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

25 A survey about television-viewing preferences was given to randomly selected freshmen and
seniors at Fairport High School. The results are shown in the table below.

Favorite Type of Program

A student response is selected at random from the results. State the exact probability the student
response is from a freshman, given the student prefers to watch reality shows on television.

Sports Reality Show Comedy Series

Senior 83 110 67

Freshman 119 103 54

Score 1: The student used the total number of students instead of the number of students who
prefer to watch reality shows.
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Question 25

25 A survey about television-viewing preferences was given to randomly selected freshmen and
seniors at Fairport High School. The results are shown in the table below.

Favorite Type of Program

A student response is selected at random from the results. State the exact probability the student
response is from a freshman, given the student prefers to watch reality shows on television.

Sports Reality Show Comedy Series

Senior 83 110 67

Freshman 119 103 54

Score 1: The student gave a non-exact probability.
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Question 25

25 A survey about television-viewing preferences was given to randomly selected freshmen and
seniors at Fairport High School. The results are shown in the table below.

Favorite Type of Program

A student response is selected at random from the results. State the exact probability the student
response is from a freshman, given the student prefers to watch reality shows on television.

Sports Reality Show Comedy Series

Senior 83 110 67

Freshman 119 103 54

Score 0: The student calculated the incorrect conditional probability and stated a non-exact 
probability.
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Question 26

26 On the grid below, graph the function f(x) � x3
� 6x2

� 9x � 6 on the domain �1 ≤ x ≤ 4.

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

26 On the grid below, graph the function f(x) � x3
� 6x2

� 9x � 6 on the domain �1 ≤ x ≤ 4.

Score 1: The student did not draw a smooth curve on the interval 1 ≤ x ≤ 4.
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Question 26

26 On the grid below, graph the function f(x) � x3
� 6x2

� 9x � 6 on the domain �1 ≤ x ≤ 4.

Score 0: The student plotted the y-intercept incorrectly and made a domain error, as indicated
by the arrows.



Algebra II – June ’18 [10]

Question 26

26 On the grid below, graph the function f(x) � x3
� 6x2

� 9x � 6 on the domain �1 ≤ x ≤ 4.

Score 0: The student made multiple errors.
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Question 27

27 Solve the equation 2x2
� 5x � 8 � 0. Express the answer in a � bi form.

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

27 Solve the equation 2x2
� 5x � 8 � 0. Express the answer in a � bi form.

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

27 Solve the equation 2x2
� 5x � 8 � 0. Express the answer in a � bi form.

Score 1: The student did not express the answer in a � bi form.
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Question 27

27 Solve the equation 2x2
� 5x � 8 � 0. Express the answer in a � bi form.

Score 1: The student used an incorrect denominator.
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Question 27

27 Solve the equation 2x2
� 5x � 8 � 0. Express the answer in a � bi form.

Score 0: The student incorrectly simplified the radical and did not express the answer in a � bi
form.
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Question 28

28 Chuck’s Trucking Company has decided to initiate an Employee of the Month program. 
To determine the recipient, they put the following sign on the back of each truck.

The driver who receives the highest number of positive comments will win the recognition.
Explain one statistical bias in this data collection method.

How’s My Driving?

Call 1-555-DRIVING

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

28 Chuck’s Trucking Company has decided to initiate an Employee of the Month program. 
To determine the recipient, they put the following sign on the back of each truck.

The driver who receives the highest number of positive comments will win the recognition.
Explain one statistical bias in this data collection method.

How’s My Driving?

Call 1-555-DRIVING

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

28 Chuck’s Trucking Company has decided to initiate an Employee of the Month program. 
To determine the recipient, they put the following sign on the back of each truck.

The driver who receives the highest number of positive comments will win the recognition.
Explain one statistical bias in this data collection method.

How’s My Driving?

Call 1-555-DRIVING

Score 1: The student gave an incomplete explanation.
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Question 28

28 Chuck’s Trucking Company has decided to initiate an Employee of the Month program. 
To determine the recipient, they put the following sign on the back of each truck.

The driver who receives the highest number of positive comments will win the recognition.
Explain one statistical bias in this data collection method.

How’s My Driving?

Call 1-555-DRIVING

Score 0: The student’s response is irrelevant.
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Question 28

28 Chuck’s Trucking Company has decided to initiate an Employee of the Month program. 
To determine the recipient, they put the following sign on the back of each truck.

The driver who receives the highest number of positive comments will win the recognition.
Explain one statistical bias in this data collection method.

How’s My Driving?

Call 1-555-DRIVING

Score 0: The student gave a completely incorrect response.
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Question 29

29 Determine the quotient and remainder when (6a3
� 11a2

� 4a � 9) is divided by (3a � 2).

Express your answer in the form q(a) � r(a)____
d(a).

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

29 Determine the quotient and remainder when (6a3
� 11a2

� 4a � 9) is divided by (3a � 2).

Express your answer in the form q(a) � r(a)____
d(a).

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

29 Determine the quotient and remainder when (6a3
� 11a2

� 4a � 9) is divided by (3a � 2).

Express your answer in the form q(a) � r(a)____
d(a).

Score 1: The student made one computational error.



Algebra II – June ’18 [24]

Question 29

29 Determine the quotient and remainder when (6a3
� 11a2

� 4a � 9) is divided by (3a � 2).

Express your answer in the form q(a) � r(a)____
d(a).

Score 0: The student made an error expressing the remainder and did not express the answer in
the required form.
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Question 29

29 Determine the quotient and remainder when (6a3
� 11a2

� 4a � 9) is divided by (3a � 2).

Express your answer in the form q(a) � r(a)____
d(a).

Score 0: The student made multiple errors.
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Question 30

30 The recursive formula to describe a sequence is shown below.

a1 � 3

an � 1 � 2an � 1

State the first four terms of this sequence.

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

Can this sequence be represented using an explicit geometric formula? Justify your answer.
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Question 30

30 The recursive formula to describe a sequence is shown below.

a1 � 3

an � 1 � 2an � 1

State the first four terms of this sequence.

Score 1: The student correctly determined the first four terms only.

Can this sequence be represented using an explicit geometric formula? Justify your answer.



Algebra II – June ’18 [28]

Question 30

30 The recursive formula to describe a sequence is shown below.

a1 � 3

an � 1 � 2an � 1

State the first four terms of this sequence.

Score 1: The student incorrectly stated the first four terms, but gave a correct justification based
on those terms.

Can this sequence be represented using an explicit geometric formula? Justify your answer.
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Question 30

30 The recursive formula to describe a sequence is shown below.

a1 � 3

an � 1 � 2an � 1

State the first four terms of this sequence.

Score 0: The student made a computational error and gave an incorrect justification.

Can this sequence be represented using an explicit geometric formula? Justify your answer.
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Question 30

30 The recursive formula to describe a sequence is shown below.

a1 � 3

an � 1 � 2an � 1

State the first four terms of this sequence.

Score 0: The student did not state the first term and gave an incorrect justification.

Can this sequence be represented using an explicit geometric formula? Justify your answer.
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Question 31

31 The Wells family is looking to purchase a home in a suburb of Rochester with a 30-year mortgage
that has an annual interest rate of 3.6%. The house the family wants to purchase is $152,500 and
they will make a $15,250 down payment and borrow the remainder. Use the formula below to
determine their monthly payment, to the nearest dollar.

M � monthly payment
P � amount borrowed
r � annual interest rate
n � total number of monthly payments

M
P r r

r

n

n
�

�

� �

12 12

12

1

1 1

( ) ( )
( )

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

31 The Wells family is looking to purchase a home in a suburb of Rochester with a 30-year mortgage
that has an annual interest rate of 3.6%. The house the family wants to purchase is $152,500 and
they will make a $15,250 down payment and borrow the remainder. Use the formula below to
determine their monthly payment, to the nearest dollar.

M � monthly payment
P � amount borrowed
r � annual interest rate
n � total number of monthly payments

M
P r r

r

n

n
�

�

� �

12 12

12

1

1 1

( ) ( )
( )

Score 1: The student used 30 instead of 360.
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Question 31

31 The Wells family is looking to purchase a home in a suburb of Rochester with a 30-year mortgage
that has an annual interest rate of 3.6%. The house the family wants to purchase is $152,500 and
they will make a $15,250 down payment and borrow the remainder. Use the formula below to
determine their monthly payment, to the nearest dollar.

M � monthly payment
P � amount borrowed
r � annual interest rate
n � total number of monthly payments

M
P r r

r

n

n
�

�

� �

12 12

12

1

1 1

( ) ( )
( )

Score 1: The student substituted correct values into the formula, but showed no further correct
work.
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Question 31

31 The Wells family is looking to purchase a home in a suburb of Rochester with a 30-year mortgage
that has an annual interest rate of 3.6%. The house the family wants to purchase is $152,500 and
they will make a $15,250 down payment and borrow the remainder. Use the formula below to
determine their monthly payment, to the nearest dollar.

M � monthly payment
P � amount borrowed
r � annual interest rate
n � total number of monthly payments

M
P r r

r

n

n
�

�

� �

12 12

12

1

1 1

( ) ( )
( )

Score 0: The student made multiple errors.



Algebra II – June ’18 [35]

Question 32

32 An angle, θ, is in standard position and its terminal side passes through the point (2,�1). 
Find the exact value of sin θ.

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

32 An angle, θ, is in standard position and its terminal side passes through the point (2,�1). 
Find the exact value of sin θ.

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

32 An angle, θ, is in standard position and its terminal side passes through the point (2,�1). 
Find the exact value of sin θ.

Score 1: The student incorrectly represented the answer.
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Question 32

32 An angle, θ, is in standard position and its terminal side passes through the point (2,�1). 
Find the exact value of sin θ.

Score 1: The student omitted a negative sign.
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Question 32

32 An angle, θ, is in standard position and its terminal side passes through the point (2,�1). 
Find the exact value of sin θ.

Score 0: The student gave a completely incorrect response.
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Question 33

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

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

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

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

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

Score 3: The student failed to reject �29.
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Question 33

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

Score 3: The student found the correct values, but then made a rejection error.
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Question 33

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

Score 2: The student made a computational error and failed to reject.
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Question 33

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

Score 2: The student wrote a correct quadratic equation set equal to zero.
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Question 33

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

Score 1: The student did not do enough work to receive a second point.
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Question 33

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

Score 0: The student did not show enough correct work to receive any credit.
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Question 33

33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

Score 0: The student made multiple conceptual and computational errors, and failed to reject.
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Question 34

34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

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

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

samples = 1000
mean = 0.030
st. dev. = 1.548

–4

Simulated Group Difference of the Means
–3 –2 –1 0 1 2 3 4 5

10

0

20

30

40

50

F
re

q
u

en
cy



Algebra II – June ’18 [50]

Question 34 continued.

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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Question 34

34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

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

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

samples = 1000
mean = 0.030
st. dev. = 1.548

–4

Simulated Group Difference of the Means
–3 –2 –1 0 1 2 3 4 5
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Question 34 continued.

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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Question 34

34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

Score 3: The student gave an incomplete response regarding the statistical significance of the
results.

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

samples = 1000
mean = 0.030
st. dev. = 1.548

–4
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Question 34 continued.

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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Question 34

34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

Score 3: The student made a rounding error.

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

samples = 1000
mean = 0.030
st. dev. = 1.548

–4

Simulated Group Difference of the Means
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Question 34 continued.

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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Question 34

34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

Score 2: The student received one point for each of the first two parts.

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

samples = 1000
mean = 0.030
st. dev. = 1.548
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Question 34 continued.

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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Question 34

34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

Score 2: The student made a rounding error and gave an incorrect explanation.

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

samples = 1000
mean = 0.030
st. dev. = 1.548

–4
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Question 34 continued.

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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Question 34

34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

Score 1: The student received only one credit for the interval.

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

samples = 1000
mean = 0.030
st. dev. = 1.548
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Question 34 continued.

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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Question 34

34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

Score 0: The student gave a completely incorrect response.

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

samples = 1000
mean = 0.030
st. dev. = 1.548

–4
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10

0

20

30

40

50

F
re

q
u

en
cy
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Question 34 continued.

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

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

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

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

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.



Algebra II – June ’18 [67]

Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Score 3: The student used the wrong formula, but evaluated it correctly.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Score 3: The student made an error by rounding too early.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Score 2: The student failed to solve the equation for t.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Score 2: The student used the wrong formula then made a computational error.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Score 1: The student wrote the correct function, but did no further correct work.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Score 1: The student gave the wrong equation and made a transcription error and a rounding
error.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Score 0: The student wrote an expression, but showed no further correct work.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 35

35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Score 0: The student gave the wrong equation and was unsuccessful using trial-and-error.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

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

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

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

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

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

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

Score 3: The student made a graphing error in the justification.

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

Score 3: The student did not provide a justification.

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

Score 2: The student correctly computed the average rate of change.

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

Score 1: The student incorrectly computed the average rate of change and did not provide a 
justification.

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

Score 1: The student provided the correct average rate of change, but showed no work.

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 36

36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

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

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

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

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

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

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Score 5: The student gave 14 instead of 14,000.

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Score 5: The student made an error graphing the x-intercept of y � P(x).

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Score 4: The student made a graphing error and stated 14 instead of 14,000.

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Score 3: The student made a graphing error and did not attempt the third part.

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Score 2: The student incorrectly substituted into P(x), but evaluated it correctly. The student only
received one credit for graphing y � P(x) due to a lack of precision.

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Score 1: The student incorrectly substituted into P(x), but evaluated it correctly, and showed no
further correct work.

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Score 1: The student made a rounding error and multiple graphing errors, but received credit for
reading the graph correctly in the third part.

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Score 0: The student incorrectly graphed the linear function and did nothing else.

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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Question 37

37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

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

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)
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