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Algebra II – Jan. ’23 [2]

Question 25

25 Algebraically determine the zeros of the function below.

r(x) 5 3x3 1 12x2 2 3x 2 12

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

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

25 Algebraically determine the zeros of the function below.

r(x) 5 3x3 1 12x2 2 3x 2 12
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Question 25

Score 1: The student did not indicate x 5 21.

25 Algebraically determine the zeros of the function below.

r(x) 5 3x3 1 12x2 2 3x 2 12
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Question 25

Score 1: The student did not show any work.

25 Algebraically determine the zeros of the function below.

r(x) 5 3x3 1 12x2 2 3x 2 12
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Question 25

Score 0: The student did not algebraically determine the zeros, and attempted to write the zeros 
as coordinates.

25 Algebraically determine the zeros of the function below.

r(x) 5 3x3 1 12x2 2 3x 2 12



Algebra II – Jan. ’23 [7]

Question 26

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

26 Given a . 0, solve the equation a ax 1 23  for x algebraically.
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Question 26

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

26 Given a . 0, solve the equation a ax 1 23  for x algebraically.
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Question 26

Score 1: The student made an error by writing a
3__
2.

26 Given a . 0, solve the equation a ax 1 23  for x algebraically.
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Question 26

Score 1: The student made a computational error.

26 Given a . 0, solve the equation a ax 1 23  for x algebraically.
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Question 26

Score 0: The student showed no correct work.

26 Given a . 0, solve the equation a ax 1 23  for x algebraically.
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Question 26

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

26 Given a . 0, solve the equation a ax 1 23  for x algebraically.



Algebra II – Jan. ’23 [13]

Question 27

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

27 Given P(A) 5  1__3  and P(B) 5  5__
12, where A and B are independent events, determine P(A  B).



Algebra II – Jan. ’23 [14]

Question 27

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

27 Given P(A) 5  1__3  and P(B) 5  5__
12, where A and B are independent events, determine P(A  B).



Algebra II – Jan. ’23 [15]

Question 27

Score 1: The student received a deduction for rounding the answer to 14%.

27 Given P(A) 5  1__3  and P(B) 5  5__
12, where A and B are independent events, determine P(A  B).



Algebra II – Jan. ’23 [16]

Question 27

Score 0: The student made multiple errors.

27 Given P(A) 5  1__3  and P(B) 5  5__
12, where A and B are independent events, determine P(A  B).



Algebra II – Jan. ’23 [17]

Question 27

Score 0: The student made multiple errors.

27 Given P(A) 5  1__3  and P(B) 5  5__
12, where A and B are independent events, determine P(A  B).



Algebra II – Jan. ’23 [18]

Question 28

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

28 The scores on a collegiate mathematics readiness assessment are approximately normally 
distributed with a mean of 680 and a standard deviation of 120.

Determine the percentage of scores between 690 and 900, to the nearest percent.
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Question 28

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

28 The scores on a collegiate mathematics readiness assessment are approximately normally 
distributed with a mean of 680 and a standard deviation of 120.

Determine the percentage of scores between 690 and 900, to the nearest percent.



Algebra II – Jan. ’23 [20]

Question 28

Score 1: The student used estimates to get 42%.

28 The scores on a collegiate mathematics readiness assessment are approximately normally 
distributed with a mean of 680 and a standard deviation of 120.

Determine the percentage of scores between 690 and 900, to the nearest percent.



Algebra II – Jan. ’23 [21]

Question 28

Score 1: The student made a rounding error.

28 The scores on a collegiate mathematics readiness assessment are approximately normally 
distributed with a mean of 680 and a standard deviation of 120.

Determine the percentage of scores between 690 and 900, to the nearest percent.



Algebra II – Jan. ’23 [22]

Question 28

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

28 The scores on a collegiate mathematics readiness assessment are approximately normally 
distributed with a mean of 680 and a standard deviation of 120.

Determine the percentage of scores between 690 and 900, to the nearest percent.



Algebra II – Jan. ’23 [23]

Question 29

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

29 Consider the data in the table below.

x 1 2 3 4 5 6
y 3.9 6 11 18.1 28 40.3

State an exponential regression equation to model these data, rounding all values to the nearest 
thousandth.



Algebra II – Jan. ’23 [24]

Question 29

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

29 Consider the data in the table below.

x 1 2 3 4 5 6
y 3.9 6 11 18.1 28 40.3

State an exponential regression equation to model these data, rounding all values to the nearest 
thousandth.



Algebra II – Jan. ’23 [25]

Question 29

Score 1: The student made a rounding error.

29 Consider the data in the table below.

x 1 2 3 4 5 6
y 3.9 6 11 18.1 28 40.3

State an exponential regression equation to model these data, rounding all values to the nearest 
thousandth.



Algebra II – Jan. ’23 [26]

Question 29

Score 1: The student made a transcription error entering the data.

29 Consider the data in the table below.

x 1 2 3 4 5 6
y 3.9 6 11 18.1 28 40.3

State an exponential regression equation to model these data, rounding all values to the nearest 
thousandth.



Algebra II – Jan. ’23 [27]

Question 29

Score 1: The student found a correct linear regression function.

29 Consider the data in the table below.

x 1 2 3 4 5 6
y 3.9 6 11 18.1 28 40.3

State an exponential regression equation to model these data, rounding all values to the nearest 
thousandth.



Algebra II – Jan. ’23 [28]

Question 29

Score 0: The student made multiple errors.

29 Consider the data in the table below.

x 1 2 3 4 5 6
y 3.9 6 11 18.1 28 40.3

State an exponential regression equation to model these data, rounding all values to the nearest 
thousandth.
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Question 30

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

30 Write the expression A(x) • B(x) 2 3C(x) as a polynomial in standard form.

A(x) 5 x3 1 2x 2 1
B(x) 5 x2 1 7
C(x) 5 x4 2 5x



Algebra II – Jan. ’23 [30]

Question 30

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

30 Write the expression A(x) • B(x) 2 3C(x) as a polynomial in standard form.

A(x) 5 x3 1 2x 2 1
B(x) 5 x2 1 7
C(x) 5 x4 2 5x



Algebra II – Jan. ’23 [31]

Question 30

Score 1: The student multiplied 23C(x) incorrectly.

30 Write the expression A(x) • B(x) 2 3C(x) as a polynomial in standard form.

A(x) 5 x3 1 2x 2 1
B(x) 5 x2 1 7
C(x) 5 x4 2 5x



Algebra II – Jan. ’23 [32]

Question 30

Score 1: The student did not write the expression in standard form.

30 Write the expression A(x) • B(x) 2 3C(x) as a polynomial in standard form.

A(x) 5 x3 1 2x 2 1
B(x) 5 x2 1 7
C(x) 5 x4 2 5x



Algebra II – Jan. ’23 [33]

Question 30

Score 0: The student made multiple errors.

30 Write the expression A(x) • B(x) 2 3C(x) as a polynomial in standard form.

A(x) 5 x3 1 2x 2 1
B(x) 5 x2 1 7
C(x) 5 x4 2 5x



Algebra II – Jan. ’23 [34]

Question 30

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

30 Write the expression A(x) • B(x) 2 3C(x) as a polynomial in standard form.

A(x) 5 x3 1 2x 2 1
B(x) 5 x2 1 7
C(x) 5 x4 2 5x



Algebra II – Jan. ’23 [35]

Question 31

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

31 Over the set of integers, completely factor x4 2 5x2 1 4.
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Question 31

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

31 Over the set of integers, completely factor x4 2 5x2 1 4.
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Question 31

Score 1: The student did not factor completely. 

31 Over the set of integers, completely factor x4 2 5x2 1 4.
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Question 31

Score 1: The student made one factoring error. 

31 Over the set of integers, completely factor x4 2 5x2 1 4.
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Question 31

Score 1: The student did not show enough correct work to receive full credit. 

31 Over the set of integers, completely factor x4 2 5x2 1 4.
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Question 31

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

31 Over the set of integers, completely factor x4 2 5x2 1 4.



Algebra II – Jan. ’23 [41]

Question 32

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

32 Natalia’s teacher has given her the following information about angle θ.

•  π , θ , 2π

•  cos θ 5 
3

4
 

Explain how Natalia can determine if the value of tan θ is positive or negative.
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Question 32

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

32 Natalia’s teacher has given her the following information about angle θ.

•  π , θ , 2π

•  cos θ 5 
3

4
 

Explain how Natalia can determine if the value of tan θ is positive or negative.
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Question 32

Score 1: The student gave a correct justification, not an explanation. 

Explain how Natalia can determine if the value of tan θ is positive or negative.

32 Natalia’s teacher has given her the following information about angle θ.

•  π , θ , 2π

•  cos θ 5 
3

4
 



Algebra II – Jan. ’23 [44]

Question 32

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

32 Natalia’s teacher has given her the following information about angle θ.

•  π , θ , 2π

•  cos θ 5 
3

4
 

Explain how Natalia can determine if the value of tan θ is positive or negative.
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Question 33

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

33 Solve the equation x x49 10 5 2  algebraically.
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Question 33

Score 3: The student did not clearly reject 2 3__2 .

33 Solve the equation x x49 10 5 2  algebraically.
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Question 33

Score 3: The student made a computational error evaluating .64

33 Solve the equation x x49 10 5 2  algebraically.
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Question 33

Score 2: The student made two or more computational errors.

33 Solve the equation x x49 10 5 2  algebraically.
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Question 33

Score 2: The student made a factoring error and did not check for extraneous roots.

33 Solve the equation x x49 10 5 2  algebraically.
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Question 33

Score 1: The student wrote a correct quadratic equation in standard form.

33 Solve the equation x x49 10 5 2  algebraically.
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Question 33

Score 1: The student received one credit for x 5 4.

33 Solve the equation x x49 10 5 2  algebraically.
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Question 33

Score 0: The student made multiple conceptual errors.

33 Solve the equation x x49 10 5 2  algebraically.
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Question 33

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

33 Solve the equation x x49 10 5 2  algebraically.
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Question 34

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

34 Joette is playing a carnival game. To win a prize, one has to correctly guess which of five 
equally sized regions a spinner will land on, as shown in the diagram below.

1

5
4

3

2

She complains that the game is unfair because her favorite number, 2, has only been spun once in 
ten times she played the game.

State the proportion of 2’s that were spun.

State the theoretical probability of spinning a 2.

Question 34 is continued on the next page.
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Question 34 continued.

The simulation output below shows the results of simulating ten spins of a fair spinner, repeated 
100 times.

Proportion of 2’s
0 0.10 0.20 0.30 0.40 0.50 0.60

0

10

20

30

40

Does the output indicate that the carnival game was unfair? Explain your answer. 
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Question 34

Score 3: The student wrote an incomplete explanation.

34 Joette is playing a carnival game. To win a prize, one has to correctly guess which of five 
equally sized regions a spinner will land on, as shown in the diagram below.

1

5
4

3

2

She complains that the game is unfair because her favorite number, 2, has only been spun once in 
ten times she played the game.

State the proportion of 2’s that were spun.

State the theoretical probability of spinning a 2.

Question 34 is continued on the next page.
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Question 34 continued.

The simulation output below shows the results of simulating ten spins of a fair spinner, repeated 
100 times.

Proportion of 2’s
0 0.10 0.20 0.30 0.40 0.50 0.60

0

10

20

30

40

Does the output indicate that the carnival game was unfair? Explain your answer. 
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Question 34

Score 2: The student received no credit for the explanation.

34 Joette is playing a carnival game. To win a prize, one has to correctly guess which of five 
equally sized regions a spinner will land on, as shown in the diagram below.

1

5
4

3

2

She complains that the game is unfair because her favorite number, 2, has only been spun once in 
ten times she played the game.

State the proportion of 2’s that were spun.

State the theoretical probability of spinning a 2.

Question 34 is continued on the next page.
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Question 34 continued.

The simulation output below shows the results of simulating ten spins of a fair spinner, repeated 
100 times.

Proportion of 2’s
0 0.10 0.20 0.30 0.40 0.50 0.60

0

10

20

30

40

Does the output indicate that the carnival game was unfair? Explain your answer. 
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Question 34

Score 2: The student received no credit for the explanation.

34 Joette is playing a carnival game. To win a prize, one has to correctly guess which of five 
equally sized regions a spinner will land on, as shown in the diagram below.

1

5
4

3

2

She complains that the game is unfair because her favorite number, 2, has only been spun once in 
ten times she played the game.

State the proportion of 2’s that were spun.

State the theoretical probability of spinning a 2.

Question 34 is continued on the next page.
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Question 34 continued.

The simulation output below shows the results of simulating ten spins of a fair spinner, repeated 
100 times.

Proportion of 2’s
0 0.10 0.20 0.30 0.40 0.50 0.60

0

10

20

30

40

Does the output indicate that the carnival game was unfair? Explain your answer. 
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Question 34

Score 1: The student received one credit for  1__
10 .

34 Joette is playing a carnival game. To win a prize, one has to correctly guess which of five 
equally sized regions a spinner will land on, as shown in the diagram below.

1

5
4

3

2

She complains that the game is unfair because her favorite number, 2, has only been spun once in 
ten times she played the game.

State the proportion of 2’s that were spun.

State the theoretical probability of spinning a 2.

Question 34 is continued on the next page.
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Question 34 continued.

The simulation output below shows the results of simulating ten spins of a fair spinner, repeated 
100 times.

Proportion of 2’s
0 0.10 0.20 0.30 0.40 0.50 0.60

0

10

20

30

40

Does the output indicate that the carnival game was unfair? Explain your answer. 
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Question 34

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

34 Joette is playing a carnival game. To win a prize, one has to correctly guess which of five 
equally sized regions a spinner will land on, as shown in the diagram below.

1

5
4

3

2

She complains that the game is unfair because her favorite number, 2, has only been spun once in 
ten times she played the game.

State the proportion of 2’s that were spun.

State the theoretical probability of spinning a 2.

Question 34 is continued on the next page.
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Question 34 continued.

The simulation output below shows the results of simulating ten spins of a fair spinner, repeated 
100 times.

Proportion of 2’s
0 0.10 0.20 0.30 0.40 0.50 0.60

0

10

20

30

40

Does the output indicate that the carnival game was unfair? Explain your answer. 



35 Graph c(x) 5 29(3)x24 1 2 on the axes below.

Algebra II – Jan. ’23 [66]

Question 35

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

c(x)

x

Describe the end behavior of c(x) as x approaches positive infinity.

Describe the end behavior of c(x) as x approaches negative infinity.



35 Graph c(x) 5 29(3)x24 1 2 on the axes below.

Algebra II – Jan. ’23 [67]

Question 35

Score 3: The student incorrectly stated the end behavior as x approaches negative infinity.

Describe the end behavior of c(x) as x approaches positive infinity.

Describe the end behavior of c(x) as x approaches negative infinity.

c(x)

x



35 Graph c(x) 5 29(3)x24 1 2 on the axes below.

Algebra II – Jan. ’23 [68]

Question 35

Score 3: The student made a graphing error.

Describe the end behavior of c(x) as x approaches positive infinity.

Describe the end behavior of c(x) as x approaches negative infinity.

c(x)

x



35 Graph c(x) 5 29(3)x24 1 2 on the axes below.

Algebra II – Jan. ’23 [69]

Question 35

Score 2: The student received two credits for the graph.

Describe the end behavior of c(x) as x approaches positive infinity.

Describe the end behavior of c(x) as x approaches negative infinity.

c(x)

x



35 Graph c(x) 5 29(3)x24 1 2 on the axes below.

Algebra II – Jan. ’23 [70]

Question 35

Score 1: The student received one credit for describing the end behavior of c(x) as x approaches 
positive infinity.

Describe the end behavior of c(x) as x approaches positive infinity.

Describe the end behavior of c(x) as x approaches negative infinity.

c(x)

x



35 Graph c(x) 5 29(3)x24 1 2 on the axes below.

Algebra II – Jan. ’23 [71]

Question 35

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

Describe the end behavior of c(x) as x approaches positive infinity.

Describe the end behavior of c(x) as x approaches negative infinity.

c(x)

x
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Question 36

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

Find the average rate of change in the monthly high temperature between June and October, to 
the nearest hundredth.

Explain what this value represents in the given context.

36 The monthly high temperature (°F) in Buffalo, New York can be modeled by 
B(m) 5 24.9sin(0.5m 2 2.05) 1 55.25, where m is the number of the month and January 5 1.
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Question 36

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

36 The monthly high temperature (°F) in Buffalo, New York can be modeled by 
B(m) 5 24.9sin(0.5m 2 2.05) 1 55.25, where m is the number of the month and January 5 1.

Find the average rate of change in the monthly high temperature between June and October, to 
the nearest hundredth.

Explain what this value represents in the given context.
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Question 36

Score 3: The student did not evaluate in radians.

Explain what this value represents in the given context.

Find the average rate of change in the monthly high temperature between June and October, to 
the nearest hundredth.

36 The monthly high temperature (°F) in Buffalo, New York can be modeled by 
B(m) 5 24.9sin(0.5m 2 2.05) 1 55.25, where m is the number of the month and January 5 1.



Algebra II – Jan. ’23 [75]

Question 36

Score 2: The student wrote positive 3.88 and gave an incomplete explanation.

Explain what this value represents in the given context.

Find the average rate of change in the monthly high temperature between June and October, to 
the nearest hundredth.

36 The monthly high temperature (°F) in Buffalo, New York can be modeled by 
B(m) 5 24.9sin(0.5m 2 2.05) 1 55.25, where m is the number of the month and January 5 1.



Algebra II – Jan. ’23 [76]

Question 36

Score 2: The student received no credit for the explanation.

36 The monthly high temperature (°F) in Buffalo, New York can be modeled by 
B(m) 5 24.9sin(0.5m 2 2.05) 1 55.25, where m is the number of the month and January 5 1.

Find the average rate of change in the monthly high temperature between June and October, to 
the nearest hundredth.

Explain what this value represents in the given context.



Algebra II – Jan. ’23 [77]

Question 36

Score 1: The student made a rounding error and received no credit for the explanation.

Explain what this value represents in the given context.

Find the average rate of change in the monthly high temperature between June and October, to 
the nearest hundredth.

36 The monthly high temperature (°F) in Buffalo, New York can be modeled by 
B(m) 5 24.9sin(0.5m 2 2.05) 1 55.25, where m is the number of the month and January 5 1.



Algebra II – Jan. ’23 [78]

Question 36

Score 1: The student received one credit for an incomplete explanation.

Explain what this value represents in the given context.

Find the average rate of change in the monthly high temperature between June and October, to 
the nearest hundredth.

36 The monthly high temperature (°F) in Buffalo, New York can be modeled by 
B(m) 5 24.9sin(0.5m 2 2.05) 1 55.25, where m is the number of the month and January 5 1.



Algebra II – Jan. ’23 [79]

Question 36

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

36 The monthly high temperature (°F) in Buffalo, New York can be modeled by 
B(m) 5 24.9sin(0.5m 2 2.05) 1 55.25, where m is the number of the month and January 5 1.

Find the average rate of change in the monthly high temperature between June and October, to 
the nearest hundredth.

Explain what this value represents in the given context.



Algebra II – Jan. ’23 [80]

Question 37

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

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.



Algebra II – Jan. ’23 [81]

Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.



Algebra II – Jan. ’23 [82]

Question 37

Score 5: The student made one computational error in the fourth part.

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.



Algebra II – Jan. ’23 [83]

Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.



Algebra II – Jan. ’23 [84]

Question 37

Score 4: The student received no credit for the fourth part.

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.
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Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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Question 37

Score 4: The student made a notation error in the first part and wrote an incorrect time in the 
fourth part. 

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.
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Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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Question 37

Score 3: The student received one credit for part one and two credits for part three. 

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.
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Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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Question 37

Score 3: The student made a notation error in part one, a rounding error in part three, and 
showed no work in part four.

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.
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Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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Question 37

Score 2: The student received two credits for part three.

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.
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Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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Question 37

Score 2: The student received no credit on parts three and four.

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.



Algebra II – Jan. ’23 [95]

Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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Question 37

Score 1: The student only received credit for the second part.

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.
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Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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Question 37

Score 1: The student received one credit for the first part.

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.
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Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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Question 37

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

37 Objects cool at different rates based on the formula below.

T 5 (T0 2 TR)e2rt 1 TR

T0: initial temperature
TR: room temperature
r: rate of cooling of the object
t: time in minutes that the object cools to a temperature, T

Mark makes T-shirts using a hot press to transfer designs to the shirts. He removes a shirt from 
a press that heats the shirt to 400°F. The rate of cooling for the shirt is 0.0735 and the room 
temperature is 75°F. Using this information, write an equation for the temperature of the shirt, 
T, after t minutes.

Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.

Question 37 is continued on the next page.
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Question 37 continued.

At the same time, Mark’s friend Jeanine removes a hoodie from a press that heats the hoodie to 
450°F. After eight minutes, the hoodie measured 270°F. The room temperature is still 75°F. 
Determine the rate of cooling of the hoodie, to the nearest ten thousandth.

The T-shirt and hoodie were removed at the same time. Determine when the temperature will be 
the same, to the nearest minute.
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