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Question 25

Algebra II – Jan. ’25 [2]

Algebra II – Jan. ’25 [11] [OVER]

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

25 Describe the translations that map f(x) 5 log x  to  g(x) 5 log(x 1 3) 2 5.

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



Question 25

Algebra II – Jan. ’25 [3]

Algebra II – Jan. ’25 [11] [OVER]

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

25 Describe the translations that map f(x) 5 log x  to  g(x) 5 log(x 1 3) 2 5.

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



Question 25

Algebra II – Jan. ’25 [4]

Algebra II – Jan. ’25 [11] [OVER]

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

25 Describe the translations that map f(x) 5 log x  to  g(x) 5 log(x 1 3) 2 5.

Score 1: The student incorrectly described the horizontal shift.



Question 25

Algebra II – Jan. ’25 [5]

Algebra II – Jan. ’25 [11] [OVER]

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

25 Describe the translations that map f(x) 5 log x  to  g(x) 5 log(x 1 3) 2 5.

Score 1: The student did not include units in the description.



Question 25

Algebra II – Jan. ’25 [6]

Algebra II – Jan. ’25 [11] [OVER]

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

25 Describe the translations that map f(x) 5 log x  to  g(x) 5 log(x 1 3) 2 5.

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 25

Algebra II – Jan. ’25 [7]

Algebra II – Jan. ’25 [11] [OVER]

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

25 Describe the translations that map f(x) 5 log x  to  g(x) 5 log(x 1 3) 2 5.

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 26

Algebra II – Jan. ’25 [8]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

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



Question 26

Algebra II – Jan. ’25 [9]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

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



Question 26

Algebra II – Jan. ’25 [10]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

Score 1: The student made one computational error.



Question 26

Algebra II – Jan. ’25 [11]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

Score 1: The student made one computational error.



Question 26

Algebra II – Jan. ’25 [12]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

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



Question 26

Algebra II – Jan. ’25 [13]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

Score 0: The student made multiple errors.



Question 27

Algebra II – Jan. ’25 [14]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

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



Question 27

Algebra II – Jan. ’25 [15]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

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



Question 27

Algebra II – Jan. ’25 [16]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

Score 1: The student made a sign error.



Question 27

Algebra II – Jan. ’25 [17]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

Score 1: The student made a computational error.



Question 27

Algebra II – Jan. ’25 [18]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

Score 0: The student made multiple errors.



Question 27

Algebra II – Jan. ’25 [19]

Algebra II – Jan. ’25 [12] 

26 Solve algebraically for x:  
2x
1  2 

6
5

 5 
x
3

27 Given cos q 5 
7

2 
2

 with q in Quadrant II, find the exact value of sin q.

Score 0: The student made multiple errors.



Question 28

Algebra II – Jan. ’25 [20]

Algebra II – Jan. ’25 [13] [OVER]

28 Given a . 1, use the properties of rational exponents to determine the value of x for the equation 
below.

a105

(a3)
1
2

 5 ax

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



Question 28

Algebra II – Jan. ’25 [21]

Algebra II – Jan. ’25 [13] [OVER]

28 Given a . 1, use the properties of rational exponents to determine the value of x for the equation 
below.

a105

(a3)
1
2

 5 ax

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



Question 28

Algebra II – Jan. ’25 [22]

Algebra II – Jan. ’25 [13] [OVER]

28 Given a . 1, use the properties of rational exponents to determine the value of x for the equation 
below.

a105

(a3)
1
2

 5 ax

Score 1: The student did not determine the value of x.



Question 28

Algebra II – Jan. ’25 [23]

Algebra II – Jan. ’25 [13] [OVER]

28 Given a . 1, use the properties of rational exponents to determine the value of x for the equation 
below.

a105

(a3)
1
2

 5 ax

Score 1: The student correctly expressed the numerator and denominator with singular rational 
exponents.



Question 28

Algebra II – Jan. ’25 [24]

Algebra II – Jan. ’25 [13] [OVER]

28 Given a . 1, use the properties of rational exponents to determine the value of x for the equation 
below.

a105

(a3)
1
2

 5 ax

Score 0: The student made multiple errors.



Question 28

Algebra II – Jan. ’25 [25]

Algebra II – Jan. ’25 [13] [OVER]

28 Given a . 1, use the properties of rational exponents to determine the value of x for the equation 
below.

a105

(a3)
1
2

 5 ax

Score 0: The student made multiple errors.



Question 29

Algebra II – Jan. ’25 [26]

Algebra II – Jan. ’25 [14] 

29 Graph at least one cycle of y 5 5sin(4x) 2 3 on the set of axes below.

y

x

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



Question 29

Algebra II – Jan. ’25 [27]

Algebra II – Jan. ’25 [14] 

29 Graph at least one cycle of y 5 5sin(4x) 2 3 on the set of axes below.

y

x

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



Question 29

Algebra II – Jan. ’25 [28]

Algebra II – Jan. ’25 [14] 

29 Graph at least one cycle of y 5 5sin(4x) 2 3 on the set of axes below.

y

x

Score 1: The student did not provide a scale on the x-axis.



Question 29

Algebra II – Jan. ’25 [29]

Algebra II – Jan. ’25 [14] 

29 Graph at least one cycle of y 5 5sin(4x) 2 3 on the set of axes below.

y

x

Score 1: The student has an incorrect scale on the x-axis.



Question 29

Algebra II – Jan. ’25 [30]

Algebra II – Jan. ’25 [14] 

29 Graph at least one cycle of y 5 5sin(4x) 2 3 on the set of axes below.

y

x

Score 0: The student made multiple graphing errors.



Question 29

Algebra II – Jan. ’25 [31]

Algebra II – Jan. ’25 [14] 

29 Graph at least one cycle of y 5 5sin(4x) 2 3 on the set of axes below.

y

x

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



Question 30

Algebra II – Jan. ’25 [32]

Algebra II – Jan. ’25 [15] [OVER]

30 The cost of a brand-new electric-hybrid vehicle is listed at $33,400, and the average 
annual depreciation for the vehicle is 15%. The car’s value can be modeled by the function  
V(x) 5 33,400(0.85)x, where x represents the years since purchase.

Julia and Jacob have each written a function that is equivalent to the original.

Jacob’s function: V(x) 5 33,400(0.1422)
x1

12

Julia’s function: V(x) 5 33,400(0.9865)12x

Whose function is correctly rewritten to reveal the approximate monthly depreciation rate? 
Justify your answer.

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



Question 30

Algebra II – Jan. ’25 [33]

Algebra II – Jan. ’25 [15] [OVER]

30 The cost of a brand-new electric-hybrid vehicle is listed at $33,400, and the average 
annual depreciation for the vehicle is 15%. The car’s value can be modeled by the function  
V(x) 5 33,400(0.85)x, where x represents the years since purchase.

Julia and Jacob have each written a function that is equivalent to the original.

Jacob’s function: V(x) 5 33,400(0.1422)
x1

12

Julia’s function: V(x) 5 33,400(0.9865)12x

Whose function is correctly rewritten to reveal the approximate monthly depreciation rate? 
Justify your answer.

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



Question 30

Algebra II – Jan. ’25 [34]

Algebra II – Jan. ’25 [15] [OVER]

30 The cost of a brand-new electric-hybrid vehicle is listed at $33,400, and the average 
annual depreciation for the vehicle is 15%. The car’s value can be modeled by the function  
V(x) 5 33,400(0.85)x, where x represents the years since purchase.

Julia and Jacob have each written a function that is equivalent to the original.

Jacob’s function: V(x) 5 33,400(0.1422)
x1

12

Julia’s function: V(x) 5 33,400(0.9865)12x

Whose function is correctly rewritten to reveal the approximate monthly depreciation rate? 
Justify your answer.

Score 1: The student gave an incomplete justification.



Question 30

Algebra II – Jan. ’25 [35]

Algebra II – Jan. ’25 [15] [OVER]

30 The cost of a brand-new electric-hybrid vehicle is listed at $33,400, and the average 
annual depreciation for the vehicle is 15%. The car’s value can be modeled by the function  
V(x) 5 33,400(0.85)x, where x represents the years since purchase.

Julia and Jacob have each written a function that is equivalent to the original.

Jacob’s function: V(x) 5 33,400(0.1422)
x1

12

Julia’s function: V(x) 5 33,400(0.9865)12x

Whose function is correctly rewritten to reveal the approximate monthly depreciation rate? 
Justify your answer.

Score 1: The student gave an incomplete justification.



Question 30

Algebra II – Jan. ’25 [36]

Algebra II – Jan. ’25 [15] [OVER]

30 The cost of a brand-new electric-hybrid vehicle is listed at $33,400, and the average 
annual depreciation for the vehicle is 15%. The car’s value can be modeled by the function  
V(x) 5 33,400(0.85)x, where x represents the years since purchase.

Julia and Jacob have each written a function that is equivalent to the original.

Jacob’s function: V(x) 5 33,400(0.1422)
x1

12

Julia’s function: V(x) 5 33,400(0.9865)12x

Whose function is correctly rewritten to reveal the approximate monthly depreciation rate? 
Justify your answer.

Score 0: The student gave an incorrect justification.



Question 30

Algebra II – Jan. ’25 [37]

Algebra II – Jan. ’25 [15] [OVER]

30 The cost of a brand-new electric-hybrid vehicle is listed at $33,400, and the average 
annual depreciation for the vehicle is 15%. The car’s value can be modeled by the function  
V(x) 5 33,400(0.85)x, where x represents the years since purchase.

Julia and Jacob have each written a function that is equivalent to the original.

Jacob’s function: V(x) 5 33,400(0.1422)
x1

12

Julia’s function: V(x) 5 33,400(0.9865)12x

Whose function is correctly rewritten to reveal the approximate monthly depreciation rate? 
Justify your answer.

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 31

Algebra II – Jan. ’25 [38]

Algebra II – Jan. ’25 [16] 

31 Write a recursive formula for the sequence 8, 20, 50, 125, 312.5,…

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



Question 31

Algebra II – Jan. ’25 [39]

Algebra II – Jan. ’25 [16] 

31 Write a recursive formula for the sequence 8, 20, 50, 125, 312.5,…

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



Question 31

Algebra II – Jan. ’25 [40]

Algebra II – Jan. ’25 [16] 

31 Write a recursive formula for the sequence 8, 20, 50, 125, 312.5,…

Score 1: The student wrote an explicit formula.



Question 31

Algebra II – Jan. ’25 [41]

Algebra II – Jan. ’25 [16] 

31 Write a recursive formula for the sequence 8, 20, 50, 125, 312.5,…

Score 1: The student made a notation error.



Question 31

Algebra II – Jan. ’25 [42]

Algebra II – Jan. ’25 [16] 

31 Write a recursive formula for the sequence 8, 20, 50, 125, 312.5,…

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 32

Algebra II – Jan. ’25 [43]

Algebra II – Jan. ’25 [17] [OVER]

32 A grocery store orders 50 bags of oranges from a company’s distribution center. The bags have a 
mean weight of 3.85 pounds per bag. The company claims that their bags of oranges have a mean 
weight of 4 pounds. The grocery store ran a simulation of 50 bags, 2500 times, assuming a mean of  
4 pounds. The results are shown below.

50

40

30

20

10

0
3.92 3.94 3.96 3.98 4.00 4.02 4.04 4.06 4.08

Mean = 4.001
SD = 0.026

Is the mean weight of the grocery store’s sample unusual? Explain using the results of the 
simulation.

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



Question 32

Algebra II – Jan. ’25 [44]

Algebra II – Jan. ’25 [17] [OVER]

32 A grocery store orders 50 bags of oranges from a company’s distribution center. The bags have a 
mean weight of 3.85 pounds per bag. The company claims that their bags of oranges have a mean 
weight of 4 pounds. The grocery store ran a simulation of 50 bags, 2500 times, assuming a mean of  
4 pounds. The results are shown below.

50

40

30

20

10

0
3.92 3.94 3.96 3.98 4.00 4.02 4.04 4.06 4.08

Mean = 4.001
SD = 0.026

Is the mean weight of the grocery store’s sample unusual? Explain using the results of the 
simulation.

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



Question 32

Algebra II – Jan. ’25 [45]

Algebra II – Jan. ’25 [17] [OVER]

32 A grocery store orders 50 bags of oranges from a company’s distribution center. The bags have a 
mean weight of 3.85 pounds per bag. The company claims that their bags of oranges have a mean 
weight of 4 pounds. The grocery store ran a simulation of 50 bags, 2500 times, assuming a mean of  
4 pounds. The results are shown below.

50

40

30

20

10

0
3.92 3.94 3.96 3.98 4.00 4.02 4.04 4.06 4.08

Mean = 4.001
SD = 0.026

Is the mean weight of the grocery store’s sample unusual? Explain using the results of the 
simulation.

Score 1: The student used one standard deviation to calculate the interval.



Question 32

Algebra II – Jan. ’25 [46]

Algebra II – Jan. ’25 [17] [OVER]

32 A grocery store orders 50 bags of oranges from a company’s distribution center. The bags have a 
mean weight of 3.85 pounds per bag. The company claims that their bags of oranges have a mean 
weight of 4 pounds. The grocery store ran a simulation of 50 bags, 2500 times, assuming a mean of  
4 pounds. The results are shown below.

50

40

30

20

10

0
3.92 3.94 3.96 3.98 4.00 4.02 4.04 4.06 4.08

Mean = 4.001
SD = 0.026

Is the mean weight of the grocery store’s sample unusual? Explain using the results of the 
simulation.

Score 1: The student gave an incomplete explanation.



Question 32

Algebra II – Jan. ’25 [47]

Algebra II – Jan. ’25 [17] [OVER]

32 A grocery store orders 50 bags of oranges from a company’s distribution center. The bags have a 
mean weight of 3.85 pounds per bag. The company claims that their bags of oranges have a mean 
weight of 4 pounds. The grocery store ran a simulation of 50 bags, 2500 times, assuming a mean of  
4 pounds. The results are shown below.

50

40

30

20

10

0
3.92 3.94 3.96 3.98 4.00 4.02 4.04 4.06 4.08

Mean = 4.001
SD = 0.026

Is the mean weight of the grocery store’s sample unusual? Explain using the results of the 
simulation.

Score 0: The student gave an incorrect explanation.



Question 32

Algebra II – Jan. ’25 [48]

Algebra II – Jan. ’25 [17] [OVER]

32 A grocery store orders 50 bags of oranges from a company’s distribution center. The bags have a 
mean weight of 3.85 pounds per bag. The company claims that their bags of oranges have a mean 
weight of 4 pounds. The grocery store ran a simulation of 50 bags, 2500 times, assuming a mean of  
4 pounds. The results are shown below.

50

40

30

20

10

0
3.92 3.94 3.96 3.98 4.00 4.02 4.04 4.06 4.08

Mean = 4.001
SD = 0.026

Is the mean weight of the grocery store’s sample unusual? Explain using the results of the 
simulation.

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 33

Algebra II – Jan. ’25 [49]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

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



Question 33

Algebra II – Jan. ’25 [50]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

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



Question 33

Algebra II – Jan. ’25 [51]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

Score 3: The student did not subtract P(A ù B) in the second part.



Question 33

Algebra II – Jan. ’25 [52]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

Score 3: The student rounded instead of stating the exact value.



Question 33

Algebra II – Jan. ’25 [53]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

Score 2: The student did not receive any credit for the first part.  



Question 33

Algebra II – Jan. ’25 [54]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

Score 2: The student did not receive any credit for the second part.



Question 33

Algebra II – Jan. ’25 [55]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

Score 1: The student rounded in the first part and received no credit for the second part.



Question 33

Algebra II – Jan. ’25 [56]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

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



Question 33

Algebra II – Jan. ’25 [57]

Algebra II – Jan. ’25 [18] 

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [16]

33 At the Lakeside Resort, the probability that a guest room has a view of the lake is 0.24. The 
probability that a guest room has a queen-size bed is 0.74. Let A be the event that the guest room 
has a view of the lake, and let B be the event that the guest room has a queen-size bed. Events A 
and B are found to be independent of each other.

Determine the exact probability that a randomly selected guest room has a view of the lake and a  
queen-size bed.

Determine the exact probability that a randomly selected guest room has a view of the lake or a  
queen-size bed.

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 34

Algebra II – Jan. ’25 [58]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

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



Question 34

Algebra II – Jan. ’25 [59]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

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



Question 34

Algebra II – Jan. ’25 [60]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

Score 3: The student made one computational error.



Question 34

Algebra II – Jan. ’25 [61]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

Score 2: The student used an incorrect formula for average rate of change.



Question 34

Algebra II – Jan. ’25 [62]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

Score 2: The student used an incorrect formula for average rate of change.



Question 34

Algebra II – Jan. ’25 [63]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

Score 1: The student correctly calculated the average rate of change for m.



Question 34

Algebra II – Jan. ’25 [64]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

Score 1: The student made a substitution error and incorrectly calculated the average rate of change.



Question 34

Algebra II – Jan. ’25 [65]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

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



Question 34

Algebra II – Jan. ’25 [66]

Algebra II – Jan. ’25 [19] [OVER]

34 Which function has a greater average rate of change on the interval [21,4]? Justify your answer.

x m(x)
22 23
21 1

0 1
1 3
2 13
3 37
4 81
5 151

p(x) 5 3x 1 1

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



Question 35

Algebra II – Jan. ’25 [67]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

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



Question 35

Algebra II – Jan. ’25 [68]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

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



Question 35

Algebra II – Jan. ’25 [69]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Score 3: The student made one computational error.



Question 35

Algebra II – Jan. ’25 [70]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Score 3: The student made a sign error.



Question 35

Algebra II – Jan. ’25 [71]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Score 2: The student made a conceptual error writing the equation.



Question 35

Algebra II – Jan. ’25 [72]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Score 1: The student correctly determined the vertex.



Question 35

Algebra II – Jan. ’25 [73]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Score 1: The student correctly determined the vertex.



Question 35

Algebra II – Jan. ’25 [74]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

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



Question 35

Algebra II – Jan. ’25 [75]

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

Algebra II – Jan. ’25 [20] 

35 Determine an equation for the parabola with focus (22, 4) and directrix y 5 10.
 (The use of the grid below is optional.)

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



Question 36

Algebra II – Jan. ’25 [76]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

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



Question 36

Algebra II – Jan. ’25 [77]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

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



Question 36

Algebra II – Jan. ’25 [78]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Score 3: The student sketched the relative minimum incorrectly.

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x



Question 36

Algebra II – Jan. ’25 [79]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Score 3: The student graphed an incorrect y-intercept.



Question 36

Algebra II – Jan. ’25 [80]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Score 2: The student received two points for their graph.



Question 36

Algebra II – Jan. ’25 [81]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Score 2: The student did not find the zeros, and the intercepts are not correct based on scale.



Question 36

Algebra II – Jan. ’25 [82]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Score 1: The student made a factoring error in the first part and received no credit for the graph.



Question 36

Algebra II – Jan. ’25 [83]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Score 1: The student received one point for factoring c(x) correctly.



Question 36

Algebra II – Jan. ’25 [84]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 36

Algebra II – Jan. ’25 [85]

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Algebra II – Jan. ’25 [21] [OVER]

36 Algebraically find the zeros of c(x) 5 x3 1 2x2 2 16x 2 32.

On the axes below, sketch y 5 c(x).

y

x

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 37

Algebra II – Jan. ’25 [86]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

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



Question 37

Algebra II – Jan. ’25 [87]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [88]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

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



Question 37

Algebra II – Jan. ’25 [89]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [90]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 5: The student did not write functions for A(t) and B(t).



Question 37

Algebra II – Jan. ’25 [91]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [92]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 5: The student made a domain error when graphing the functions. 



Question 37

Algebra II – Jan. ’25 [93]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [94]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 4: The student made two graphing errors, but determined 2.3 months correctly based on their 
graph.



Question 37

Algebra II – Jan. ’25 [95]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [96]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 4: The student did not determine A(t) 5 B(t) and used Colony B in the last part.



Question 37

Algebra II – Jan. ’25 [97]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [98]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 3: The student received no credit for the last two parts.



Question 37

Algebra II – Jan. ’25 [99]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [100]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 3: The student wrote incorrect equations, graphed A(t) incorrectly, and rounded incorrectly 
in the third part.



Question 37

Algebra II – Jan. ’25 [101]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [102]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

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



Question 37

Algebra II – Jan. ’25 [103]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [104]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 2: The student received one point for the equations and one point for the graph.



Question 37

Algebra II – Jan. ’25 [105]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [106]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.

10
0

10

20

30

40

50

2

Months

B
ee

 P
op

ul
at

io
n 

(in
 th

ou
sa

nd
s)

3 4

Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 1: The student received one point for graphing B(t) correctly.



Question 37

Algebra II – Jan. ’25 [107]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [108]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 1: The student received one point for writing functions for A(t) and B(t).



Question 37

Algebra II – Jan. ’25 [109]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [110]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 37

Algebra II – Jan. ’25 [111]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued



Question 37

Algebra II – Jan. ’25 [112]

Algebra II – Jan. ’25 [22] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 The populations of honeybees in two different colonies are studied for four months. During 
this time, the colony population can be approximated by P(t) 5 P0ert, where P(t) is the colony 
population of bees at t months, P0 is the initial population, and r is the growth rate.

Colony A has an initial population of 10,000 bees and a continuous growth rate of 0.25. Colony B 
has an initial population of 6000 bees and a continuous growth rate of 0.45. Write functions for 
both A(t) and B(t) that model the honeybee populations of the colonies after t months.

Graph A(t) and B(t) for 0 # t # 4.
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Question 37 is continued on the next page.

Algebra II – June ’24 [20] 

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate  
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not  
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should be 
done in pencil.   [6]

37 Megan is performing an experiment in a lab where the air temperature is a constant 73°F and  
the liquid is 237°F. One and a half hours later, the temperature of the liquid is 112°F. Newton’s 
law of cooling states T(t) 5 Ta 1 (T0 2 Ta)e2kt where: 

T(t): temperature, °F, of the liquid at t hours 
Ta: air temperature 
T0: initial temperature of the liquid 
k: constant

Determine the value of k, to the nearest thousandth, for this liquid.

Question 37 is continued on the next page.

Score 0: The student response did not satisfy the criteria for one or more credits.



Question 37

Algebra II – Jan. ’25 [113]
Algebra II – Jan. ’25 [23] [OVER]

State, to the nearest tenth of a month, when the colonies will have the same population.

Determine algebraically how long it will take, to the nearest tenth of a month, for the population  
in Colony A to triple.

Question 37 continued




