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Scoring Instructions: 08/01/16, Math Algebra 1 FAIM 2016 Form 2-A 

 

5. What is the most simple form of  
Scoring Instructions: 

48𝑥𝑥4 − 84𝑥𝑥3 + 72𝑥𝑥2 

 

7. The ideal gas law takes the form 𝑃𝑃𝑃𝑃 = 𝑛𝑛𝑛𝑛𝑛𝑛 where P represents pressure, V 
represents volume, n represents number of moles of gas, R represents gas 
constant, and T represents temperature in Kelvins. Part A. Rearrange the 
formula to solve for the gas constant. 

Part B. Rearrange the formula to show the ratio of volume to temperature. 

Use words and/or numbers to show your work. 
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Scoring Instructions: 
Rubric: 

2 Work demonstrates a clear and complete understanding of the 
mathematical concepts and/or procedures required by the task. 
Appropriate strategy is shown with clear and complete explanations 
and interpretations. 

1 Response demonstrates a partial understanding of the 
mathematical concepts and/or procedures. Appropriate strategy is 
shown, but explanation or interpretation has minor flaws. 
OR 
Response is incorrect because of calculation errors. Work and 
strategy indicate a clear understanding of the mathematical 
concepts and/or procedures required by the task. 

0 Response is irrelevant, inappropriate, or not provided. 

SCORING EXEMPLAR 
Maximum Points—2 

Part A – 1 point 
• Isolate R on one side of the equation. 

𝑃𝑃𝑃𝑃 = 𝑛𝑛𝑛𝑛𝑇𝑇 
𝑃𝑃𝑃𝑃
𝑇𝑇

= 𝑛𝑛𝑛𝑛 

1
𝑛𝑛
∙
𝑃𝑃𝑃𝑃
𝑇𝑇

= 𝑛𝑛𝑛𝑛 ∙
1
𝑛𝑛
 

𝑃𝑃𝑃𝑃
𝑛𝑛𝑛𝑛

= 𝑅𝑅 

 or equivalent work 

Part B – 1 point 
• Isolate V divided by T on one side of the equation. 

𝑃𝑃𝑃𝑃 = 𝑛𝑛𝑛𝑛𝑇𝑇 
𝑃𝑃𝑃𝑃
𝑇𝑇

= 𝑛𝑛𝑛𝑛 

1
𝑃𝑃
∙
𝑃𝑃𝑃𝑃
𝑇𝑇

= 𝑛𝑛𝑛𝑛 ∙
1
𝑃𝑃
 

𝑉𝑉
𝑇𝑇

=
𝑛𝑛𝑛𝑛
𝑃𝑃

 

 or equivalent work 
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9. What are the zeros of the function below? 

 
Scoring Instructions: 

−3, 0, 2 

 

11. Lisa deposited money into a savings account that earned interest based on 
the amount she deposited. After time, she changed the account to earn 
interest based on the compounded amount. The graph below shows the 
change in the amount of dollars, y, in her account over x years. 

 

For what interval of x is the rate of change constant? 
Scoring Instructions: 

The rate of change is constant when the graph is linear, from x=0 to 
x=10, or for the first 10 years after depositing her money in the 
account. 

OR other acceptable answers. 

 

14. Sam is driving to a friend's house in another city. 

Part A 
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As he starts out, he passes a traffic camera in a school zone at a time when 
the speed limit is 25 miles per hour. The camera takes a picture every 1.5 
seconds. The camera takes two pictures of Sam, and the traffic department 
determines that Sam has traveled 52.8 feet. Explain whether Sam is 
traveling within the speed limit. Show your work. 

  
Part B 

Sam has to drive 240 miles to his friend's house. He knows that his car's 
mileage is 28 miles per gallon. It takes Sam 4 hours to drive to his friend's 
house. On average, how many gallons does Sam's car use each hour that he 
drives? (Round your answer to the nearest tenth.) Explain your answer or 
show your work. 
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Scoring Instructions: 
Rubric: 

4 Work demonstrates a clear and complete understanding of the 
mathematical concepts and/or procedures required by the task. 
Appropriate strategy is shown with clear and complete explanations 
and interpretations. 

3 Work demonstrates a clear understanding of the mathematical 
concepts and/or procedures but is not complete. Appropriate 
strategy is shown, but explanation or interpretation has minor flaws. 

 OR 
 Response is incorrect because of calculation errors. Work and 

strategy indicate a clear demonstration of the problem. 

2 Response demonstrates a partial understanding of the 
mathematical concepts and/or procedures. Appropriate strategy is 
shown, but explanation or interpretation has minor flaws. 

1 Response shows minimal understanding of the mathematical 
concepts and/or procedures or provides no explanation or 
interpretation for the solution or shows major flaws. 

0 Response is irrelevant, inappropriate, or not provided. 

Maximum Points—4 

Part A – 2 points 
[1 point] 
Student replies that Sam is traveling at 24 miles per hour. 

[1 point] 
Student shows work. 

Sample work 
52.8 ft
1.5 s

∙
60 s

1 min
∙

60 min
1 hr

∙
1 mi

5280 ft
=

24 mi
1 hr

 

Sam is traveling 24 mph in a 25-mph zone, so he is within the speed limit. 

or other appropriate work 

Part B – 2 points 
[1 point] 

Student replies that Sam’s car uses approximately 2.1 gallons per hour. 

[1 point] 

Student shows work. 

Sample work 
240 mi

4 hr
∙

1 gal
28 mi

≈
2.1 gal

1 hr
 

or other appropriate work 
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16. Solve the equation. 

 
Scoring Instructions: 

𝑥𝑥 = −7, 𝑥𝑥 = 8 

 

18. A scientist observed an experiment in which the population of bacteria grew in 
such a way that it increased by 20% every hour. The initial population of the 
bacteria was 150. Write an exponential expression to describe the population 
of the bacteria at the end of t hours. 
Scoring Instructions: 

150(1. 20)𝑡𝑡  

OR equivalent 

 
20. A ball is dropped to the ground from the top of a building. The height of the 

ball after x bounces can be represented by the expression 40(0.75)𝑥𝑥. What does 
the 40 in the expression represent? 

Scoring Instructions: 

initial height of the ball 

OR starting height of the ball 

OR other acceptable answers 

 

22. Peter kicks the soccer ball toward the goal during a match. The equation ℎ(𝑡𝑡) =
−0.1𝑡𝑡2 + 2.4𝑡𝑡 + 1.5 represents the height of the ball above the ground when the 
ball is t feet away from the spot where it was kicked. 
  

Part A. What is the yintercept of this function? What does it mean in relation 
to when and where the ball is being kicked?  

Part B. What was the maximum height of the ball? Explain your answer. 

Part C. A player from the other team is standing directly between Peter and 
the goal at the time the ball was kicked. The player is 5 feet away from 
Peter and is 6 feet tall. Was the ball high enough at this time to go over the 
opponent’s head? Explain how you know. 

  
Part D. The goal is 25 feet away from Peter. Did he kick the ball far enough 
to make it to the goal without bouncing first? Explain how you know. 
Use words and/or numbers to show your work. 
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Scoring Instructions: 
Rubric: 

4 Work demonstrates a clear and complete understanding of the 
mathematical concepts and/or procedures required by the task. 
Appropriate strategy is shown with clear and complete explanations 
and interpretations. 

3 Work demonstrates a clear understanding of the mathematical 
concepts and/or procedures but is not complete. Appropriate 
strategy is shown, but explanation or interpretation has minor flaws. 

 OR 
 Response is incorrect because of calculation errors. Work and 

strategy indicate a clear demonstration of the problem. 
2 Response demonstrates a partial understanding of the 

mathematical concepts and/or procedures. Appropriate strategy is 
shown, but explanation or interpretation has minor flaws. 

1 Response shows minimal understanding of the mathematical 
concepts and/or procedures or provides no explanation or 
interpretation for the solution or shows major flaws. 

0 Response is irrelevant, inappropriate, or not provided. 

SCORING EXEMPLAR 
Maximum Points—4 

Part A – 1 point 
• The y-intercept is 1.5. This means that when Peter kicked the ball it 

was at a height of 1.5 feet above the ground. 

 or equivalent work 

Part B – 1 point 
• 15.9 feet is the maximum height of the ball. The vertex of the 

parabola that represents this function is (12, 15.9), therefore 15.9 
is the maximum value of the function. 

 or equivalent work 

Part C – 1 point 
• The ball Peter kicked was high enough to go over the opponent’s 

head. The value of the function at when t is equal to 5 is 11, which 
means that the ball was already at a height of 11 feet when it 
reached the opponent. 

or equivalent work 
Part D – 1 point 

• Peter’s kick did not make it far enough to reach the goal. The x-
intercepts of this function are -0.6 and 24.6. The first x-intercept 
does not pertain to this situation given the context. The second x-
intercept verifies that the soccer ball landed just short of the goal, 
which was 25 feet away. 

or equivalent work 
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