5.

7.

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

The formula to find the kinetic energy of an object measured in joules, E, is E =
%mvz, where m represents the mass of the object in kilograms and v represents the
velocity (or speed) of the object in meters per second. What is the equation to find v
in terms of E and m?

Scoring Instructions:
| 2E
m

OR equivalent equation

Let R denote a relation between two sets of data. The correlation coefficient of R is
0. What does this coefficient indicate?

Scoring Instructions:

A correlation coefficient of O indicates that there is no linear dependence in R.
That is, a high value in one set of data predicts neither a high nor low value in

the other.

or equivalent explanation

Since digital photography has become so popular, companies have developed online
photo printing services. An online photo printing service will charge for printing and
shipping of prints from photos sent by the buyer. At one company, the cost of 10
prints is $5.25 and the cost of 200 prints is $52.75. The cost of the prints varies

linearly with the number of prints purchased.

Part A: What is the slope of the linear model and what does it represent in terms of
the cost of a print and number of prints purchased?

Part B: What is the y-intercept of the linear model and what does it mean in terms of
the cost to the buyer?
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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.
Maximum Points—2
Part A — 1 point
Student identifies slope and interprets it in the context of the problem.

Sample work:

1
The slope is 2 or 0.25. The slope represents a cost of $0.25 per print
purchased.

or other acceptable answers

Part B — 1 point

Student identifies the y-intercept and interprets it in the context of the
problem.

Sample work:

The y-intercept is 2.75. The y-intercept represents a cost of $2.75 to
ship the prints, regardless of the number of prints purchased.

or other acceptable answers

9. Look at the sequence below.

0.2,0.02,0.002 ... f(n)

Write a recursive formula describing f(n) in terms of f(n — 1) where n represents the
number of terms in the sequence. Be sure to define f(1) in your answer.
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Scoring Instructions:

f(n)=f(n—1)x0.1 where f(1) =0.2.

OR equivalent recursive function

15. Use the complete-the-square method to find the minimum value of

f(x) =3x? + 6x — .

Scoring Instructions:

—c—3

17. Neilson deposited $800 in a savings plan offered by a local bank. The monthly

19.

balance in his savings account at the bank is shown in the table below.

Monthly
Balance
{in dollars)

816
832
848
864
880
896

Number of
Months

M| & | M| =

How does Neilson’s monthly balance change each month?

Scoring Instructions:

The balance increases at a constant rate of $16 per month.

or equivalent response

The students in Mrs. Bria’s algebra class are having their final exam today. The exam
consists of 2-point questions and 5-point questions and is worth a total of 145
points.

Part A. A student needs a score of at least 116 points out of the possible 145 to get
a B on the exam. Write a system of inequalities that can be used to determine the
possible numbers of 2-point questions (t) and of 5-point questions (f) that would
need to be answered correctly in order to receive at least a B on the exam. Assume
that the values t and f will be restricted to positive integers only.
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Part B. Combinations of correct 2-point and 5-point questions for three students are
listed below.

e Jason got 15 of the 2-point questions and 18 of the 5-point questions correct.
e Nancy answered 11 of the 5-point and 12 of the 2-point questions correctly.
e Sammy correctly answered 18 of the 2-point questions and 24 of the 5 -point
questions.
Determine which students got at least a B on the exam and determine whether each
of the three combinations is a reasonable solution in terms of the given context. Show

your work.

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
Part A — 1 point

e To write the system of inequalities:
t=number of 2-point questions answered correctly
f=number of 5-point questions answered correctly
2t + 5f < 145
2t +5f > 116

Part B — 1 point
e To solve equations using substitution method:

2(15) + 5(18) = 30 + 90 = 120; 116 < 120 < 146
So Jason scored 120 points, which is at least a B. This is a
reasonable solution given the constraints of the context.

2(12) +5(11) = 24 4+ 55 = 79;79 < 116
So Nancy scored 116 points, which does not allow her to get at
least a B. This is a reasonable solution given the constraints of
the context.

2(18) + 5(24) = 36 + 120 = 156; 116 < 156 « 145
Sammy scored 153, which is 11 more points than were possible
on the exam. This is not a reasonable solution given the

constraints of the context.

or equivalent work

Math Algebra 1 FAIM 2016 Form 1-B
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21.

23.

A certain company’s charges for tiling a rectangular room include the cost of the
material used and a flat rate for installation. The length of a certain room is 2 feet
more than its width, and the company’s charges, in dollars, for tiling the room are
12.5x(x + 2) + 400. What does 12.5 represent in this expression?

Scoring Instructions:

The cost, in dollars per square foot, of tile

or equivalent response

The vertical height, f(x), of a football kicked at practice is modeled by the function,
f(x) = —0.0075x% + 1.5x, where x represents the horizontal distance

from the kicker. Both measurements are in feet.

Part A. Write the function in factored form.

Part B. Determine how far away the ball was from the kicker when it came back
down to the ground.

Part C. Write the function in vertex form by completing the square.
Part D. Find the maximum height the football reached.

Use words and/or numbers to show your work.
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0

Scoring Instructions:
Rubric:

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.

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.

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

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

Response is irrelevant, inappropriate, or not provided.

SCORING EXEMPLAR

Maximum Points—4

Part A — [1 point for the correct factored form]

f(x) =—0.0075x(x — 200)
OR
f(x) = —0.0075(x% — 200x)

or equivalent factorization

Part B — [1 point for the correct horizontal distance]

e The football hits the ground when f(x) = 0.
—0.0075x? + 1.5x = 0
—0.0075x(x — 200) = 0
—0.0075x = 0and x — 200 =0

Sox=0andx =200

The ball starts at x = 0, so it will hit the ground 200 feet away from where
the kicker kicked it.

Math Algebra 1 FAIM 2016 Form 1-B
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or equivalent explanation
Part C — [1 point for the correct vertex form]
e —0.0075x 2+ 1.5x =0
—0.0075(x 2—200x + (?)) =0+ (=0.0075)(?)
—0.0075(x2 — 200x + 1002) = 0 + (—0.0075)(100?
—0.0075(x — 100)?>= —75

The equation in vertex form is
f(x) =—0.0075(x — 100)% + 75.
Part D — [1 point for the correct maximum height]
e The maximum height the football reaches is the y-coordinate of the
vertex.
If the vertex form of the equation is used, the vertex (h, k) of the
parabola is (100, 75).

The football reaches a maximum height of 75 feet.

or equivalent explanation
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