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Question 17: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.7 - Solve everyday problems that can be modeled using linear, reciprocal, quadratic, or exponential functions. Apply appropriate tabular, graphical, or symbolic methods to the solution. Include compound interest, and direct and inverse variation problems. Use technology when appropriate.  (AI.P.11) 
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When Nuri buys an item from a catalog, the total amount he pays is made up of the following three amounts of money: 
· the price of the item

· sales tax of 5% of the price of the item

· a fixed shipping fee that is always the same regardless of the cost or size of the order 

Nuri bought a game with a price of $100 from the catalog. 

a. What was the sales tax, in dollars, that Nuri paid on the game? Show or explain how you got your answer.

b. The total amount, including the sales tax and the shipping fee, that Nuri paid for the game was $120. What was the shipping fee, in dollars? Show or explain how you got your answer.

c. Nuri bought an item with a price of $400 from the catalog. What is the total amount he paid, in dollars, including the sales tax and the shipping fee? Show or explain how you got your answer.

d. Write an equation that expresses the relationship between y, the total amount paid for an item from the catalog including the sales tax and shipping fee, and x, the price of the item. Show or explain how you got your equation. 
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2010 Spring Release, Mathematics - Grade 10


Question 21: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.8 - Solve everyday problems that can be modeled using systems of linear equations or inequalities. Apply algebraic and graphical methods to the solution. Use technology when appropriate. Include mixture, rate, and work problems. (AI.P.12) 
[image: image4.png]



Gloria manages an apartment building. The building has only two sizes of apartments: small and large. The table below shows the rental income per month for each apartment size.

	Apartment Rental Income

	Apartment Size
	Rental Income per Month

	small
	$  800

	large
	$1200


a. What is the total rental income for one month when 3 small apartments and 4 large apartments are rented? Show or explain how you got your answer.

For parts (b), (c), and (d), define x and y as follows: 

· x = the number of small apartments in the building

· y = the number of large apartments in the building 

b. Last month all the apartments in the building were rented. The total rental income for the month was $17,600. Write an equation in terms of x and y that represents this information.

c. The total number of small apartments and large apartments is 18. Write an equation in terms of x and y that represents this information.

d. Using the information in parts (b) and (c), determine the following:

· the number of small apartments in the building

· the number of large apartments in the building 

Show or explain how you got each of your answers.
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2009 Spring Release, Mathematics - Grade 10
Question 21: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.2 - Demonstrate an understanding of the relationship between various representations of a line. Determine a line's slope and x- and y-intercepts from its graph or from a linear equation that represents the line. Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the "point-slope" or "slope y-intercept" formulas. Explain the significance of a positive, negative, zero, or undefined slope. (AI.P.5) 
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Anthony plotted the point P(2, 5) on a coordinate grid, as shown below. 
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Anthony then graphed line q on the same coordinate grid. 

· Line q contains point P.

· The y-intercept of line q is the point with coordinates (0, 4).

a. What is the slope of line q? Show or explain how you got your answer.

b. Write an equation of line q. Show or explain how you got your equation.

Anthony also graphed line n on the same coordinate grid. Line n contains point P and is perpendicular to line q. 

c. What is the slope of line n? Show or explain how you got your answer.

d. Write an equation of line n. Show or explain how you got your equation.
 

2009 Spring Release, Mathematics - Grade 10
Question 31: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.8 - Solve everyday problems that can be modeled using systems of linear equations or inequalities. Apply algebraic and graphical methods to the solution. Use technology when appropriate. Include mixture, rate, and work problems. (AI.P.12) 
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Mr. Gomez’s mathematics test consists of multiple-choice and short-answer questions only. 

· Each multiple-choice question is worth 3 points.

· Each short-answer question is worth 5 points.

Let x and y be defined as follows: 

· x = the number of multiple-choice questions

· y = the number of short-answer questions

a) The test has a total of 30 questions. Write an equation in terms of x and y that represents this fact.

b) Write an expression in terms of x that represents the total point value of all the multiple-choice questions.

c) Write an expression in terms of y that represents the total point value of all the short-answer questions.

d) The test has a total of 100 points. Write an equation in terms of x and y that represents this fact.

e) Use your equations from parts (a) and (d) to determine how many multiple-choice questions and how many short-answer questions are on the test. Show your work.
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2008 Spring Release, Mathematics - Grade 10
Question 21: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.7 - Solve everyday problems that can be modeled using linear, reciprocal, quadratic, or exponential functions. Apply appropriate tabular, graphical, or symbolic methods to the solution. Include compound interest, and direct and inverse variation problems. Use technology when appropriate.  (AI.P.11) 
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	Jason launched a model rocket from the ground. The formula below can be used to determine the height of the rocket above the ground at any time during the rocket's flight.



	
	h = 16t(7 – t)



	
	In the formula, h and t are defined as follows:



	
	· t = the time, in seconds, that has elapsed since the rocket was launched

	
	· h = the height, in feet, of the rocket above the ground at time t

	
	Use the formula to answer the following questions.

	
	


a. What was the height, in feet, of the rocket 1 second after it was launched? Show your work.

b. What was the height, in feet, of the rocket 6 seconds after it was launched? Show your work.

c. The value of h was 0 when the rocket hit the ground. How many seconds after the rocket was launched did it hit the ground? Show your work.

d. How many seconds after the rocket was launched was the height of the rocket 160 feet? Show your work.
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2008 Spring Release, Mathematics - Grade 10
Question 31: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.1 - Describe, complete, extend, analyze, generalize, and create a wide variety of patterns, including iterative, recursive (e.g., Fibonacci Numbers), linear, quadratic, and exponential functional relationships. (AI.P.1) 
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	The first six rows of a pattern are shown in the triangular array below.
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	Each number in the array, other than 2, can be found by adding the two numbers in the preceding row that are diagonally above it. For example, 6 = 2 + 4, as shown in the triangular array.

	
	


a. If the pattern continues, what are the seven numbers in Row 7? Show or explain how you got your answer.

	
	Copy the table below into your Student Answer Booklet.


	Sum of the 
Numbers in Each Row

	Row

Sum

1

 

2

 

3

 

4

 

5

 

6

 

7

 




b. Determine the sum of the numbers in each of the first seven rows of the pattern. Complete your table with these sums.

c. If the pattern continues, what row will be the first row in which the sum of the numbers is greater than 600? Show or explain how you got your answer.

d. Write a rule in terms of n that can be used to find the sum of the numbers in Row n. Show or explain how you got your answer.

  
 

2007 Spring Release, Mathematics - Grade 10
Question 17: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.2 - Demonstrate an understanding of the relationship between various representations of a line. Determine a line's slope and x- and y-intercepts from its graph or from a linear equation that represents the line. Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the "point-slope" or "slope y-intercept" formulas. Explain the significance of a positive, negative, zero, or undefined slope. (AI.P.5) 
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Rodney is starting a horse-grooming business.

· His initial expense will be a one-time cost of $200 for equipment.

· His earnings will be $40 per horse groomed.

Rodney's profit will be equal to his earnings for all horses groomed minus his initial expense.

	a.
	What will be Rodney's profit if 15 horses are groomed? Show or explain how you got your answer.



	b.
	On the grid in your Student Answer Booklet, plot eight points with coordinates (x, y), in which x and y are defined as follows: 

· x = the number of horses groomed (in whole numbers from 0 through 7)

· y = Rodney's profit, in dollars, if x horses are groomed

Be sure to label the x-axis and y-axis, indicate the scale on each axis, and include a title for your graph.



	c.
	Write an equation of the line that contains all of the points you plotted in part (b). Show or explain how you determined your equation.



	d.
	What is the x-intercept of the line represented by your equation in part (c)? Show or explain how you got your answer.



	e.
	Explain the meaning of the x-intercept you determined in part (d) in terms of the context of this problem.
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2007 Spring Release, Mathematics - Grade 10
Question 20: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.8 - Solve everyday problems that can be modeled using systems of linear equations or inequalities. Apply algebraic and graphical methods to the solution. Use technology when appropriate. Include mixture, rate, and work problems. (AI.P.12) 
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Liam and Tobet are going to walk in a fund-raising event to raise money for their school.

· Liam's mother promised to donate to the school $4 per mile that Liam walks, plus an additional $30.

· Tobet's father promised to donate to the school $6 per mile that Tobet walks, plus an additional $20.

	a.
	If Liam walks 15 miles during the event, what is the total amount of money his mother will donate? Show or explain how you got your answer.

	b.
	Write an equation that represents y, the total amount of money Liam's mother will donate if Liam walks x miles during the event.

	c.
	Write an equation that represents y, the total amount of money Tobet's father will donate if Tobet walks x miles during the event.


After the event, Liam and Tobet compared their results. Liam had walked the same number of miles as Tobet. Liam's mother had donated the same amount of money as Tobet's father.

	d.
	Using your two equations from parts (b) and (c), determine the number of miles Liam and Tobet each walked during the event. Show or explain how you got your answer.

	e.
	Using your answer from part (d), determine the total amount of money Liam's mother and Tobet's father each donated. Show or explain how you got your answer.
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2006 Spring Release, Mathematics - Grade 10
Question 17: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.2 - Demonstrate an understanding of the relationship between various representations of a line. Determine a line's slope and x- and y-intercepts from its graph or from a linear equation that represents the line. Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the "point-slope" or "slope y-intercept" formulas. Explain the significance of a positive, negative, zero, or undefined slope. (AI.P.5) 
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Ryan had $800 of his summer job earnings remaining when school started. He plans to use this amount as spending money throughout the 10 months of his school year.

a. Ryan will divide the $800 into 10 equal amounts of $80. If he completely spends $80 during each month of his school year, how much of his earnings will remain at the end of the third month of his school year? Show or explain how you got your answer.

b. On the grid in your Student Answer Booklet, plot points with coordinates (x, y) in which x and y are defined as follows:

· x = the number of months, in whole numbers, since school started, where
x = 0 represents the start of the school year

· y = the amount of Ryan's $800 earnings that remains at the end of each month, assuming he completely spends $80 each month of his school year

Be sure to label the x-axis and y-axis, indicate the scale on each axis, and include a title for your graph.

c. Write an equation of the line that contains all of the points you plotted in part (b). Show or explain how you determined your equation.

d. What is the x-intercept of the line represented by your equation in part (c)? Show or explain how you got your answer.

e. Explain the meaning of the x-intercept you determined in part (d) in terms of the context of the problem.

 

2006 Spring Release, Mathematics - Grade 10
Question 21: Open-Response
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.5 - Find solutions to quadratic equations (with real roots) by factoring, completing the square, or using the quadratic formula. Demonstrate an understanding of the equivalence of the methods. (AI.P.9) 
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Mario keeps his dog in a kennel shaped like a square with 10-foot sides. He wants to increase the area of the square kennel by removing two sides of the square and adding fencing to make a new rectangular kennel. The dimensions of the square kennel and the new rectangular kennel are shown in the diagrams below.
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a) Write an expression in terms of x to represent the width, in feet, of the new rectangular kennel.

b) Write an expression in terms of x to represent the length, in feet, of the new rectangular kennel.

c) Use the expressions you wrote in part (a) and part (b) to write an equation for A, the area, in square feet, of the new rectangular kennel.

d) Mario wants the new rectangular kennel to have an area of 300 square feet. If the value of A is 300 in the equation you wrote in part (c), what values of x will make the equation true? Show or explain how you got each of your answers.

e) If the value of A is 300 in the equation you wrote in part (c), what should be the width and length, in feet, of Mario's new rectangular kennel? Show or explain how you got each of your answers.

Short Answer Questions – Patterns, Relations, and Algebra
2010 Spring Release, Mathematics - Grade 10


Question 15: Short-Answer
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.8 - Solve everyday problems that can be modeled using systems of linear equations or inequalities. Apply algebraic and graphical methods to the solution. Use technology when appropriate. Include mixture, rate, and work problems. (AI.P.12) 
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What is the value of x in the solution of the system of equations below?
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2009 Spring Release, Mathematics - Grade 10
Question 18: Short-Answer
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.8 - Solve everyday problems that can be modeled using systems of linear equations or inequalities. Apply algebraic and graphical methods to the solution. Use technology when appropriate. Include mixture, rate, and work problems. (AI.P.12) 
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Serena bought some small and large picture frames. 

· She paid $3 for each small picture frame.

· She paid $5 for each large picture frame.

· She bought a total of 10 picture frames.

· She paid a total of $36 for all the picture frames. There is no sales tax.

What is the number of large picture frames that Serena bought? 

2008 Spring Release, Mathematics - Grade 10
Question 15: Short-Answer
Reporting Category: Patterns, Relations, and Algebra
Standard: 10.P.7 - Solve everyday problems that can be modeled using linear, reciprocal, quadratic, or exponential functions. Apply appropriate tabular, graphical, or symbolic methods to the solution. Include compound interest, and direct and inverse variation problems. Use technology when appropriate.  (AI.P.11) 
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Laila is having shirts made with a logo printed on them to promote her band. The total cost consists of a one-time fee of $75 to have the logo designed plus $8 per shirt to print the logo.

Write an equation that Laila can use to determine the total cost, C, in dollars, to make x shirts.
