Algebra 1 Part 1 Midterm Exam

Name:______________________

Student Number: ________________

Demonstrate your knowledge by giving a clear, concise solution to each problem. Be sure to include all relevant drawings and justify your answers. You may show your solution in more than one way or investigate beyond the requirements of the problem.

1.  	a. Write an algebraic expression that includes a sum and a product. Write a verbal expression for your algebraic expression.
 
b. Write a verbal expression that includes a difference and a quotient. Write an algebraic expression for your verbal expression.


 2. Suppose two mortgage companies compare the ratio of the monthly mortgage payment to the total monthly income as their metric. Suppose 0.3 is the ideal metric for the debt-to-income ratio for Company A, and 0.28 is the ideal metric for the debt-to-income ratio for the Company B. Provided the target mortgage payment is the same for either company, then which of these mortgage companies requires a greater monthly income? Explain. 



3.  	a. Write an equation that demonstrates one of the identity properties. Name the property used in the equation. 


b. Explain how to use the Distributive Property to find 7 · 23. 


c. Describe how to use the Commutative and Associative Properties to simplify the evaluation of 18 + 33 + 82 + 67. 



4. Think of a situation that could be modeled by this graph. Then label the axes of the graph and write several sentences describing the situation. 
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5. Phrase 1: x times y plus z; Phrase 2: x times the sum of y and z 
a. Discuss what is different between the two phrases. 



b. Find values for x, y, and z that make the two phrases equal. 





6. 	a. Solve 𝑟𝑦 + 𝑧 𝑚 – t = x for y, and explain each step in your solution. 


b. Would there be any limitations for the value of each variable? If so, explain the limitation. 



7. A certain lotion should be stored at 62°F with an allowance for 7°. 
a. Explain how to write an absolute value equation to represent this situation. 


b. Explain the steps to solve the absolute value equation. What do the solutions indicate? 



8. Tony and Ivia started walking south from the same location at the same time. Ivia walked 8 miles and walked 1 mile per hour faster than Tony who walked 6 miles. They each walked for the same amount of time. a. Describe how a proportion could be used to find the rate that each person walked. b. The next day they both walked 6 miles, and Ivia again walked 1 mile per hour faster than Tony, who walked 3 miles per hour. Determine whether a proportion could be used to find how long each person walked.


9. Curt’s Appliance Service charges $125 for the first half hour of each home visit plus $40 for each additional half-hour block of work. 
a. Write and graph a step-function to represent the total charges for every hour h of work. 

b. How much is charged for 76 minutes of work? c. Laurie was charged $365. How long did it take the work to get completed?



 10. 	a. Write a sequence that is an arithmetic sequence. State the common difference, and find 𝑎6. 


b. Write a sequence that is not an arithmetic sequence. Determine whether the sequence has a pattern, and if so describe the pattern. 


c. Determine if the sequence 1, 1, 1, 1, . . . is an arithmetic sequence. Explain your reasoning.

11. You are told that a line passes through (–2, 3). 
a. Discuss what other information you would need to graph this line. 

b. Then describe how you would use that information to graph the line and write its equation. 


12. Refer to the scatter plot at the right. 
a. Describe the pattern of points in the scatter plot and the relationship between x and y. 

b. Give at least two examples of real-life situations that, if graphed, would result in a correlation like the one shown in this scatter plot. 


c. Add a scale and heading to each axis. Then write an equation that would model the points represented by this plot. 






13. The table gives the life expectancy of a child born in the United States in a given year.
 a. Make a scatter plot of the data. 

b. Can you use the data to claim that the increase in life expectancy is caused by improved health care? Explain your response. 

c. Use the data to predict the life expectancy of a baby born in 2000. Explain how you determined your answer.
14. Solve 10n – 7(n + 2) > 5n – 12. Explain each step in your solution. 


15. Draw a line on a coordinate plane so that you can determine at least two points on the graph. 
a. Write an inequality to represent one of the half planes created by the line. 

b. Determine if the solution set of the inequality written for part a includes the line or not. Explain your response. 



16. Let b > 2. Describe how you would determine if ab > 2a. 


17. Determine if the open sentence | x – 2 | > 4 and the compound inequality –2x < 4 or x > 6 have the same solution set. 






18. ARCHITECTURE An architect is designing a house for the Frazier family. In the design, she must consider the desires of the family and the local building codes. The rectangular lot on which the house will be built is 158 feet long and 90 feet wide. 
a. The building codes state that one can build no closer than 20 feet to the lot line. Write an inequality to represent the possible widths of the house along the 90-foot dimension. Solve the inequality. 



b. The Fraziers requested that the rectangular house contain no less than 2800 square feet and no more than 3200 square feet of floor space. If the house has only one floor, use the maximum value for the width of the house from part a, and explain how to use an inequality to find the possible lengths. 



c. The Fraziers have asked that the cost of the house be about $175,000 and are willing to deviate from this price no more than $20,000. Write an open sentence involving an absolute value and solve. Explain the meaning of the answer.



19. Use the set {–1, 0, 1, 2} as a domain and the set {–3, –1, 4, 5} as a range. 
a. Create a relation. Express the relation as a set of ordered pairs.


b. Create a relation that is not a function. Express the relation as a table, a graph, and a mapping. 


c. Explain why the relation created for part b is not a function.



[bookmark: _GoBack]20.  Identify the function graphed as linear or nonlinear. Then estimate and interpret key features of the graph.
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