0005 Understand expressions and equations
Identify one- and two-variable equations and inequalities that represent a variety of situations or representations.

1. Alicia has a cell phone plan that costs $20 per month and includes unlimited calling and texting. For data, Alicia must pay $0.50 per gigabyte of data used. At the end of the month, Alicia has used  gigabytes of data and has a total bill of . Which of the following equations most accurately represents the relationship between these variables?
a. 
b. 
c. 
d. 
e. 
2. Bryan has $20 from his mother to take to the fair. It costs $1 to enter the fair, $2 for each food ticket, and $3 for each ride ticket. If Bryan has  food tickets and  ride tickets, which of the following inequalities best represents Bryan’s situation?
a. 
b. 
c. 
d. 
e. 
3. 
4. Carlos owns a shipping business that is very sensitive to the price of gas. For every dollar increase in the price of gas, Carlos’s profits decline by $500,000. If the current price of gas is $3.50, and Carlos’s company makes $10 million a year, which of the following equations best represents the relationship between the price of gas, , and Carlos’s profits, .
a. 
b. 
c. 
d. 
e. 
5. 
6. Researchers are trying to introduce rabbits to part of the world where there currently are none. The researchers start with 20 rabbits and estimate that for the foreseeable future, the population of rabbits will double every 6 years. If  is the numbers of years since the beginning of the experiment, and  is the number of rabbits at time , which of the following equations best represents this situation?
a. 
b. 
c. 
d. 
e. 
7. 
8. Dan and Ethan are brothers. Their combined age is 45 years, and Dan is older than Ethan by 5 years. Determine Dan and Ethan’s ages.
a. 
b. Ethan is 18, Dan is 23
c. Ethan is 18, Dan is 27
d. Ethan is 20, Dan is 25
e. Ethan is 25, Dan is 30
9. 
10. Fran has an old jar filled with pennies and nickels, and she finally decides to empty it out and bring the change to the bank. At the bank, Fran learns that her jar of pennies and nickels had exactly 5,000 coins, and was worth $200.00 in total! How many pennies and nickels did Fran have in her jar?
a. 
b. 0 pennies & 5,000 nickels
c. 1,250 pennies & 3,750 nickels
d. 2,500 pennies & 2,500 nickels
e. 3,750 pennies & 1,250 nickels 
11. 
12. Grace has an old jar filled with pennies and nickels, and it has gotten pretty heavy. The exact weight of the coins (not including the jar) is 10,000 grams-- about 22 pounds! If the coins altogether are worth $92.50, how many of each coin does she have? Important note: a penny weighs 2.5 grams and a nickel weight 5 grams.
a. 
b. 0 pennies & 2,000 nickels 
c. 250 pennies & 1,800 nickels
d. 500 pennies & 1,750 nickels 
e. 1,000 pennies & 1,650 nickels 
13. 
14. The sum of two numbers is 36, and the second number is 2 more than the first number. What is the product of these two numbers?
a. 
b. 255
c. 288
d. 320
e. 323

[bookmark: _Hlk107403075]Identify equivalent forms of mathematical expressions or equations that result from application of a variety of algebraic techniques (e.g., simplifying, factoring, solving for a different variable).

15. To convert degrees Fahrenheit to degrees Celsius, the following formula is used: 

Using this information alone (i.e., without any looking up), what is the formula for degrees Celsius to degrees Fahrenheit?
a. 
b. 
c. 
d. 
e. [bookmark: _Hlk107402064]
16. 
17. If , what is the value of ?
a. 
b. 
c. 
d. 
e. 
18. 
19. Harry is a rocket engineer. He knows what forces the rocket will experience and he knows the rocket’s mass, but he is frequently interested in calculating the rocket’s acceleration in different circumstances. To do this, Harry is using Newtons 2nd law, , where  is the total force,  is the mass of the object, and  is the acceleration of the object. Which of the following correctly show acceleration in terms of mass and force?
a. 
b. 
c. 
d. 
e. 
20. 
21. Solve for :



a. 
b. 
c. 
d. 

22. Simplify, removing all negative and decimal exponents:

a. 
b. 
c. 
d. 
e. 
23. 
24. Which of the following is equivalent to ?
a. 
b. 
c. 
d. 
e. 
25. 
26. Which of the following is equivalent to 

provided that  and ?
a. 
b. 
c. 
d. 
27. Let . For which of the following values of  is  equal to zero?
a. 0
b. 1
c. 5
d. 120
[bookmark: _Hlk112148105]Justify algebraic techniques using the properties of the real numbers.
28. Isabella is trying to calculate  without a calculator. Isabella uses the following reasoning:

Isabella knows that  and that . Therefore, she reasons that the answer to her product must be .

Which property of real numbers is Isabella making use of in her calculation of ?
a. 
b. Associative Property of Multiplication
c. Commutative Property of Addition
d. Commutative Property of Multiplication
e. Distributive Property
29. 
30. Julie is trying to compute the tax on her bill. She is trying to compute  of , but it’s not very easy to do in her head. However, Julie has a shortcut—she knows that  of  is the same as  of , so the tax she owes is . Which properties of real numbers did Julie using in reasoning that ?
a. 
b. Commutative and Associative properties
c. Commutative and Distributive properties
d. Inverse and Distributive properties
e. Inverse and Identity properties
31. 
32. Kevin is finishing up a math problem and comes out with a complicated expression:
However, Kevin knows that he can simplify this expression using the properties of real numbers. Kevin simplifies this expression as
Which of the following properties of real numbers did Kevin use in his simplification?
a. 
b. Associative Property
c. Closure Property
d. Commutative Property
e. Distributive Property
33. 
34. Expand .
a. 
b. 
c. 
d. 
e. 
35. 
36. Expand .
a. 
b. 
c. 
d. 
e. 
37. 
38. Expand .
a. 
b. 
c. 
d. 
e. 
39. 
40. Expand .
a. 
b. 
c. 
d. 
e. 
41. 
42. Which of the following statements are true?
I. Multiplication is associative
II. Division is commutative
III. Every real number has an additive inverse
a. 
b. I only
c. I and II only
d. I and III only
e. All 3 statements are true

Evaluate the validity of proposed solutions to inequalities, equations, or systems of equations.

43. Which of the following points lines on the plane of ?
a. 
b. 
c. 
d. 
e. 
44. 
45. A researcher is studying the growth of a certain type of bacteria. The researcher knows that the bacteria will grow according to the following formula (rounded to the nearest whole number)
where  represents the time in days and  represents the number of bacteria. Which of the following statements is true?
a. [bookmark: _Hlk112155374]At the very beginning of the experiment, the researcher has 13,045 bacteria.
b. After 1 year, the researcher will have  bacteria.
c. After 1 year, the researcher will have 13,135 bacteria.
d. After 1 year, the researcher will have 62,275 bacteria.
46. Solve the system of equations:

a. 
b. 
c. 
d. 
e. 
47. 
48. Solve the system of equations:

a. 
b. 
c. 
d. 
e. 
49. 
50. Solve the system of equations:

a. 
b. 
c. 
d. 
e. 
51. 
52. Which of the following is a solution of the inequality ?
a. 
b. 
c. 
d. 
e. None of the above

