0004 Understand the structure and properties of the real number system
Apply knowledge of the place value system to represent and perform operations on real numbers in a variety of ways (e.g., numerical expressions, diagrams, objects).
1. In fiscal year 2021, XYZ Corporation made $499,890.54 in sales. What digit occupies the hundred-thousand’s slot in the number $499,890.54?
a. 0
b. 4
c. 5
d. 8
e. 9
2. In fiscal year 2021, XYZ Corporation made $499,890.94 in sales. While completing tax forms, they wish to round their revenue to the nearest dollar. Which of the following amounts correctly represents XYZ Corporation’s sales to the nearest dollar?
a. $499,890.90
b. $499,890.00
c. $499,891.00
d. $491,891.90
e. $499,891.94
3. In fiscal year 2021, XYZ Corporation made $499,890.94 in sales. While completing their income statements, they wish to round their revenue to the nearest thousand dollars. Which of the following amounts correctly represents XYZ Corporation’s sales to the thousand dollars?
a. $499,000
b. $499,500
c. $499,900
d. $500,000
e. $500,900

4. Which of the following is the correct place value block diagram for the number 137?
a. [image: ]
b. [image: ]
c. [image: ]
d. [image: ]
e. None of the above
Apply knowledge of number properties to solve problems using various representations of numbers (e.g., integers, exponents, scientific notation).
5. While calculating with some large numbers on her calculator, Angela gets an output of . Which of the following is closest to the number that Angela’s calculator is conveying?
a. 1.0305
b. 1.5229
c. 14.427
d. 103,050,000,000,000
e. 1,030,500,000,000,000,000
6. Which of the following statements about integers are true?
I. Integers are closed under addition and subtraction.
II. Integers are closed under multiplication and division.
III. 0 is an integer.
a. I only
b. III only
c. I and III only
d. II and III only
e. All 3 statements are true
7. Bob and Camille are discussing their birthdays and realize they are born exactly 700 days apart! If Bob was born on Sunday, November 15th, 1970, on which weekday was Camille born?
a. Sunday
b. Monday
c. Tuesday
d. Friday
e. Saturday
8. What number occupies the ten-millions slot in the number ?
a. 9
b. 8
c. 7
d. 6
e. 5
9. Simplify the following algebraic expression containing exponents:

a. 
b. 
c. 
d. 
e. 
10. While calculating with small numbers and fractions on her calculator, Denise gets an answer of . Which of the following values is the closest to the number on Denise’s calculator?
a. 0.00000000006674
b. 0.0000006674
c. 6.6741011
d. 55.74
e. 116.674
Analyze and justify a variety of algorithms and computational strategies, including mental math approaches and techniques.
11. Edward is trying to calculate  without using a calculator. To make the problem easier, Edward first notes that  and that . He then adds his two answers together to get . Which property of real numbers did Edward use to solve this problem?
a. Associative property
b. Commutative property
c. Distribute property
d. Identity property
e. Inverse property
12. Felicia is trying to figure out  without using a calculator. To make the problem easier, Felicia first notes that 8 is the same as  and rewrites the problem as . She knows that , that , and that . Therefore, the product  must also equal 128. Which property of real numbers did Felicia use to solve this problem?
a. Associative property
b. Commutative property
c. Distribute property
d. Identity property
e. Inverse property
Apply knowledge of prime numbers, factors, and divisibility to model and solve problems.
13. How many prime numbers less than or equal to 10 are even numbers?
a. 0
b. 1
c. 2
d. 10
e. There are no prime numbers less than or equal to 10
14. Let a and b be integers such that a is divisible by 3 and b is divisible by 6. Which of the following must be true about their product, ?
I.  is divisible by 2
II.  is divisible by 3
III.  is divisible by 6
a. I only
b. I and II only
c. I and III only
d. II and III only
e. All 3 statements are correct
15. Let a and b be integers such that a is divisible by 3 and b is divisible by 6. Which of the following must be true about be true about their sum, ?
I.  is divisible by 2
II.  is divisible by 3
III.  is divisible by 6
a. None of these statements must be true
b. I only
c. II only
d. III only
e. All 3 statements are correct
16. Let a and b be integers such that a is divisible by 10 and b is divisible by 11. Which of the following must be true about their product, ?
I.  is an even number
II.  is a prime number
III.  is divisible by 110
a. I only
b. I and II only
c. I and III only
d. II and III only
e. All 3 statements are correct
17. Let a and b be integers such that a is divisible by 10 and b is divisible by 11. Which of the following must be true about be true about their sum, ?
I.  is an even number
II.  is an odd number
III.  is divisible by 11
a. None of these statements must be true
b. I only
c. II only
d. III only
e. All 3 statements are correct
18. Which of the following statements must be true about the number  (where  denotes factorial)?
I.  is divisible by 7 (7 is a prime number)
II.  is divisible by 100
III.  is by 101 (101 is a prime number)
a. None of these statements must be true
b. I only
c. I and II only
d. I and III only
e. All 3 statements are correct
Apply knowledge of greatest common factors and least common multiples to model number theory concepts and solve mathematical and real-world problems.
19. Ginny, Hannah, and Isaac all run into each other at the laundromat one Sunday afternoon. Ginny goes to the laundromat every other day, while Hannah comes every Sunday. Isaac says he only stops in every 30 days. How many days will it be until the 3 friends are at the laundromat on the same day?
a. 14 days
b. 30 days
c. 90 days
d. 210 days
e. 420 days
20. Jackson is preparing goodie-bags for his 5th grade classroom. He has 60 stickers and 24 chocolates to give out, and he cannot have any leftovers. What is the greatest number of identical goodie-bags that Jackson can make for his classroom without having leftovers?
a. 4
b. 12
c. 24
d. 60
e. 120
21. Kyle and Lana are selling t-shirts for a school fundraiser. Kyle charges $8 per shirt and Lana charges $9 per shirt. At the end of the day, Kyle and Lana have raised the exact same total amount of money. What is the minimum amount of total sales Kyle could have had?
a. $1.00
b. $8.00
c. $9.00
d. $72.00
e. $144.00
22. Martin has a classroom of 30 boys and 42 girls. Martin wants to break the class up into the maximum number groups possible with the same numbers of boys and girls in each team. How many girls should Martin assign to each team?
a. 2 girls
b. 3 girls
c. 6 girls
d. 7 girls
e. 21 girls
23. Nora has a classroom of 29 boys and 42 girls. Nora wants to break the class up into the maximum number groups possible with the same numbers of boys and girls in each team. How many girls should Nora assign to each team?
a. 1 girl
b. 2 girls
c. 7 girls
d. 21 girls
e. 42 girls
24. Bus A and Bus B both depart from Union Station at 7:00 AM. Bus A’s route will return to Union Station every 15 minutes. Bus B’s route returns to Union Station every 40 minutes. If the busses are on time, what is the minimum number of hours that will pass before both busses arrive to Union Station at the same time?
a. 2 hours
b. 5 hours
c. 8 hours
d. 10 hours
e. 12 hours
Apply knowledge of the structure of the real number system, integer and rational exponents, irrational to model and solve problems.
25. Order the following numbers from least to greatest: , , , and :
a. , , , 
b. , , , 
c. , , , 
d.  , , , 
e. , , , 
26. Which of the following is equivalent to the expression ?
a. 
b. 
c. 
d. 
e. 
27. Which of the following statements are true about irrational numbers?
I. The product of irrational numbers is always irrational
II. All irrational numbers are also fractions
III. All irrational numbers are also real numbers
a. None of these statements are correct
b. I only
c. III only
d. II and III only
e. All 3 statements are correct
28. Which of the following is equivalent to the expression ?
a. 
b. 
c. 
d. 
e. 
29. Ori is a baking and pastry student and is preparing a sheet cake. Ori will need his cake to be a perfect square shape and must have a finished area of exactly . Which of the following should Ori choose for the side-length of his sheet cake?
a. 
b. 
c. 
d.  
e. 
30. Solve for  in the following equation: 
a. 
b. 
c. 
d. 
e. 
31. A petri dish contains 1,000,000 cells of a certain bacteria. The number of cells in the petri dish will double every 2.5 hours. Which of the following is closest to the amount of bacteria that will be in the petri dish after 12 hours?
a.        4,800,000 cells
b.      16,000,000 cells
c.      27,857,618 cells
d.      32,000,000 cells
e. 4,096,000,000 cells
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