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Technical Writing 

22. Explain the difference between the natural numbers and the integers.   The integers is a larger set than the 
natural numbers.  It contains all the natural numbers as well as their negative versions, e.g. -3 as well as +3. 

23. In your own words, describe what it means for one set to be a subset of another.   One set is a subset of another 
if the larger set contains all the members of the smaller set. 

24. Explain the difference between “a subset of” and “an element of”.   
 

Investigations 

25. Suppose I give you two sets:  the set of real numbers between 0 and 5 and the set of real numbers between 3 
and 9.  What numbers do those two sets have in common?  How can you identify this “intersection” by using 
a number line?   These sets have all the numbers between 3 and 5, inclusive, in common.  You can demonstrate this 
by drawing both sets on a number line using two different colored pencils.  The “common” region would be where 
the two numbers overlap. 

26. Look again at the two sets in question one.  If you combine those two sets into one, how would you describe it?  
How can you identify this “union” of the two sets by using a number line?   If you combined the two sets 
together, you would get all the numbers between 0 and 9.  You can use a number line here as well but the new set 
would be the entire shaded region regardless of the color. 

 

Find the Error 

Explain why each of the following statements is incorrect and, if possible, correct it. 

27. If A = {1, 2, 6, 10} then {1}  A.    A set can’t be an element of a set.  The correct way to write it would be {1}  A, 
i.e. {1} is a subset of A. 

28. Every rational number is an integer.   This is backwards.  It should be, “Every integer is a rational number.” 

29. If B = {1, 2, 10, 12, 15, 19} and C = {1, 2, 10, 11, 15} then C  B.   C can’t be a subset of B because C has a 
number in it that isn’t in B, i.e. 11. 

30. If D = {1, 2, 3, 6, 19, 21, 26} and E = {1, 2, 19, 21} then D  E.   D has several numbers that aren’t in E so it can’t 

be a subset of E.  It would be correct to say, E  D. 
 
 

Section 2.5 – Union and Intersection 
 

In This Section In this section, we’ll be looking at two ways that sets can “interact” with each other:  
unions and intersections. 
 

Learning Objectives 1. Find the intersection of two or more sets. 

2. Find the union of two or more sets. 
 

Required Material Students should be familiar with sets and the way that they’re written.  Students 
should also be familiar with standard numeric sets like the integers and the rational 
numbers. 
  

Teaching Suggestions Warm Up Questions  Try coming up with two sets that you belong to.  For example, 
I belong to {math professors} and {fathers}.  How would you describe the people that 
your sets have in common?  For my example it would be {people who are math 
professors and fathers}.  
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Union and intersection have counterparts in standard English.  Union corresponds to 
the English “or”; intersection corresponds to “and”.  Think of it this way:  If I ask you 
for the intersection of two sets what I want is all of the elements that are in the first 
set and in the second set.  If, on the other hand, you’re looking for the union of two 
sets then you want all of the elements that are in the first set or in the second set.  
We’ll explore this idea more in the next section when we talk about combining 
inequalities. 
 
You can illustrate most of the concepts from this section using family pictures.  Start 
by getting individual pictures of people from your family, e.g. children, parents, 
grand-parents, etc.  Split them into two groups:  people on mom’s side of the family 
and people on dad’s side of the family. 
 

Subsets Pull out all the pictures from the grand-parents’ 
generation. 

Intersections Take the pictures from mom’s side of the 
family and dad’s side of the family and find the 
ones that they have in common.  (This will 
probably just be the children.) 

Union Combine the pictures from the two sides of the 
family together to make up the entire family. 

 
 
The Power of Visualization  Sometimes it can be difficult to determine intersection 
just by looking at the description of a collection of sets.  Pictures can be very helpful 
in clarifying these more complex situations.  In the latter part of the exercises, if 
things start to get confusing, try drawing each set on its own number line with the 
lines stacked over each other.  Then you can pick out the intersection by looking at 
the points on the line.  You’ll find as we go further in this book and into other 
branches of mathematics, in particular geometry, that making a visual representation 
of a problem is a powerful problem solving technique. 
 
Multiple Sets  We’ve spent this section looking at combining two sets, e.g. A  B 

and D  F.  The same principles apply to multiple sets.  For example, if we have A = 

{1, 2, 3}, B = {2, 3, 8} and C = {1, 5, 7} we could find A  B  C by looking at the 

sets two at a time.  For example, first find A  B = {2, 3} then take the union of that 

with C:  {2, 3}  C = {2, 3}  {1, 5, 7} = {1, 2, 3, 5, 7}. 
 

Additional Examples  

Find the union and intersection of the following sets. 

1. {8, 19, 23, 27} and {27, 29, 30, 31} union = {8, 19, 23, 27, 29, 30, 31}, intersection = {27} 

2. {a, b, c, d, f, g} and {a, b, c, d, e, f, g} union = {a, b, c, d, e, f, g}, intersection = {a, b, c, d, f, g} 

3. {-1, 0, 1, 2, 3, 4, 5, 6} and {1, 3, 5, 7, 9, 11} union = {-1, 0, 1, 2, 3, 4, 5, 6, 7, 9, 11}, intersection = {1, 3, 5} 

4. {even integers} and {natural numbers} union = {natural numbers and negative even integers} 

 intersection = {even natural numbers} 
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5. {real numbers less than -1} and {natural numbers less than -1} 

 union = {real numbers less than -1} 

 intersection = {natural numbers less than -1} 

Exercise Solutions 

Find the union and intersection of the following sets. 

1. {2, 4, 10, 12} and {2, 3, 4, 5} union = {2, 3, 4, 5, 10, 12}, intersection = {2, 4} 

2. {-10, -3, -1, 4, 1, 3} and {10, 24, 100, -1, 2, 3} union = {-10, -3, -1, 1, 2, 3, 4, 10, 24, 100}, intersection = {-1, 3} 

3. {5, 7, -9, -3, 16} and {2, 4, 6, 8, 10} union = {-9, -3, 2, 3, 4, 5, 6, 7, 8, 10, 16}, intersection =  

4.     {-10, -5, 0, 5, 10} and {-20, -10, 0, 10, 20} union = {-20, -10, -5, 0, 5, 10, 20}, intersection = {-10, 0, 10} 

5. {the natural numbers greater than 5} and {the natural numbers less than 10}   

  union = {the natural numbers}, intersection = {the natural numbers greater than 5 and less than 10} 

6. {the real numbers greater than -1} and {the natural numbers between -10 and 2}  

 union = {the natural numbers greater than -10 and the real numbers greater than -1} 

 intersection = {the natural numbers between -1 and 2} 

7.     {the even whole numbers} and {the positive real numbers} 

 union = {the positive real numbers}, note that all whole numbers are also positive real numbers 

 intersection = {the even whole numbers} 

8. { a, b, c, d, e } and { all letters in the English alphabet } 

  union = {all letters in the English alphabet} 

  intersection = {a, b, c, d, e} 

9. { states that border the Pacific Ocean } and { states that border the Gulf of Mexico } 

  union = {states that border the Pacific Ocean and states that border the Gulf of Mexico} 

  intersection =  
 

Technical Writing 

10. Explain the difference between the intersection and the union of two sets.  The union of two sets is another set 
made up of every element that is in either of the two original sets.  The intersection of two sets is a set made up of all 
the elements that the two original sets have in common. 

11. Explain how you would go about finding A  B  C.  To find the intersection of multiple sets you should do 
them two at a time.  For example, in this case, you would first find the intersection of A and B then find the 
intersection of that set with C. 

 

Investigations 

12. Suppose you have two sets, A and B, and you know that A  B, i.e. A is a subset of B.  What does this tell you 
about the union of the two sets?  (Try coming up with some specific examples for A and B and see what the 
union looks like.)  If one set is contained in another than it’s completely contained in the union, i.e. if A  B  then 

A  B = B.  For example, if A = {1, 2, 3} and B = {1, 2, 3, 4, 5} then A  B = {1, 2, 3, 4, 5} = B. 

13. Suppose you have two sets, A and B, and you know that A  B, i.e. A is a subset of B.  What does this tell you 
about the intersection of the two sets?  If one set is contained in another then the intersection equals the smaller 

set, i.e. if A  B  then A  B = A.  For example, if A = {1, 2, 3} and B = {1, 2, 3, 4, 5} then A  B = {1, 2, 3} = A. 
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14. If you have two sets, A and B, which will be larger, A  B or A  B?  (By larger, I mean that it has more 
elements.  You can assume that the two sets both have a finite number of elements.)  The intersection is always 
going to be the smaller of the two.  It contains only the elements that the two sets have in common which will 
always be fewer than all of the elements in both sets. 

 

Find the Error 

Explain why each of the following statements is incorrect and, if possible, correct it. 

15. If A = {1, 2, 6, 10} and C = {2, 6, 10} then A  B = {1, 2, 6, 10}.    {1, 2, 6, 10} would be the union of the set, not 
the intersection.  The intersection would be {2, 6, 10}. 

16. If X = {1, 6, 10, 11, 54} then Y = {1, 6, 10, 25, 45} then X  Y = {1, 6, 10}.    {1, 6, 10} is the intersection of the 
sets.  Their union would be {1, 6, 10, 11, 24, 45, 54}. 

17. A  B  C = A  B.  You can’t disregard the values that are in C.  This is only true in the special case where C is a 

subset of  A  B. 
 
 

Section 2.6 – Graphing Relationships 
  

In This Section This section is a natural step forward from the previous one.  Instead of making lists 
of numbers and asking for their intersection and union, we’ll use inequalities to 
define our sets and then draw pictures to help us visualize the intersections and 
unions. 
 

Learning Objectives 1. Simplify compound inequalities. 

2. Graph compound inequalities 
 

Required Material Students need to know how to construct a number line how to determine the union 
and intersection of sets of numbers. 
 

Teaching Suggestions Warm Up Questions  Say I tell you that x > 0 and x < 3.  Does -1 satisfy both 
inequalities?  How about +1?  And what about 4?  Try some more numbers and see if 
you can find a pattern. 
 
Remember that the simplicity of mathematical notation compared to English phrases 
was a major theme in the first several chapters.  We’ve come back to that by using 
inequalities to describe sets.  It’s much quicker to describe a set as  x < 5 rather than 
{ all real numbers less than 5}.  You can illustrate this by giving English or 
mathematical examples to the students and have them write the opposite version.  For 
example, 

x > 6 { the set of all real numbers greater than 6 } 

x  -3 { the set of all real numbers less than or equal to -3 } 

x > 3 and x < 7 { the set of all real numbers greater than 3 and less than 7 } 

 
Exhausting the Possibilities  If you have two inequalities then there are only two 
possible situations:  The inequalities are the same, i.e. both > or both <, or the 
inequalities are mixed, i.e. one expression has < while the other has >.  The first case 
 


