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LEARNING GUIDE 

 

Lesson 14: More Problems Involving Real Numbers Time: 1.5 hours 

Pre-requisite Concepts: Whole numbers, Integers, Rational Numbers, Real Numbers, Sets 

About the Lesson: This is the culminating lesson on real numbers. It combines all the concepts 

and skills learned in the past lessons on real numbers. 

 

Objectives: 

In this lesson, you are expected to: 

1. Apply the set operations and relations to sets of real numbers 

2. Describe and represent real-life situations which involve integers, rational numbers, 

square roots of rational numbers, and irrational numbers  

3. Apply ordering and operations of real numbers in modeling and solving real-life 

problems 

 

Lesson Proper: 

 Recall how the set of real numbers was formed and how the operations are performed. 

Numbers came about because people needed and learned to count. The set of counting numbers 

was formed. To make the task of counting easier, addition came about. Repeated addition then 

got simplified to multiplication. The set   of counting numbers is closed under both the 

operations of addition and multiplication. When the need to represent zero arose, the set W of 

whole numbers was formed. When the operation of subtraction began to be performed, the W 

was extended to the set   or integers.   is closed under the operations of addition, multiplication 

and subtraction. The introduction of division needed the expansion of   to the set   of rational 

numbers.   is closed under all the four arithmetic operations of addition, multiplication, 

subtraction and division. When numbers are used to represent measures of length, the set   or 

rational numbers no longer sufficed. Hence, the set   of real numbers came to be the field where 

properties work. 

 

 The above is a short description of the way the set of real numbers was built up to 

accommodate applications to counting and measurement and performance of the four arithmetic 

operations. We can also explore the set of real numbers by dissection – beginning from the big 

set, going into smaller subsets. We can say that   is the set of all decimals (positive, negative 

and zero). The set   includes all the decimals which are repeating (we can think of terminating 

decimals as decimals in which all the digits after a finite number of them are zero). The set 

  comprises all the decimals in which the digits to the right of the decimal point are all zero. This 

view gives us a clearer picture of the relationship among the different subsets of   in terms of 

inclusion. 
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We know that the nth root of any number which is not the nth power of a rational number is 

irrational. For instance,  ,   , and   
 

 are irrational. 

 

Example 1.  Explain why      is irrational. 

We use an argument called an indirect proof. This means that we will show why     

becoming rational will lead to an absurd conclusion. What happens if     is rational? 

Because   is closed under multiplication and 
 

 
 is rational, then     

 

 
 is rational. 

However,    
 

 
   , which we know to be irrational. This is an absurdity. Hence we 

have to conclude that     must be irrational. 

 

Example 2.  A deep-freeze compartment is maintained at a temperature of 12°C below zero. If 

the room temperature is 31°C, how much warmer is the room temperature than the 

temperature in the deep-freeze compartment. 

 

Get the difference between room temperature and the temperature inside the deep-freeze 

compartment 

           . Hence, room temperature is 43°C warmer than the compartment. 

 

Example 3. Hamming Code 

A mathematician, Richard Hamming developed an 

error detection code to determine if the information 

sent electronically is transmitted correctly. 

Computers store information using bits (binary 

digits, that is, a 0 or a 1). For example, 1011 is a 

four-bit code. Hamming uses a Venn diagram with 

three “sets” as follows: 

 

1. The digits of the four-bit code are placed in 

regions a, b, c, and d, in this order. 

       
  

  

W 

a 

b 
c 

d 

E 

F 

G 
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2. Three additional digits of 0’s and 1’s are put in the regions E, F, and G so that 

each “set” has an even number of 1’s. 

3. The code is then extended to a 7-bit code using (in order) the digits in the regions 

a, b, c, d, E, F, G. 

 

For example, the code 1011 is encoded as follows: 

 

 

 

 

 

 

 

 

 

 

Example 4.  Two students are vying to represent their school in the regional chess competition. 

Felix won 12 of the 17 games he played this year, while Rommel won 11 of the 14 games 

he played this year. If you were the principal of the school, which student would you 

choose? Explain. 

 

The Prinicpal will likely use fractions to get the winning ratio or percentage of each 

player. Felix has a 
  

  
winning ratio, while Rommel has a 

  

  
winning ratio. Since 

  

  
 

  

  
, 

Rommel will be a logical choice. 

 

Example 5.  A class is having an election to decide whether they will go on a fieldtrip. They will 

have a fieldtrip if more than 50% of the class will vote Yes. Assume that every member 

of the class will vote. If 34% of the girls and 28% of the boys will vote Yes, will the class 

go on a fieldtrip? Explain. 

 

 Although            , less than half of the girls and less than half of the boys 

voted Yes. This means that less than half all students voted Yes.  

 

Example 6.  A sale item was marked down by the same percentage for three years in a row. 

After two years the item was 51% off the original price. By how much was the price off 

the original price in the first year? 

 

 Since the price after 2 years is 51% off the original price, this means that the price is then 

49% of the original. Since the percentage ratio must be multiplied to the original price 

twice (one per year), and             , then the price per year is 70% of the price in 

the preceding year. Hence the discount is 30% off the original. 

 

 

 

 

1 

0 
1 

1 

0 

1 

0 
1 

1 

0 1 
1011 1011001 
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Exercises: 

 

1. The following table shows the mean temperature in Moscow by month from 2001 to 2011 

 

January       May        September        

February       June        October      

March       July        November        

April      August        December       

 

Plot each temperature point on the number line and list from lowest to highest. 

 

2. Below are the ingredients for chocolate oatmeal raisin cookies. The recipe yields 32 cookies. 

Make a list of ingredients for a batch of 2 dozen cookies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. In high-rise buildings, floors are numbered in increasing sequence from the ground-level 

floor to second, third, etc, going up. The basement immediately below the ground floor is 

usually labeled B1, the floor below it is B2, and so on. How many floors does an elevator 

travel from the 39
th
 floor of a hotel to the basement parking at level B6? 

 

4. A piece of ribbon 25 m long is cut into pieces of equal length. Is it possible to get a piece 

with irrational length? Explain. 

 

5. Explain why     is irrational. (See Example 1.) 

1 ½ cups all-purpose flour 
1 tsp baking soda 
1 tsp salt 
1 cup unsalted butter 
¾ cup light-brown sugar 
¾ cup granulated sugar 
2 large eggs 
1 tsp vanilla extract 
2 ½ cups rolled oats 
1 ½ cups raisins 
12 ounces semi-sweet chocolate 
chips 


