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Introductory Message 

For the facilitator: 

Welcome to the General Mathematics (Grade 11) Self-Learning Module (SLM) on   

Propositional Logic; Syllogisms and Fallacies! 

This module was collaboratively designed, developed and reviewed by educators both 

from public and private institutions to assist you, the teacher or facilitator in helping 

the learners meet the standards set by the K to 12 Curriculum while overcoming 

their personal, social, and economic constraints in schooling.  

This learning resource hopes to engage the learners into guided and independent 

learning activities at their own pace and time. Furthermore, this also aims to help 

learners acquire the needed 21st century skills while taking into consideration their 

needs and circumstances. 

In addition to the material in the main text, you will also see this box in the body of 

the module: 

 

 

 

 

 

 

As a facilitator you are expected to orient the learners on how to use this module. 

You also need to keep track of the learners' progress while allowing them to manage 

their own learning. Furthermore, you are expected to encourage and assist the 

learners as they do the tasks included in the module.    

 

 

 

 

 

 

 

 

 

 

 

Notes to the Teacher 

This contains helpful tips or strategies that 

will help you in guiding the learners. 
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For the learner: 

Welcome to the General Mathematics (Grade 11) Self-Learning Module (SLM) on   

Propositional Logic: Syllogisms and Fallacies! 

The hand is one of the most symbolized part of the human body. It is often used to 

depict skill, action and purpose. Through our hands we may learn, create and 

accomplish. Hence, the hand in this learning resource signifies that you as a learner 

is capable and empowered to successfully achieve the relevant competencies and 

skills at your own pace and time. Your academic success lies in your own hands! 

This module was designed to provide you with fun and meaningful opportunities for 

guided and independent learning at your own pace and time. You will be enabled to 

process the contents of the learning resource while being an active learner. 

This module has the following parts and corresponding icons: 

 
What I Need to Know  

 

This will give you an idea of the skills or 

competencies you are expected to learn in the 

module.  

 
What I Know  

 

This part includes an activity that aims to 

check what you already know about the 

lesson to take. If you get all the answers 

correct (100%), you may decide to skip this 

module.  

 
What’s In 

 

This is a brief drill or review to help you link 

the current lesson with the previous one. 

 
What’s New 

 

In this portion, the new lesson will be 

introduced to you in various ways such as a 

story, a song, a poem, a problem opener, an 

activity or a situation. 

 
What is It 

 

This section provides a brief discussion of the 

lesson. This aims to help you discover and 

understand new concepts and skills. 

 
What’s More 

 

This comprises activities for independent 

practice to solidify your understanding and 

skills of the topic. You may check the 

answers to the exercises using the Answer 

Key at the end of the module. 

 
What I Have Learned 

 

This includes questions or blank 

sentence/paragraph to be filled in to process 

what you learned from the lesson. 

 
What I Can Do 

 

This section provides an activity which will 

help you transfer your new knowledge or skill 

into real life situations or concerns. 
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Assessment 

 

This is a task which aims to evaluate your 

level of mastery in achieving the learning 

competency.  

 
Additional Activities 

 

In this portion, another activity will be given 

to you to enrich your knowledge or skill of the 

lesson learned. This also tends retention of 

learned concepts. 

 
Answer Key 

 

This contains answers to all activities in the 

module. 

 

At the end of this module you will also find: 

 

The following are some reminders in using this module: 

1. Use the module with care. Do not put unnecessary mark/s on any part of the 

module. Use a separate sheet of paper in answering the exercises. 

2. Don’t forget to answer What I Know before moving on to the other activities 

included in the module. 

3. Read the instruction carefully before doing each task. 

4. Observe honesty and integrity in doing the tasks and checking your answers.  

5. Finish the task at hand before proceeding to the next. 

6. Return this module to your teacher/facilitator once you are through with it. 

If you encounter any difficulty in answering the tasks in this module, do not 

hesitate to consult your teacher or facilitator. Always bear in mind that you are 

not alone. 

We hope that through this material, you will experience meaningful learning and 

gain deep understanding of the relevant competencies. You can do it! 

 

 

 

 

 

 

 

References This is a list of all sources used in developing 

this module. 
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What I Need to Know 

This module was designed and written with you in mind. It is here to help you master 

the Propositional Logic; Syllogisms and Fallacies. The scope of this module permits 

it to be used in many different learning situations. The language used recognizes the 

diverse vocabulary level of students. The lessons are arranged to follow the standard 

sequence of the course. But the order in which you read them can be changed to 

correspond with the textbook you are now using. 

This module presents lessons in the following manner:  

1.  Illustrating and Symbolizing Propositions 

2. Distinguishing between simple and compound propositions 

3. Performing the different types of operations on propositions 

After going through this module, you are expected to: 

1. Illustrate and Symbolize Propositions 

2. Distinguish between simple and compound propositions 

3. Perform the different types of operations on propositions 
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What I Know 

Choose the letter of the best answer. Write the chosen letter on a separate sheet of 
paper. 

1. Which of the following statement is a proposition? 
a. Get me a glass of milkshake. 
b. God bless you . 
c. What is the time now? 
d. The only odd prime number is 2. 

2. Which of the following statement is not a proposition?  
a. There are snakes in the forest. 
b. Some crocodiles are found in the city . 

c. Not all lamb is tame. 
d. Triangle ABC is a right triangle. 

3. “Robin cannot swim or Gil cannot play the guitar”. Which of the following is 
correct symbols? 

a. ~ p ∨ ~ q 

b.   q ∨ p 

      c. ~ q ∧ ~ p 

      d. ~ p → q 
4. Let p be “ Mylene is beautiful.” and q be “ Mylene is rich.”. Which of the 

following statements is equivalent to this symbol p∧~q  ? 

a. Mylene is neither beautiful nor poor. 
b. Mylene is rich and she is beautiful. 
c. Mylene is beautiful but rich. 
d. Mylene is ugly but rich 

5. Which statement is the negation of “ No items are for sale.”? 
a. Every items are for sale. 
b. Some items are for sale. 
c. All items are for sale. 
d. All items are not for sale. 

6.  It is a proposition that cannot be broken down any further into other 
component propositions. 

a. Compound proposition 
b. Simple proposition 
c. Fallacy 
d. Tautology 

7. It is a proposition formed by combining two or more simple categorical 
proposition. 

a. Tautology  
b. Fallacy  
c. Simple proposition 
d. Compound proposition 

8. Which statement below is considered a simple proposition? 
a. Welcome to the Philippines! 
b. Find a number which divides your age. 
c. Two is a prime number. 
d. What is the domain of the function? 
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9. Which statement below is considered a compound proposition? 
a. Tomato is a fruit. 
b. Parallel lines intersect. 
c. Do you want to sing and dance? 
d. He is tall, dark and handsome. 

10. Given:   p: Maria is a dancer.  q: Maria is a singer. 
Which English sentence describes “p Ʌ q”? 

a. Maria is not a dancer and a singer. 
b. Maria is a dancer or a singer. 
c. Maria is a dancer and a singer. 
d. Maria is a singer but not a dancer. 

11. Consider the propositions p: ‘Today is Monday’ and q: ‘Today is my birthday’. 
The proposition (∼ 𝑝) ∨ 𝑞 can be translated as 

a. Today is not Monday and today is my birthday. 
b. Today is not Monday or today is my birthday. 
c. If today is not Monday, then today is my birthday. 
d. Today is Monday if and only if it is my birthday. 

12. The statement ‘If 𝜋 > 3, then Makati is a province in the Philippines’ has a 
false truth value. Why? 

a. the hypothesis is true and the conclusion  is false 
b. the hypothesis is false and the conclusion is true 
c. the hypothesis and conclusion are both false 
d. the hypothesis and conclusion are both true 

13. The proposition p is a true statement, q is a false statement, and r is a true 
statement. Which of the following has a false truth value? 

a. (~𝑞) ↔ (𝑝 ∨ 𝑟) 
b. (𝑝 ∧ (~𝑟)) → 𝑞 
c. 𝑝 ∧ (𝑞 ∨ (∼ 𝑟)) 
d. 𝑝 ∨ 𝑞 ∨ 𝑟 

14. The proposition 𝑝 ∧ (∼ 𝑞) is a true statement, which of the following has the 
same truth value? 

a. (∼ 𝑝) ∨ 𝑞 

b. 𝑝 → 𝑞 
c. (~𝑝) ↔ (𝑞) 
d. 𝑝 ∧ 𝑞 

15.  Which among the statements takes the same truth value of the proposition 
‘Either 4 is an odd number or 10 is an even number’? 

a. If 4 is an odd number, then 10 is an even number. 
b. 4 is an even number if and only if 10 is an odd number. 
c. 4 is an odd number and 10 is an even number. 
d. 4 is an odd number if and only if 10 is an even number. 
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Lesson 

1 
Illustrating and Symbolizing 

Propositions 

Propositional logic is a branch of mathematical logic that studies the truth 

and falsity of proposition.  

 

What’s In 

Some things can be determined or identify a propositions. Recall the 
knowledge of 4 kinds of sentences studied in JHS English Subject in which each 
kind will be helpful to determine easily a proposition. 

4 Kinds of Sentences 

1. Declarative sentence is used to make statement of fact, wish, 
intent, or feeling. It usually ends with a period. (.) 
Example:  I love my dog. 
       The moon is made of green cheese.        

2. Imperative sentence is used to state of command, request, or 
direction. It ends with a period or exclamatory mark.(. or !) 
Example: Pick up the book, please. 
       Be quiet!   

3. Interrogative sentence is used to ask question. It ends with a 
question mark. (?) 
Example: Did you prepare for final examination?      

                 Have you made you’re a decision yet. 

4. Exclamatory sentence is used to express strong feeling. It ends 
with exclamatory mark. (!) 
Example: Don’t talk, get out! 
       The teacher shouted, “Keep quiet!” 

    
This means that we can easily recognized or identify a propositions by 

reviewing our previous knowledge on four 4 kinds of sentences. Only a declarative 

sentences will be recognized as a propositions. 

 

In general, a propositions for those sentences under the declarative 

sentences and failed to be a declarative sentences are not a propositions. But some 

declarative sentences failed to be a propositions. Enough understanding of a 

definition of propositions will be helpful to identify a statement if it is proposition 

or not. 
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Classify each sentence as declarative, imperative, interrogative, or exclamatory. 

1. Mindanao is an island in the Philippines.  
2. Find a number which divides your age.  
3. My seatmate will get a perfect score in the logic exam.  
4. Welcome to the Philippines!  
5. 3 + 2 = 5 

6.  f(x) = 
√𝑥

(𝑥+1
 is a rational function.  

7. What is the domain of the function?  
8. I am lying.  

9.  It is not the case that √2 is a rational number.  
10.  Either logic is fun and interesting, or it is boring.  
11. If you are a Grade 11 student, then you are a Filipino. 
12. If you are more than 60 years old, then you are entitled to a Senior 

Citizen’s  card, and if you are entitled to a Senior Citizen’s card, then 
you are more than   60 years old.  

 
 

 

What’s New 

To help you understand propositions, do the following activity. 

 

 

 

 

 

 

 

 

 

 

 

Answers:  
1. Declarative Sentence   7. Interrogative Sentence  

  2. Imperative sentence   8. Declarative Sentence  
 3. Declarative sentence   9. Declarative sentence 
 4. Exclamatory sentence   10. Declarative sentence 
 5. Declarative sentence   11. Declarative sentence 
 6. Declarative sentence   12. Declarative sentence 

  

It can be observed that as identifying of what kinds of sentences, we can easily 

be recognized as propositions. 

 

 

 

 

 

 

 

 

Notes to the Teacher 

Only declarative sentences can be a propositions but not all 

declarative sentences be propositions. Give emphasis the definition 

of propositions.  
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What is It 

Proposition 

Definition 

           A proposition is a declarative sentence that is either true or false, but not 

both. If a proposition is true, then its truth value is true, which is denoted by T; 

otherwise, its truth value is false, which is denoted by F. 

  

Propositions are usually denoted by small letters. For example, the proposition  
p: Everyone should study logic may be read as  

 
p is the proposition “Everyone should study logic.”  
 

If a sequence of propositions is considered, we denote the propositions by 𝑝1, 𝑝2, … 
 
Example 1. Determine whether each of the following statements is a proposition or 
not. If it is a proposition, give its truth value.  

p: Mindanao is an island in the Philippines.  
q: Find a number which divides your age.  
r: My seatmate will get a perfect score in the logic exam.  
s: Welcome to the Philippines!  
t: 3 + 2 = 5 

u: f(x) = 
√𝑥

(𝑥+1
  is a rational function.  

v: What is the domain of the function?  
w: I am lying.  

𝒑𝟏: It is not the case that √2  is a rational number.  
𝒑𝟐: Either logic is fun and interesting, or it is boring.  

𝒑𝟑: If you are a Grade 11 student, then you are a Filipino. 
𝒑𝟒:If you are more than 60 years old, then you are entitled to a Senior 
Citizen’s card, and if    you are entitled to a Senior Citizen’s card, then you 
are more than 60 years old.  
 

Solution. Recall that for a statement to be a proposition, it must be a declarative 
sentence, and it should have a truth value of either true or false, but not both true 
and false at the same time.  
 

p. This is a declarative sentence, and Mindanao is an island in the 

Philippines. Hence p is a proposition.  
 
q. This is an imperative sentence, and so it is not a proposition. 
  
r. The statement is a declarative sentence, but its truth value will only be 
known after the logic exam. Nonetheless, it can either be true or false, but not 
both. Hence r is  a proposition.  
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s. This statement is exclamatory, and hence it is not a proposition.  
 
t. The given equation is a mathematical sentence. Translated into English, the 
equation reads “the sum of three and two is five”, which is a declarative 
sentence. It is also a true statement. Hence t is a true proposition.  
 
u. This is a declarative statement. Since the numerator of the function is not 
a polynomial function, the function f is not rational, so the statement is false. 
It is therefore a false proposition.  
 
v. This is an interrogative sentence. Hence it is not a proposition.  
 
w. Although w is a declarative sentence, it is not a proposition because it can 
neither  be true nor false. Suppose w is true—that is, it is the case that I am 
lying. Since I   am lying, my statement is not true, and so w must be false. 
The same conclusion can be drawn if it is assumed to be false.  

 
𝒑𝟏 . While this is a declarative sentence, it can be shown that cannot be 
expressed as      

     a quotient of two integers. Thus, 𝒑𝟏is a false proposition.  
 

𝒑𝟐. This is a declarative sentence, which is true, since students may find 
logic either  

      fun or boring. Hence 𝒑𝟐is a true proposition.  
 

𝒑𝟑. This is a declarative sentence, but it is not true. There are also Grade 11  
      students of other nationalities. Thus, 𝒑𝟐 is a false proposition.  

𝒑𝟒.This is a declarative sentence .We know that it is a true proposition. 

This is also   known as a biconditional statement, since we can rewrite 

it as “You are more than   60 years old if and only if you are entitled to 

a Senior Citizen’s card.” 

 
Example 2. Classify the following as a true statement, false statement, or neither.  

a. x > 5 
b. Alabel is the Capital City  of the Sarangani Province 
c. Moon is made up of cheese. 
d. Keep calm. 
e. This statement is true. 
f. Nike manufactures the world’s best running shoes. 
 

Solution.   
a. It can be either true or false. Infinitely many values of x. 
b. True statement. 
c. False statement. 

d. It can be either true or false. 
e. It can be either true or false. No given statement. 
f. It can be either true or false. No evidence yet. 
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Definition 

      Let p be a proposition. The negation of p denoted by ~ p, the statement  
                             “It is not the case that p.” 
Example:  
             a. Proposition: A triangle has three sides. 
                 Negation: It is not the case that triangle has three sides. 
 Negation in simple English: A triangle does not have a three sides. 
              
             b. Proposition: All fish can swim. 
                Negation: It is not the case that all fish can swim. 
 Negation in simple English: Some fish cannot swim. 

              
 

 Example 3. Give the negation of each statement. 
 

a. A quadrilateral has four sides. 
                 b. The Philippines is a member of the ASEAN. 
                 c. Whales are mammals. 

d. A right triangle has no obtuse angle. 
e. Tomato is not a fruit. 
f. Parallel lines never intersect. 
g. All heroes are not immortals. 
h. Some typhoons are not Pacific Ocean-origin. 

Solution.   
     a. It is not a case that quadrilateral has four sides; or 
         A quadrilateral does not have four sides.  
 
     b. It is not the case that Philippines is a member of the ASEAN; or 
         Philippines is not a member of the ASEAN. 
 

                 c. It is not the case that whales are mammals; or 
Whales are not mammals. 
 

     d. It is not a case that a right triangle has no obtuse angle; or 
         A right triangle has obtuse triangle. 
 
     e. It is not a case that Tomato is not a fruit; or 
        Tomato is a fruit. 
 
    f. It is not a case that parallel lines never intersect; or 
        Parallel lines always intersect. 
 

              g. It is not the case that all heroes are not immortals; or 

         Some heroes are immortals. 

 

     h. It is not the case that some typhoons are not Pacific Ocean-origin; or 

                  All typhoons are Pacific Ocean-origin. 
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Symbols 

Symbols are used to simplify work in logics. If x and y are the frequently used 
letters in algebra, the letters p, q, or r are often used to represent proposition in logic. 
The table below shows the several symbols for connectives, together with the 
respective types of compound proposition. 

 

 

 

 

 

Example 4. Convert each compound proposition into symbols. 

 Let p represent the proposition “He has positive mindset” and  
       q represent the proposition “ He is a senior citizen.” 

a. He has positive mindset and he is a senior citizen. 
b.He does not have positive mindset or he is not a senior citizen. 
c. It is not the case that he has positive mindset or is a senior citizen. 
d. If he has positive mindset, then he is not a senior citizen. 
e. He has positive mindset if and only if he is not a senior citizen. 

Solution: 

 a.  p ∧ q    :    He has positive mindset = p (and=∧) he is a senior citizen.=q 
 

    b. ~ p ∨ ~ q :     He does not have positive mindset = ~ p  ( or =∨)  he is not   
                             senior citizen.= ~ q 
 
    c. ~ (p ∨ q ):    It is not the case that=~  he has positive mind set=p ( or =∨)    
                                       he is a senior citizen.= q 
 
     d.  p → ~ q:     If he has positive mindset=p (then=→) he is not a senior     
                                    citizen.= ~ q 
 
      e.  p ↔ q:    He has positive mindset=p (if and only if=↔) he is a senior      
                       citizen.=q 
 

Example 5. Write each compound statement in symbolic form using p and q. 

a. If I work hard, then I will get a bonus.  
b. I weigh over 70kg or I will exercise. 
c. A triangle is right if and only if it has 90-degrees angle 
d. 3 is prime and odd. 

e. It is not a case that mother and son loves each other. 
Solution:  

  a.  Let p be the sentence “ I work hard.” and q be the sentence “ I will get 

a bonus.” : p → q 

 b. Let p be the sentence “ I weigh over 70kg.”  and q be the sentence “ I 

will exercise.”: p ∨ q 

Connective Symbol Type of Statement 

and ∧ conjunction 

or ∨ Disjunction 

not ~ negation 

If…then → conditional 

If and only if (iff) ↔ biconditional 
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c. Let p be the sentence “A triangle is right” and q be the sentence  “ A 

triangle has 90-degrees angle.”: p ↔ q 

d. Let p be the sentence “3 is prime.” and q be the sentence “3 is odd.”: p∧q 

e. Let p be the sentence “Mother loves his son.” and q be the sentence “Son 

loves his mother.”: ~ ( p ∧ q) 

Example 6. Given: p: Mr. Busgano is a Mathematics teacher 
           q: Mr. Busgano is a LET passer. 
 

Write each symbolism in ordinary English sentence: 

   a. p ∧ q     e.  q → p 
  b. p ∨ q     f. ~ p → q 
  c. p → q     g. ~ (p ∧ q) 

  d. ~ q ↔ ~ p     h. ~ q ∨ ~ p 
 
Solution:  

a. p ∧ q: Mr. Busgano is a Mathematics teacher and Mr. Busgano is a LET passer. 

    p ∧ q: Mr. Busgano is a Mathematics teacher and he is a  LET passer. 
 

b. p ∨ q: Mr. Busgano is a Mathematics teacher or Mr. Busgano is a LET passer. 
    p ∨ q: Mr. Busgano is a Mathematics teacher or he  is a LET passer. 
 
c. p→q: If Mr. Busgano is a Mathematics teacher, then  Mr. Busgano  is a LET passer. 
   p→q: If Mr. Busgano is a Mathematics teacher,  then  he is a LET passer. 
 
d. ~ q ↔ ~ p Mr. Busgano is  not a LET passer if and only if Mr. Busgano is not a 
Mathematics teacher. 
   ~ q ↔ ~ p  Mr. Busgano is  not a LET passer if and only  if  he is not a Mathematics 
teacher. 
 
e. q → p: Mr. Busgano is  a LET passer implies that Mr. Busgano  is  a Mathematics 
teacher. 
   q → p: Mr. Busgano is a LET passer implies that he is a Mathematics teacher. 

f. ~ p → q: If Mr. Busgano is not a Mathematics teacher, then Mr. Lambot is a LET 
passer. 
   ~ p → q: f Mr. Busgano is not a Mathematics teacher,  then  He is a LET passer. 
 

g. ~ (p ∧ q):  It is not the case that Mr. Busgano is a Mathematics teacher and Mr. 
Busgano is a LET passer. 

    ~ (p ∧ q):  It is not the case that Mr. Busgano is a Mathematics teacher and he is 
a LET passer. 
 

h. ~ q ∨ ~ p: Mr. Busgano is not a LET passer or Mr. Busgano  is  not a Mathematics 
teacher. 
    ~ q ∨ ~ p: Mr. Busgano is  not a LET passer or  he  is  not a Mathematics teacher. 
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Lesson 

2 

Distinguishing Between 

Simple and Compound 

Propositions 

A simple proposition is a proposition that cannot be broken down any further into 

other component propositions.   

A compound proposition is a proposition formed from simpler proposition using 

logical connectors or some combination of logical connectors. Some logical 

connectors involving propositions p and/or q may be expressed as follows: 

not p  in symbols, (~p) 
p and q   (p ˄ q )  
p or q    (p ˅ q ) 

If p, then q   (p  q ) 

where <, > stand for some proposition. 

Example 3. In Example 2, identify the simple components of the compound 

propositions and the connectors used. 

Compound Propositions: 

f: If I wake up early, then I will join the zumba. 

Simple Components:  I wake up early. 
    I will join the zumba. 

Connectors: If, then (  ) 

h: Martin will take up STEM or ABM. 

Simple Components:  Martin will take up STEM. 
    Martin will take up ABM. 

Connector: or ( ˅ ) 

i: It is not the case that √𝟐 is a rational number. 

Simple Component:  √2 is a rational number. 

Connector: It is not the case ( ~ ) 

j:  Either logic is fun or boring. 

Simple Components:  Logic is fun. 
    Logic is boring. 
Connectors: Either, or  ( ˅ ) 

Example 4. Let p be “Mike is happy” and let q be “Mike is in love.” Write each 
statement in symbolic form using p and q. 

a. Mike is happy and in love. 
b. If Mike is happy, then he is in love. 
c. If Mike is in love, then he is happy. 
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d. It is not the case that Mike is happy and in love. 
e. Mike is happy or in love. 
f. If Mike is not happy, then he is in love. 
g. If Mike is not in love, then he is not happy. 
h. It is not the case that Mike in not happy. 
i. Mike is neither happy nor in love. 
j. Mike is not in love but he is happy. 

Solution.  

a.  p ˄ q 

b. p  q 

c. q  p 
d. ~ ( p ˄ q ) 
e. p ˅ q 

f. ~p  q 

g. ~q  ~p 
h. ~ ( ~p ) 
i. ~p ˅ ~q 
j. ~q ˄ p 
  

 

Notes to the Teacher 

 

To connect the proposition p to q, use the: 

connective symbol which is read as in symbols 

˄ and (but, yet, while, even though) p ˄ q 

˅ or p ˅ q 

 If, then p  q 

~ not ~p 
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Lesson 

3 Logical Operators 

 

Negation Operator 

The simplest logical operator is the negation operator, which is denoted by ~ . 

Definition. 
The negation of a proposition p is denoted by ~𝒑 : (read as ‘not’ p) 

and is defined through its truth table: 

P ~p 

T F 

F T 
 
The truth table tells us that when p is true, its negation ~p is false. On the other 

hand, when p is false, the negation ~p is true. 

 
Example 1. State the negation of the proposition. 

                          p: The story of his life is inspiring .  

~p can be read as: 
~𝑝1: The story of his life is not inspiring. 
~𝑝2: The story of his life is uninspiring. 
~𝑝3: It is not true that the story of his life is inspiring. 

Example 2. State the negation of the following proposition. 

𝑛1:  The road is slippery. 
𝑛2:  13 is an even number. 

𝑛3:  Everyone in Visayas speaks Cebuano.  

𝑛4:  √−25  is a rational number. 

Solution. The negation of the propositions are given below. 

~𝑛1: ‘It is not true that the road is slippery’, or we can simply say, ‘The road is not                            
        slippery.’ 
~𝑛2: ‘It is not true that 13 is an even number.’, or ’13 is an odd number’. 

~𝑛3: ‘Not everyone in Visayas speaks Cebuano.’ 

~𝑛4: ‘It is not true that √−25  is a rational number’, or ‘√−25  is not a rational  
        Number.’ 

 

 

 

 

 

 

 

Notes to the Teacher 

It is a common mistake to assume that the proposition ~p is automatically false, 
just because it involves negation. However, ~p can be true – this happens when p is 
false. For example, ~𝑛2 is true and 𝑛2 is false. 

Also note that ~p is not necessarily the complete opposite of p. For example, the 

negation of ‘√−25  is a rational number.’ does not necessarily requires the negation 
to be irrational. There are other possible instances for a number not being rational. 
Same applies with the negation of ‘Everyone in Visayas speaks Cebuano’ where it 
implies that there are Visayans who do not speak Cebuano. The negation does not 
say that all Visayans do not speak Cebuano. 
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Conjunction Operator 
A conjunction allows us to state an expression for two propositions to be true. 

 

 

 

 

 

 
 
The conjunction p ∧ q is true only when both conjuncts p and q are true as 

shown in its truth table. 

Example 3. Let p and q be the following propositions. 

    p : The story of his life is inspiring 
    q :  > 3 
Express the following as English sentences or in symbols, as the case may be. 

(a) p ∧ q 
(b) p ∧ (∼q ) 
(c) ‘The story of his life is uninspiring and  ≤ 3.’ 
(d) ‘While the story of his life is not inspiring,  > 3.’ 

Solution.  The corresponding English sentences are given below. 

(a) p ∧ q : ‘The story of his life is inspiring and  > 3.’ 

(b) p ∧ (∼q ):‘The story of his life is inspiring and   ≤ 3.’ Or ‘The story of his 

life is     inspiring, yet  ≤ 3.’ 

(c) In symbols, (~p ) ∧ (∼q ) 

(d) In symbols, (~p ) ∧ q 

 

 

 

 

Consider the following sentences. 

  The game is exciting and exhausting. 
The game is exciting but exhausting. 
The game is exciting yet exhausting. 
The game is exciting, even though it is exhausting. 

While the game is exciting, it is exhausting. 
In ordinary language, these sentences have slight differences. However, in 

logic, we are only interested in whether the proposition is true or not. The statements 

can be represented by the conjunction p ∧ q, where p: ‘The game is exciting’ and q: 
‘The games is exhausting’. 

 
 
 

Definition 
               The conjunction of propositions p and q is denoted by p ∧ q : ( p and q ) 
and is defined through the truth table 

p q p ∧ q 

T T T 

T F F 

F T F 

F F F 

          The propositions p and q are called conjuncts. 

 
Notes to the Teacher 

Conjunctions do not always use the word ‘and’. Words like ‘but’, ‘yet’, ‘even 
though’, and ‘while’ are also used to flag conjunctions. 
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Disjunction Operator 
A disjunction allows us to express alternatives.  

 

 

 

 

 

 
 

The truth table above shows that in the disjunction p ∨q if at least one of the 
components is true the truth value will be true also. It will only become false when 

both disjuncts p and q are false. 

 

 

 

 

 

Example 4. Let p, q and r be the following propositions. 
   p: I am staying at home. 
   q: Today is a sunny day. 
   r: The streets are wet. 
Express the following propositions in English sentences or in symbols, as the case 
may be. 

(a) q  ∨ r 

(b) (~p ) ∨ q 

(c) (q  ∧ (∼r )) ∨ p 
(d) ‘Either I am staying at home or today is a sunny day, or the streets are 
wet.’ 
(e) ‘Either I am staying at home and today is a sunny day, or the streets are 
wet.’ 
(f) ‘Either I am staying at home, or today is a sunny day and the streets are 
wet.’ 
(g) ‘Either I am staying at home and today is a sunny day, or I am staying at 
home  
     and the streets are wet.’  

Solution.  The corresponding English sentences are given below. 
(a) q  ∨ r: ‘Today is a sunny day or the streets are wet.’ 

(b) (~p ) ∨ q: ‘Either I am not staying at home or today is a sunny day.’ 

(c) (q  ∨ (∼r )) ∨ p: ‘Either today is a sunny day or the streets are not wet.’ 
(d) (p ∨ q) ∨ r 
(e) (p ∧ q) ∨ r 
(f) p  ∨ (q ∧ r) 

(g) (p ∧ q) ∨ (p ∧ r) 
 
 

Definition 
The disjunction of propositions p and q is denoted by p ∨ q : ( p or q ) 
and is defined through the truth table 

p q p ∨ q 

T T T 

T F T 

F T T 

F F F 

The propositions p and q are called disjuncts. 

 
Notes to the Teacher 

In ordinary language, ‘or’ takes several meanings. In our case, we use what 

Mathematicians call the inclusive or. That is, ‘p ∨q’ means that p is true or q is true 
or BOTH are true. 
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Example 5. Let p, q, and r be the following propositions. 

p: James is playing basketball. 
   q: Anton is sleeping. 
   r: Randy is watching television. 
Consider the scenario. On Sunday afternoon, James and Anton went to Randy’s 
house for their group study. Randy on the other hand, was too occupied watching 
NBA finals that he did not notice his friends’ arrival. 

What is the truth value of (~p ) ∨ (q ∧ r)? 

 
Solution.  Among the three given propositions, only r is true because Randy indeed 

is watching the television. Since James is playing basketball and Anton is sleeping, 
propositions p and q are false in the scenario. This means that the conjunction (q ∧ 
r) is false, since one of the conjuncts is false. Also, since p is false then its negation 
(~p ) must be true. Therefore, the disjunction (~p ) ∨ (q ∧ r) is true as one of the 
disjuncts is true. 

The solution can be summarized in the table below: 

 

 

 

 

 

 

 

 

 

p q r 

F F T 

~p q ∧ r (~p ) ∨ (q ∧ r) 

T F T 

 
Notes to the Teacher 

The propositions 
      ‘Either I am staying at home, or today is a sunny day, or the streets are wet.’ 
      ‘Either I am staying at home or today is a sunny day, or the streets are wet.’ 

in symbols p  ∨ (q ∨ r) and (p  ∨ q) ∨r respectively,  are logically equivalent. We can get 
rid of the parenthesis and write p ∨q ∨r  instead.   
The same manner applies to p  ∧ (q ∧ r)  and (p  ∧ q) ∧r. We can write p ∨q ∨r instead.  
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Conditional Operator 
Conditionals are very important in mathematics since most mathematical 
statements are expressible in this form. 

 

 

 

 

 

 

 

The truth table above shows that when the hypothesis is false, regardless of 

the truth value of the conclusion, the conditional p → q is true. 

Example 6. Suppose that Geebee is a Grade 11 student. Consider the following 

conditionals. 
p1: If Geebee is in Grade 11, then she is a senior high school student. 
p2: If Geebee is in Grade 11, then she is working as a lawyer. 
p3: If Geebee has a degree in Computer Science, then she believes in true love 
Analyze the truth value of these conditionals.  
Solution.  
p1: If Geebee is in Grade 11, then she is a senior high school student. 
      
 The hypothesis and the conclusion are both true. Thus, p1 is true (based on 
the first row of the truth value table for conditional statement).  
p2: While the hypothesis is true, the conclusion ‘she is working as a lawyer’ is false 
(a Grade 11 student is not qualified to be a lawyer). From the definition of the 
conditional (second row of its truth table), the conditional statement p2 is false.    
p3: The hypothesis is not true since Geebee is still in Grade 11. On the other hand, 
we cannot determine the truth value of the conclusion “she believes in true love.” 
From the last two rows of the truth table, regardless of the truth value of the 
conclusion, the conditional statement p3 is true. 

Example 7. Determine the truth value of the following propositions. 

(a) If 8 is an even number, then there are 7 continents in the world. 
(b) If 8 is an even number, then Asia is the smallest continent. 
(c) If 8 is an odd number, then it is more fun in the Philippines. 
Solution. The hypothesis p: 8 is an even number is true.  
(a) The hypothesis and conclusion are both true. Hence, the conditional is true. 
(b) The hypothesis is true, but the conclusion is wrong in fact Asia is the largest 
continent where it covers 9% of the world’s surface area. Hence, the conditional is 

false. 
(c) The hypothesis is false, the conditional is true regardless of the conclusion being 
true or otherwise. 

 

 

 

Definition 

The conditional of propositions p and q is denoted by  p → q : ( If p, then q )and is 
defined through the truth table 

p q p → q 

T T T 

T F F 

F T T 

F F T 

The conditional p → q may also be read as ‘p implies q’. The proposition p is the 

hypothesis, while the proposition q is the conclusion. 

Hypothesis (p) Conclusion (q) 

 
Notes to the Teacher 

In logic, hypothesis need not cause the conclusion. For example, we are not 

saying that there are 7 continents because 8 is an even number. Remark 
that the hypothesis have nothing to do with the conclusion in the example. 
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Biconditional Operator 

We now define another compound proposition which we can derive from two 
conditional propositions. 

 

 

 

 

 

 

 
The biconditional statement can only be held true when both components are 

true or otherwise.  

Example 8. Suppose that Geebee is a Grade 11 student. Let us now consider the 

following biconditionals. 
p1: Geebee is in Grade 11, if and only if she is a senior high school student. 
p2: Geebee is in Grade 11, if and only if she is working as a lawyer. 
p3: Geebee has a degree in Computer Science, if and only if she believes in true 
love. 
Solution. 
p1: Again, both simple components of p1 are true. Therefore, the biconditional 
statement is true. 
p2: It is true that Geebee is in Grade 11, but it is not true that Geebee is working as 
a lawyer. Therefore, the biconditional is not true, referring to the second row of its 
truth table.    
p3: The first simple proposition, that Geebee has a degree in Computer Science, is 
false. The truth value of the entire biconditional depends on the truth value of the 
second simple component,that she believes in true love. If this is true, then the 
biconditional is false (referring to the third row of the truth table); otherwise, the 
biconditional is true.  

 

What’s More 

Activity 1 Proposition or Not 
Determine whether each statement is a proposition. 

1.  I did not get a bonus. 
2. x is greater than or equal to -2. 

3. “1 + 2” 
4. Manila is capital of Philippines. 
5. What time is it? 
6. Just do it ! 
7. 0 + 0 = 2. 
8. Elephants can fly. 
9. This sentence is false. 
10. x + y = z.  

Definition 

The biconditional of propositions p and q is denoted by  p ↔ q : ( p if and only if q ) 
and is defined through the truth table 

p q p ↔ q 

T T T 

T F F 

F T F 

F F T 

The proposition p ↔ q may also written as ‘p iff q’. The proposition p and q are the 
components of the biconditional. 



 

 

Activity 2 Distinguishing Between Simple and Compound 
Propositions 
From the given propositions below, determine whether it is simple or compound 
proposition. If it is compound proposition, identify the simple components and the 
connective used. 

1. If you study hard, then you will get good grades. 
2. A proposition is a declarative sentence. 
3. Carlo is competitive and hardworking. 
4. Biology is the study of life. 
5. If I get promoted, then I will stop posting selfies on Facebook. 

Activity 3 Negation Transformation 
State the negation of the following propositions. 

p: She was enrolled in this class. 
q: She did not pass the test. 
r:  She  left the room early.  
s:  8 > 5 

Activity 4 Translate me! 
Let p, q, and r be the propositions given from activity 1. Express the following in 
English sentences or in symbols, as the case may be. 

1.  p ∧ q 
2. 𝑞 ∨  (~𝑟) 
3. 𝑝 ∨ 𝑞 ∨ 𝑟 
4. 𝑞 → (𝑝 ∧  𝑟) 
5. (∼ 𝑝) ↔  (~𝑞) 
6. ‘She left the room early if and only if she did not pass the test.’ 
7. ‘Either she was enrolled in this class and passed the test, or she did not pass 

the test and she left the room early.’ 
8. ‘If she left the room early and she was enrolled in this class, then she passed 

the test.’ 

 

What I Have Learned 

Activity 5 Remember Me 

Fill in the blanks. 
1. A ______________________ is a proposition that cannot be broken down any 

further into other component propositions. 
2. A _______________________ is a proposition formed from simpler proposition 

using logical connectors or some combination of logical connectors. 
3. The logical connectors in symbols are ______, _______, _______, _________. 
4. The connector ___________ is read as “and”. 
5. The connector ___________ is read as “or”. 
6. The connector ___________ is read as “if, then”. 
7. The connector ___________ is read as “not”. 
8. The connector ˄ is also read as __________, _________, __________, __________. 



 

 

 

What I Can Do 

Activity 6 Compound Propositions in Symbols 
Write each compound proposition in symbolic form using p and q. 

1. Mr. Castro is a LET passer but he is not teaching. 
2. Timothy’s average is 92 and he’s getting an A for the course. 
3. If Ted’s score is less than 50, then he will fail the subject. 
4. Either Alvin sings or dances with Nina. 
5. If I will not wear mask, then I will be infected with the virus. 

Activity 7 Find out the truth! 
Suppose p is a true proposition, q is a false proposition, and r is a true proposition. 
Determine the truth value of the following propositions by creating a table. 

1. (∼ 𝑝) ∨   𝑟  
2. (∼ 𝑝) ↔  (~𝑞) 
3. (𝑝 ∧  𝑟) → 𝑞 
4. (𝑞 ∨  𝑟) ∧ (𝑝 ∨ 𝑟) 
5. (𝑝 ↔  𝑞) ∨ ((~𝑝) → 𝑟) 

 

Assessment 

Choose the letter of the best answer. Write the chosen letter on a separate sheet of 
paper. 

1. Which of the following statement is a proposition? 
a. Get me a glass of milkshake. 
b. God bless you. 
c. What is the time now? 
d. The only odd prime number is 2. 

2. Which of the following statement is not a proposition?  
a. There are snakes in the forest. 
b. Some crocodiles are found in the city . 
c. Not all lamb is tame. 
d. Triangle ABC is a right triangle. 

3. “Robin cannot swim or Gil cannot play the guitar”. Which of the following is 
correct symbols? 

a. ~ p ∨ ~ q 

b.   q ∨ p 

      c. ~ q ∧ ~ p 

      d. ~ p → q 
4. Let p be “ Mylene is beautiful.” and q be “ Mylene is rich.”. Which of the 

following statements is equivalent to this symbol p∧~q  ? 

a. Mylene is neither beautiful nor poor. 
b. Mylene is rich and she is beautiful. 
c. Mylene is beautiful but rich. 
d. Mylene is ugly but rich 

 

 



 

 

5. Which statement is the negation of “ No items are for sale.”? 
a. Every items are for sale. 
b. Some items are for sale. 
c. All items are for sale. 
d. All items are not for sale. 

6.  It is a proposition that cannot be broken down any further into other 
component propositions. 

a. Compound proposition 
b. Simple proposition 
c. Fallacy 
d. Tautology 

7. It is a proposition formed by combining two or more simple categorical 
proposition. 

a. Tautology  
b. Fallacy  
c. Simple proposition 
d. Compound proposition 

8. Which statement below is considered a simple proposition? 
a. Welcome to the Philippines! 
b. Find a number which divides your age. 
c. Two is a prime number. 
d. What is the domain of the function? 

 
9. Which statement below is considered a compound proposition? 

a. Tomato is a fruit. 
b. Parallel lines intersect. 
c. Do you want to sing and dance? 
d. He is tall, dark and handsome. 

10. Given:   p: Maria is a dancer.  q: Maria is a singer. 
Which English sentence describes “p Ʌ q”? 

a. Maria is not a dancer and a singer. 
b. Maria is a dancer or a singer. 
c. Maria is a dancer and a singer. 
d. Maria is a singer but not a dancer. 

11. Consider the propositions p: ‘Today is Monday’ and q: ‘Today is my birthday’. 

The proposition (∼ 𝑝) ∨ 𝑞 can be translated as 
a. Today is not Monday and today is my birthday. 
b. Today is not Monday or today is my birthday. 
c. If today is not Monday, then today is my birthday. 
d. Today is Monday if and only if it is my birthday. 

12. The statement ‘If 𝜋 > 3, then Makati is a province in the Philippines’ has a 
false truth value. Why? 

a. the hypothesis is true and the conclusion  is false 
b. the hypothesis is false and the conclusion is true 
c. the hypothesis and conclusion are both false 
d. the hypothesis and conclusion are both true 

13. The proposition p is a true statement, q is a false statement, and r is a true 
statement. Which of the following has a false truth value? 

a. (~𝑞) ↔ (𝑝 ∨ 𝑟) 
b. (𝑝 ∧ (~𝑟)) → 𝑞 
c. 𝑝 ∧ (𝑞 ∨ (∼ 𝑟)) 
d. 𝑝 ∨ 𝑞 ∨ 𝑟 



 

 

14. The proposition 𝑝 ∧ (∼ 𝑞) is a true statement, which of the following has the 
same truth value? 

e. (∼ 𝑝) ∨ 𝑞 
a. 𝑝 → 𝑞 
b. (~𝑝) ↔ (𝑞) 
c. 𝑝 ∧ 𝑞 

15.  Which among the statements takes the same truth value of the proposition 
‘Either 4 is an odd number or 10 is an even number’? 

a. If 4 is an odd number, then 10 is an even number. 
b. 4 is an even number if and only if 10 is an odd number. 
c. 4 is an odd number and 10 is an even number. 
d. 4 is an odd number if and only if 10 is an even number. 

 

Additional Activity 

 

Write in symbols the operations done in the given statements and give the 

statements’ truth value. 

Consider the propositions 

                        p: A rectangle is a quadrilateral. 

                        q: A rectangle is a four sided shape. 

                        r: A rectangle has one acute angle. 

Statement Symbols True/False 

1. A rectangle is not a four sided 
shape. 

  

2. A rectangle is a four sided shape 
and it has one acute angle. 

  

3. A rectangle is a quadrilateral or it 
has one acute angle. 

  

4. If a rectangle is not a four sided 
shape then it is not a 
quadrilateral. 

  

5. If a rectangle has one acute angle 
or it is a quadrilateral, then it is a 
four sided shape. 

  

6. Either a rectangle is a four sided 
shape or a quadrilateral, or it has 
one acute angle. 

  

7. A rectangle is a quadrilateral if 
and only if it has one acute angle 
and it is a four sided shape. 

  



 

 

 

Answer Key 

   

What I Know 
1. D 
2. D 
3. A 
4. C 
5. B 
6. B 
7. D 

8. C 
9. D 
10. C 
11. B 
12. A 
13. C 
14. C 
15. A 

What I Have 
Learned 
Activity 5 

 
1. Simple 

proposition 
2. Compound 

proposition 

3. ˄, ˅, , ~ 
4. ˄ 
5. ˅ 

6.  
7. ~ 
8. but, even 

though, yet, 
while 

What Can I Do 
Activity 6 

1. p ˄ ~q 
2. p ˄ q 

3. p  q 
4. p ˅ q 

5. ~p  q 

What's More 
Activity 1 

1. Proposition 
2. Not 
3. Not 
4. Proposition 
5. Not 
6. Not 

7. Proposition 
8. Proposition 
9. Not 
10. Not 

 
Activity 2 

1. Compound;  
“You study hard.”  
“You will get good 
grades.” 
Connectors- If, then 

() 
2. Simple 
3. Compound;  

“Carlo is 
competitive.”  
“Carlo is 
hardworking.” 
Connector- and (˄) 

4. Simple 
5. Compound; 
“I get promoted.” 

“I will stop posting 
selfies on 
Facebook.” 
Connector- If, then 

() 

 

 

What's More 
Activity 3 
~𝑝:𝑆ℎ𝑒 𝑤𝑎𝑠 𝑛𝑜𝑡 𝑒𝑛𝑟𝑜𝑙𝑙𝑒𝑑 𝑖𝑛 𝑡ℎ𝑖𝑠 

𝑐𝑙𝑎𝑠𝑠. 

~𝑞:𝑆ℎ𝑒 𝑝𝑎𝑠𝑠𝑒𝑑 𝑡ℎ𝑒 𝑡𝑒𝑠𝑡. 
~𝑟:𝑆ℎ𝑒 𝑑𝑖𝑑 𝑛𝑜𝑡 𝑙𝑒𝑎𝑣𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑚 

𝑒𝑎𝑟𝑙𝑦. 

~𝑠:8≤5 
 
Activity 4 

1. She was enrolled in 
this class and she 
did not pass the test 

2. She did not pass the 
test or she did not 
leave the room 
early. 

3. Either she was 
enrolled in this 
class, or she did not 
pass the test, or she 
left the room early. 

4. If she did not pass 
the test, the she 
was enrolled in this 
class and she left 
the room early. 

5. She was not 
enrolled in this 
class if and only if 
she passed the test. 

6. 𝑟↔𝑞 
7. (𝑝∧(∼𝑞))→(𝑞∧𝑟) 
8. (𝑟∧𝑝)→(~𝑞) 
 



 

 

 

Answer Key
 

 

 
 
 
 
 

What I Can Do 
Activity 7 
  1. 

∼𝑝 𝑟 ∼𝑝∨𝑟 

F T T 

 2. 

∼𝑝 ∼𝑞 (∼𝑝)↔(∼𝑞) 

F T T 

3. 

𝑝 𝑟 𝑝∧𝑟 𝑞 (𝑝 ∧ 𝑟)→𝑞 

T T T F F 

4. 

𝑞∨𝑟 𝑝∨𝑟 (𝑞 ∨ 𝑟)∧(𝑝∨𝑟) 

T T T 

 5. 

𝑝↔𝑞 ~𝑝→𝑟 (𝑝 ↔ 𝑞)∨((~𝑝)→𝑟) 

F T T 

 

Assessment 
1. D 
2. D 
3. A 
4. C 
5. B 
6. B 
7. D 
8. C 
9. D 
10. C 
11. B 
12. A 
13. C 
14. C 
15. A 

 
Additional Activity 
 

1. ∼𝑞,𝑓𝑎𝑙𝑠𝑒 
2. 𝑞∧𝑟,𝑓𝑎𝑙𝑠𝑒 
3. 𝑝∨𝑟,𝑡𝑟𝑢𝑒 
4. (∼𝑞)→(~𝑝),𝑡𝑟𝑢𝑒 
5. (𝑟∨𝑝)→𝑞,𝑡𝑟𝑢𝑒 

6. 𝑞∨𝑝∨𝑟,𝑡𝑟𝑢𝑒 
7. 𝑝↔(𝑟∧𝑞),𝑓𝑎𝑙𝑠𝑒 
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