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Mathematics work sheet 22 for Grade 12- Natural Science Stream Round Four 

UNIT SEVEN 

MATHEMATICAL PROOF 

Revision on Logic 

a)Logical connectives are: 

 i)           ( )       ii)      ( )          iii)     ( )             iv)             ( )  

  v)                ( ). 

    b) Statement: 

              A statement is a sentence whose truth value is “True”  or “False” but not both. 

             c) Open Statement: 

              An open statement is a sentence whose truth value cannot be determined unless the place 

holder (the variable) or the pronoun is substituted for a fixed value. 

             d) Quantifiers: 

                A quantifier is a symbol written before an open statement that converts the open statement to 

a statement without replacing the variable for a fixed value. There are two types of quantifiers. 

              i)The universal quantifier  ( )  (for all x ; for every x ; for each x and for any x.) 

              ii)The existential quantifier ( ) (there exists x ; for at least one x  and for some x) 

There are some activities given on page 298.These activities will help you recall some the contents. 

Problem solving: 

Exercise 7.1, on page 300. 

              e) Arguments and validity of arguments 

                An argument is an assertion that a given set of statements called premise or hypothesis or 

antecedent yields another statement called conclusion or consequent. An argument is said to be valid if 

and only if the conjunction of all the premises implies the conclusion. If we assume that the statements 

 in the premise are all true then or a valid argument the conclusion must be true. An argument which      

 is not valid is called a fallacy. 

 

Some examples are given on page 301-302.The examples will help you recall some of the points. 

  

 

 

f)Rules of inferences 



                         Dandii Boru School ,Mathematics work sheet 22 for Grade 12 Natural Science Stream.  
Prepared by: Asres Melka 

                                                                                                                                                                     April ,  2020  

                                                                                                                                                                         Page 2 
 

            These rules help us to check whether a given argument is valid or invalid. These rules are 

called rules of inference. 

1) Principle of adjunction addition                         2) Principle of detachment simplification 

                                                                                                  

3) Principle of conjunction                                     4) Modus Ponens 

                                                                                        

5} Modus Tollens                                                    6) Principle of Syllogism 

                                                                   

7) Modus Tollends Ponens (disjunctive syllogism) 

               

Some examples are given on page 303-305.Before you go to the next  exercises please try to understand 

the given examples. 

Problem solving:      Exercise 7.2 on page 305                        i) #1-#4                                   ii)#5-#8 

DIFFERENT TYPES OF PROOFS 

There are five different types of proofs. 

a)Direct Proof: 

The implication      can be proved showing that if p is true then q must also be true. A proof of 

this kind is called direct proof. 

b)The method of cases or exhaustion: 

    In this method each and every possible case is considered. 

c) Indirect proof: 

               .The implication      can be proved by proving its contrapositive 

           is a true statement. 

d) Proof by contradiction: 

If you start by assuming the implication     is false. This means if p is true then q is false. If the 

assumptions lead to a conclusion which contradicts either one of the assumptions or conclusions or 

any previously known fact then the assumption     is false was not correct.This in turn will tell you 

that     is always true. 

e) Disproving by counter-example. 

This method of proof is done by producing an element from the universal set that makes a given 

statement false. 

Some examples are given for each method of proof on page 307; 308; 309;310 and 311.  

Problem solving: Exercise 7.3                         i) #1-#5                           ii) #6-#9 


