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        TIME: 2 HOURS   
INSTRUCTIONS: 
 ANSWER QUESTION ONE (COMPULSORY) AND ANY

 
 OTHER TWO QUESTIONS

 QUESTION ONE: 30 MARKS 

a.
Explain whether the following sentences are propositions or not.










(6 marks)


i.
10 = 2 = 12


ii.
Close the door


iii.
What a hot day!

b.
Form a conjuction of paul  q  by use of symbols and a sentence:- (2 marks)


p: john is healthy

q: He has blue eyes.

c.
Construct a twin table of the following:-



(4 marks)


[image: image2.png]~(pvq0 v (~p~q)



      

d.
Consider the following proposition:-


If it rains than I will carry an umbrella


i.
In which category of propositions does it fall?

(1 mark)


ii.
Identify the antecedent and consequent propositions in the sentence.









(2 marks)


iii.
What is its converse.





(2 marks)

e.
Prove that if [image: image4.png]


 and  [image: image6.png]


 are rational numbers then [image: image8.png]X +y



 is rational. (4 marks)

f.
State and give an example each of the three laws of addition and multiplication.







(6 marks)

g.
Write using interval notation 0, 20 where:-


i.
o and 20 are included





(1 mark)


ii.
o and 20 are not included.




(1 mark)


iii.
Represent (i) on a number line.




(1 mark)



[image: image9.wmf]


QUESTION TWO: 20 MARKS 
a.
Which are false?  Explain





(6 marks)


i.
If the earth is spherical then the earth traseis round the sun.

ii.
If Alexander Graham Bell invented the telephone then tigers have wings.


iii.
If tigers have wings then explosives are dangerous.

(6 marks)

b.
Prove that [image: image11.png]pU~p



   is tautology.





(4 marks)

c.
Show that [image: image13.png](pvg) A (~pA~q)




is a contradiction.


(10 marks)

QUESTION THREE: 20 MARKS



a.
Let D= {1, 2, 3, �9}.  Determine the truth value of each of the following:-












(6 marks)

i.
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ii.
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iii.
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iv.
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b.
Let 
 [image: image24.png]K(x):x



 is a man.

 

[image: image26.png]L(x):x



 is mortal.



[image: image28.png]M(x):x



 is integer. 



[image: image30.png]N(x):



 either positive or negative.


Express the following using quantifiers


i.
All men are mortal


ii.
Any integer is either positive or negative.


(4 marks)

c.
Define the following terms:-





(6 marks)


i.
Predicate logic


ii.
Universal quantifier


iii.
Existential quantifier

d.
Let [image: image32.png]k(x):x



 is a student  [image: image34.png]M(x):x



 is clever

           [image: image36.png]N(x):x



 is successful


Express the following using quantifies


i.
Some students are clever


ii.
Some students are not successful.



(4 marks)

QUESTION FOUR:  20 MARKS
a.
Consider the functions

f1: A-B,
f2: B [image: image38.png]


 C,
f3: C [image: image40.png]


D and f4: O[image: image42.png]


 E

defined below:-

State and explain the functions that are:-



(10 marks)

i.
one �to one


ii.
onto


iii.
invertible

b.
Let the functions f: A[image: image44.png]


 B,
g: B[image: image46.png]


 C, 
h: C[image: image48.png]


 D


be defined by the figure below:-





(10 marks)


i.
Determine the functions that are not onto


ii.
Determine the functions that are not one-to �one


iii.
Determine the invertible functions
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