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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. Is “Give me the book” a proposition?

2. Draw the truth table for negation.

3. State idempotent laws of logical equivalence.

4. Define valid argument.

5. State the distributive properties in a Boolean algebra.

6. Show that in a Boolean algebra [image: image2.png]B,a-(a-b

a.b



 for all [image: image4.png]a,b € B.




7. Give an example of a Boolean algebra.
8. Define domain of a binary relation.
9. Define equivalence class.
10. Define surjection.
11. Define inverse of a functions.
12. Is composition of ono-one functions also one-one?
SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. Using truth table, show that [image: image6.png]PAQ A =(PVQ)



 is a contradiction.
14. Using truth table, show that [image: image8.png]—~(PAQ) & =PV =Q



.
15. For each [image: image10.png]


 in a Boolean algebra [image: image12.png]


 show that its complement [image: image14.png]


 is unique.
16. Let [image: image16.png]


 be the set of triangles in a plane and define a relation [image: image18.png]


 on [image: image20.png]


 by 
[image: image22.png]R = {(a,b):a,b € T,a congruent to b}



. Show that [image: image24.png]


 is an equivalence relation.

17. Let [image: image26.png]


 be a function. Show that for each subset [image: image28.png]


 of [image: image30.png]


, [image: image32.png]f(f
(F1(4) c A




18. Show that [image: image34.png]


 is one-one and obtain its image.
19. State and prove absorption laws in Boolean algebra.
SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20. (i) Let P: The sun is a star, Q: Jupiter is a planet, R: Bombay is a capital of India.

State the truth value of [image: image36.png](i)PvQ(ii)QVR



.

(ii) Show that [image: image38.png]PV(PAQ)SP



 using truth table.

21. (i)Test the validity of the argument below:

“For my husband’s birthday, I bring him gifts. Either it is my husband’s birthday or I work late in office. I did not bring my husband gifts today. Therefore today I worked late. 

(ii) Write in symbolic form : “If tomorrow is  holiday then there will be no examination, but if an examination is held, it will be in mathematics.”

22. In a Boolean algebra[image: image40.png]


show that (i)[image: image42.png](a+b) =a' b



 (ii) [image: image44.png](a-b) =a" +b'



 for all [image: image46.png]a,b €EB



.

23. Show that the relation of congruence modulo [image: image48.png]


, [image: image50.png](mod n)



on the set of integers is                   an equivalence relation.

24. If [image: image52.png]f:S—T



 , [image: image54.png]


 are one – one and into then prove that [image: image56.png]


.
____________
