
23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

23
EA

2F
F9

84
07

55
B48

6B
B4D

F7
58

A
9C

A
F8

1 
 

 

Q.1 Answer the following: 

1) What are Equivalent sets? 

2) If 𝐴 = {1,2,3}, 𝐵 = {1,2,3,4,5,6} then how will set A be related to B? 

3) If 𝑓(𝑥) = 𝑥2 − 𝑥 + 1 then find f(0) + f(-1) 

4) Define: Many-one function. 

5) Define: Conjunction. 

6) Define: Tautology. 

7) In a Boolean Algebra prove that 0’=1 and 1’=0. 

8) Define: Principle of duality. 

9) Evaluate: |
−6 2
−3 −4

| 

10) If 𝐴 = [
1 2
3 −4

] then find adj. A. 

 

10 

   

Q.2 a) In usual notations prove that 𝐴 ∩ 𝐵 = 𝐵 ∩ 𝐴 

 

OR 

 

a) In usual notations prove that (𝐴 ∩ 𝐵) ∩ 𝐶 = 𝐴 ∩ (𝐵 ∩ 𝐶). 

b) Attempt any two: 

1) If 𝑈 = {1,2,3, 𝑎, 𝑏, 𝑐}, 𝐴 = {𝑎, 𝑏, 𝑐}, 𝐵 = {1,2,3}, 𝐶 = {1,2, 𝑎}, 𝐷 = {3, 𝑎, 𝑏} then 

find  

i) (𝐴 − 𝐵) ∩ (𝐵 − 𝐴) and      ii) (𝐶 ∪ 𝐷)′ 

 

2) If 𝐴 = {𝑥 𝑥⁄ ≤ 3; 𝑥 ∈ 𝑁}, 𝐵 = {𝑥 𝑥⁄ < 𝑥 ≤ 5; 𝑥 ≤ 𝑁} and C={x/x is an even 

positive integer < 10} then verify that 𝐴 ∩ (𝐵 − 𝐶) = (𝐴 ∩ 𝐵) − (𝐴 ∩ 𝐶) 

 

3) If 𝐴 = {1,3}, 𝐵 = {3,5} and 𝐶 = {3,5,6} the verify 𝐴 × (𝐵 ∩ 𝐶) = (𝐴 × 𝐵) ∩

(𝐴 × 𝐶). 

 

05 
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4) If 𝐴 = {𝑥|𝑥 ∈ 𝑁; 2 < 𝑥 < 6}, 𝐵 = {𝑥|𝑥 ∈ 𝑁; 𝑥2 < 5𝑥} and 𝑈 = {𝑥|𝑥 ∈ 𝑁; 𝑥 <

10} then prove that (𝐴 ∪ 𝐵)′ = 𝐴′ ∩ 𝐵′ 

 

Q.3 a) If 𝑓(𝑥) =
1

𝑥
+

2

𝑥−3
; 𝑥 ∈ 𝑅 − {0,3} then find 𝑓(1), 𝑓(2), 𝑓(−3), 𝑓 (

1

2
) 

 

OR 

 

a) If 𝑓(𝑥) = 𝑥(𝑥 + 1)(2𝑥 + 1) then prove that 𝑓(𝑥) − 𝑓(𝑥 − 1) = 6𝑥2. 

 

05 

 b) Attempt any two: 

1) If 𝑓(𝑥) = 𝑥3 and 𝑔(𝑥) = 3𝑥2 − 2𝑥 where 𝐷𝑓 = 𝐷𝑔 = {0,1,2}. If f=g? Justify 

your answer. 

2) It is observed that a quadratic function 𝑎𝑥2 + 𝑏𝑥 + 𝑐 fits the data points (1,9), 

(2,14) and (3,23). Find the constants a, b and c and find y when x=4. 

3) If 𝑓(𝑥) =
𝑥2−𝑥

𝑥+3
 then find 

𝑓(0)+𝑓(−2)

𝑓(1)+𝑓(3)
 

4) If 𝑓(𝑥) = 𝑥2 + 4𝑥 + 5 and 𝑔(𝑥) = 2𝑥 + 1 then prove that 𝑓(1) − 2 𝑔(2) = 0 

 

10 

Q.4 
a) 𝐴 = [

0 4 3
1 −3 −3

−1 4 4
] then prove that 𝐴2 = 𝐼. 

 

OR 

 

a) If 𝐴 = [
1 2 2
2 1 2
2 2 1

] then prove that 𝐴2 − 4𝐴 − 5𝐼 = 0 

 

05 

 

 

 

 

 

 

 b) Attempt any two: 

1) If 𝐴 = [
2 −1 3
3 6 8
5 8 9

] and 𝐵 = [
1 4 9

−3 0 2
7 6 5

] them show that (𝐴 + 𝐵)𝑇 = 𝐴𝑇 + 𝐵𝑇. 

 

2) Solve the following equations by Cramer’s Rule: 

𝑥 + 2𝑦 + 3𝑧 − 14 = 0 

2𝑥 + 𝑦 + 𝑧 − 7 = 0 

5𝑥 + 2𝑦 + 𝑧 − 12 = 0 

 

3) Solve the following equations by Cramer’s Rule: 

𝑥 + 6𝑦 = 2𝑥𝑦 

3𝑥 + 2𝑦 = 2𝑥𝑦 

10 
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4) Find inverse of the matrix 𝐴 = [
1 2 3
2 4 −8
6 −3 0

] 

 

Q.5 a) Let 𝐵 = {0,1}. Prepare an input/output table for the Boolean function  

𝑓: 𝐵2 → 𝐵, 𝑓(𝑥1, 𝑥2) = 𝑥1. 𝑥2
′  

OR 

a) Check the validity of the following argument: 

Hypothesis 𝑆1: 𝑝 ⇒ (~𝑞), 𝑆2: 𝑟 ⇒ 𝑞, 𝑆3: 𝑟 

Conclusion: 𝑆: ~𝑝 

 

05 

 b) Attempt any two: 

1) Show that {𝑝 ⇒ (𝑞 ⇒ 𝑟)} ⇒ {(𝑝 ⇒ 𝑞) ⇒ (𝑝 ⇒ 𝑟)} is a tautology. 

2) Using truth tables prove that 𝑝 ∨ (𝑞 ∧ 𝑟) = (𝑝 ∨ 𝑟). 

3) Express Boolean function f(a, b, c)=(a . b) + (a . c) + (b . c) as a product of sums 

in three variables. 

4) For the element x, y of a Boolean algebra, prove that 𝑥. 𝑦′ = 0 ⇔ 𝑥. 𝑦 = 𝑥 

10 
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