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Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks. 

4. Simple and non-programmable scientific calculators are allowed. 

 
Q.1 

 
(a)  

 

Let 𝐴 = {1, 5, 6, 7, 8, 10}, 𝐵 = {1, 4, 5, 9} and 𝐶 = {1, 4, 6, 7, 9} then verify that 

 𝐴 ∪ (𝐵 ∩ 𝐶) = (𝐴 ∪ 𝐵) ∩ (𝐴 ∪ 𝐶) 

 
    05 

  

(b) 
 

Express 
5+√2 𝑖

1−√2 𝑖
 in the form 𝑎 + 𝑖𝑏. 

 

05 

 
Q.2 

 
(a) 

 

Let 𝑓: 𝐴 → 𝐵, where 𝐴 = {1, 2, 3}, 𝐵 = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, and 𝑓(𝑥) = 𝑥2 − 2𝑥 + 3; 

find the domain, co-domain, and range of 𝑓. 

 

05 

 (b) 

 
 

(b) 
 

Solve: 𝑥2 + 2𝑥 + 4 = 0 

 

OR 

Define: 1) Regular graph   

              2) Complete graph 

05 

 

 
05 

 
 

Q.3 (a) 
 

List various types of matrices with appropriate examples for each. 

 

05 

 

 

 
 
 
 

(b) 

 

 
 
 
 
(a) 

Solve the system of equations using the matrix method: 

2𝑥 + 5𝑦 = 1 

3𝑥 + 2𝑦 = 7 

 

OR 

 

Find the unit vector in the direction of 𝑎⃗ = 2𝑖̂ + 3𝑗̂ + 𝑘̂. 

 

05 

 

 
05 

 (b) 

 

State and prove D’Morgan’s laws in Boolean algebra. 05 

Q.4 (a) 
 

Find the area of the triangle with vertices (3, 8), (−4, 2) and (5, 1). 
 

05 

 

 

 
 

(b) 

 

 

 
 
(a) 

Find the values of 𝑥 such that: 

|
3 𝑥
𝑥 1

| = |
3 2
4 1

| 

 

OR 

 

Calculate the mean deviation from the mean for the given data. 

Markes obtained 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

Number of students 2 3 8 14 8 3 2 

 

05 

 

 
 
 
 

05 



  

 

 (b) 

 

Explain combination and permutations with examples. 05 

Q.5 (a) 
 

Explain the concept of the degree of vertex in detail with a suitable example. 

 

05 

 

 

 
 

(b) 

 

 

 

 

 

 
(a) 

A committee of people is chosen from two men and two women. What is the probability that 

the committee will have: 

(a) no man? 

(b) one man? 

(c) two men? 

 

OR 

 

Use a truth table to prove that (A + B). (A + C) = A + (B. C) 

 

05 

 

 
 
 
 
 

05 

 (b) 

 

Write the truth table for the compound proposition 𝑝 ∧ (𝑞 ∨ 𝑟) ↔ [(𝑝 ∧ 𝑞) ∨ (𝑝 ∧ 𝑟)]. 05 

 

************ 


