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PART A  

(Answer all questions. Each question carries 3 marks)  

1. Prove the De Morgan’s Law  �̅�  ∩ �̅� = 𝐴 ∪ 𝐵̅̅ ̅̅ ̅̅ ̅ 

2. What  is  the  Cartesian  product  𝐴 ×  𝐵 ×  𝐶,   where    𝐴 =  {0, 1}, 𝐵 =  {1, 2},  and  𝐶 =

 {0, 1, 2}  

3. Let 𝑅 = {(2, 2), (2, 3), (2, 4), (3, 2), (3, 3), (3, 4)} be relation on 𝐴 =  {1, 2,3,4}. Determine 

whether the relation R is irreflexive,  antisymmetric, transitive.  

4. Define a partially ordered set and give an example   

5. Distinguish between relation and function 

6. Let 𝑓(𝑥) = 𝑥 − 1 and 𝑔(𝑥) = 4𝑥2 + 2  be functions defined on set of real numbers ℝ. 

Examine whether 𝑓𝑜𝑔 = 𝑔𝑜𝑓. 

7. Find 𝑓′(5)  if 𝑓(𝑥) =
5

𝑥
−

𝑥

5
 

8. Find the second derivative  of  𝑦(𝑥) = 𝑒𝑥𝑠𝑖𝑛𝑥 

9. If ∫ 3𝑥2𝑑𝑥 = 8
𝑎

𝑜
 find the value a. 

10. Evaluate the integral ∫  (
𝑒√𝑥

√𝑥
) 𝑑𝑥 

 

PART B  

(Answer one full question from each module, each question carries 6 marks)  
 

MODULE I 

  
11. If  𝐴 = {3,4,7,8} 𝐵 = {1,2,4,8} and 𝐶 = {1,2,3,5,7} verify 𝐴 ∩ (𝐵 ∪ 𝐶) = (𝐴 ∩ 𝐵) ∪ (𝐴 ∩ 𝐶) (6) 

OR 

12. 

 

Among 18 students in a room, 7 study mathematics, 10 study science, and 10 study 

computer programming. Also, 3 study mathematics and science, 4 study 

mathematics and computer programming, and 5 study science and computer 

programming. We know that 1 student studies all three subjects. Evaluate the 

number of student’s study none of the three subjects. 

(6) 
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MODULE II 

  
13.  Let R be a relation on A = {1, 2, 3, 4 }. Given its associated relation matrix 

     [

1
0
1
0

0
0
1
1

0
1
1
0

1
0
0
0

]  .     Evaluate the following  

(a) the relation R 

(b) the digraph of R 

(c) the relation 𝑅2  

(6) 

OR 

14. Define an equivalence relation. Prove that for every 𝑥, 𝑦 𝜖 ℤ, the relation defined by ℛ =
{(𝑥, 𝑦): 3 divids  𝑥 − 𝑦} is an equivalence relation. 

(6) 

 

MODULE III 

  
15. Give an example of function  which is   

(a) one – one, not onto  

(b) not one – one,  onto 
(c) both one – one and onto 

(d) neither one – one nor onto 

(6) 

OR 

16.  Check whether the function 𝑓: ℝ → ℝ defined as 𝑓(𝑥) = 4𝑥 + 3 for all 𝑥 ∈ ℝ is invertible. 

If yes find the inverse function. 

(6) 

 

MODULE IV  
17.  a)  Find  

𝑑

𝑑𝑥 
(𝑥2 − 𝑥 + 2)3/4  (3) 

b)  Differentiate  (𝑥2 + 7)(3𝑥2 − 5) using  product rule  (3) 

OR 

18.  a)  Differentiate  𝑦(𝑥) =  
𝑥2−1

𝑥2+1
 (3) 

b)  If   𝑦 = 2𝑠𝑖𝑛𝑥 + 3𝑐𝑜𝑠𝑥 prove that 
𝑑2𝑦

𝑑𝑥2 + 𝑦 = 0 (3) 

 

MODULE V  
19.  a) 

 Evaluate the integral ∫ 𝑓(𝑥)𝑑𝑥
3

0
 where 𝑓(𝑥) = {

𝑥2, 𝑥 < 2
3𝑥 − 2, 𝑥 ≥ 0

 
(3) 

b)  Integrate ∫ (
3𝑥3+6𝑥−8

𝑥
) 𝑑𝑥 (3) 

OR 

20.  Evaluate ∫ 𝑥2𝑒−𝑥𝑑𝑥 (6) 
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