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PART A 

(Answer all questions. Each question carries 3 marks) 

1. If U = {x: x is an English alphabet} and A = {x: x is a vowel of English 

alphabet}, then write the complement of A. 

2. Define a cartesian product of two sets with example. 

3. Let A = {1,2,3,4} and R be a relation defined on A such that R = {(a, b); a 

divides b}. List the elements in R. 

4. Define a reflexive relation with an example and how many reflexive relations 

are there on a set with n elements. 

5. Does the formula 𝑓(𝑥) =
1

𝑥2−3
,define (i) a function from 𝑅 ⟶ 𝑅 (ii) a function 

from 𝑅 ⟶ 𝑅 

6. Let 𝑓1 and 𝑓2 be functions from R to R such that 𝑓1(𝑥) = 𝑥2 and 𝑓2(𝑥) = 𝑥 − 𝑥2. 

What are the functions 𝑓1 + 𝑓2 and 𝑓1𝑓2 

7. Find the derivative of 𝑦 =  3𝑥5 + 4𝑥2 

8. Find 𝑦′(𝑥) for 𝑦(𝑥) =  (𝑥2 + 2)(2𝑥 − 1)  

9. Compute ∫(𝑥2 + √𝑥) 𝑑𝑥 

10. State the fundamental theorem of calculus. 

 

PART B 

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

MODULE I 

11. a) 
Verify De Morgan law 𝐴 ∩ 𝐵̅̅ ̅̅ ̅̅ ̅ = 𝐴̅ ∪ 𝐵̅ 

(4) 

 b) 
Define a complement of a set with an example. (2) 

OR 

12. a) Prove the distributive law 𝐴 ∩ (𝐵 ∪ 𝐶) = (𝐴 ∩ 𝐵) ∪ (𝐴 ∩ 𝐶) for all 

sets A, B and C. 
(4) 

b)  Find the cartesian product of A = {1,2} and B = {a, b, c}. 

 
(2) 
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MODULE II 

13. a) Let 𝑅1 = {(1,1), (2,2), (3,3)} and 𝑅2 = {(1,1), (1,2), (1,3), (1,4)} be the 
relations defined on sets A = {1, 2, 3} and B = {1, 2, 3, 4} 

respectively, then find 

(I) 𝑅1 ∪ 𝑅2  

(ii)  𝑅1 ∩ 𝑅2 

(iii)  𝑅1 − 𝑅2 

(iv)  𝑅2 − 𝑅1 

(4) 

b)  What are the elements in the relation R defined on {1,2,3,4} 

represented by the given matrix 

[

1 1 0 1
1 0 1 0
0 1 1 1
1 0 1 1

] 

 

(2) 

OR 

14. a)  

Let 𝑅 be the relation on the set of real numbers such that 𝑥𝑅𝑦 if 

and only if |𝑥 − 𝑦| < 1.Show that R is not an equivalence relation. 

(3) 

 
 b) In the poset (𝑍+,∕) are the integers 3 and 9 comparable? What 

about 5 and 7? 
(3) 

MODULE III 

15. Let 𝑓: 𝑍 → 𝑍 be the function defined by  𝑓(𝑥) = 𝑥 + 1. Is 𝑓 an invertible 
function? If it is invertible, what is its inverse? 

(6) 

  

                                                            OR 

16. a)  Define composition of functions. (2) 

 b) Let 𝑓, 𝑔: 𝑍 → 𝑍 be two functions defined by 𝑓(𝑥) = 2𝑥 + 3  and 

𝑔(𝑥) = 3𝑥 + 2. Find 𝑓𝜊𝑔 and 𝑔𝜊𝑓. 
   

(4) 

MODULE IV 

17. a) 
Calculate the value of the derivative for 𝑦(𝑥) = (𝑥 −

1

𝑥
)

2

 at x=1. (3) 

b)  Evaluate 
𝑑2𝑦

𝑑𝑥2
  for  𝑦 = 3𝑡𝑎𝑛𝑥 + 5𝑠𝑖𝑛2𝑥. (3) 

OR 

18. a)  Use implicit differentiation to find  
𝑑𝑦

𝑑𝑥
  for  𝑥2𝑦 + 𝑥𝑦2 = 6. 

 
(3) 

b) Evaluate  ℎ′(𝑥) 𝑓𝑜𝑟 ℎ(𝑥) = 𝑥𝑡𝑎𝑛(2√𝑥) + 7. (3) 
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MODULE V 

19. a)  Evaluate the indefinite integral ∫
9𝑟2

√1−𝑟3
𝑑𝑟 (3) 

b) Compute ∫[5𝑥 +
2

3𝑥5
]𝑑𝑥 (3) 

OR 

20. a) State the mean value theorem for definite integral. (2) 

b)  Find the area of the region bounded by 𝑦 = 3𝑥 − 𝑥2 and the x-axis (4) 

 

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


