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PART  A – (10 × 1 = 10 Marks) 

Answer ALL Questions 

Choose the correct answer : 

1. The number of relations from A to B with |𝐴| = 𝑚 and 

|𝐵| = 𝑛 is ___ 

 (a)   mn (b) 2𝑛 

 (c) 2𝑚 (d) 2𝑚𝑛 
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2. If f, g, h are functions from R to R defined by f(x) = x + 1,  

g(x) = x2 + 2, h(x) =  2x + 1, then (h ∘ g ∘ f)(2) =  _________ 

 (a)   23 (b) 20 

 (c) 21 (d) 22 

3. P ∨ (Q ∧  P) is equivalent to _____ 

 (a)   Q (b) P 

 (c)  Q (d)  P 

4. A valid conclusion from P ∨ Q and  P is _______ 

 (a)   P ∨ Q (b) P ∧ Q 

 (c) P (d) Q 

5. The general solution of the relation 𝑎𝑛 = 4(𝑎𝑛−1 − 𝑎𝑛−2) is 

____ 

 (a)   (𝐴 + 𝐵𝑛)2𝑛 (b) A2n + B(−2)n 

 (c) (A + B)2n (d) (A + B)(−2)n 

6. If 𝑎𝑛+1 − 𝑑𝑎𝑛 = 0, 𝑎3 = 189, 𝑎5 = 1705, then d = ______ 

 (a)   3 (b) ±3 

 (c) −3 (d) 32 

7. The inverse of the matrix [
1 5

−2 −9
] is _____ 

 (a)   [
−1 −5
2 9

] (b) [
−1 −2
5 9

] 

 (c) [
−9 −5
2 1

] (d) [
1 5
2 9

] 

8. 
If [

𝑥 0
1 𝑦

]  −  [
2 −4

−3 −4
] = [

3 5
6 3

] − [
2 1
2 1

], then x, y =------- 

 (a)   3, 2 (b) −3, −2 

 (c) 3, −2 (d) −3, 2 

9. A tree with 5 vertices can be _______ 
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 (a)   𝐷5 (b) 𝑃5 

 (c) 𝐶5 (d) 𝑊5 

10. If G is a 2 - regular graph with 16 edges, then the number 

of vertices of G is _____ 

  (a)   4 (b) 16 

 (c) 8 (d) 32 

 

PART B – (5X5=25Marks) 

Answer ALL Questions choosing either (a) or (b). 

(Answer should not exceed 250 words.) 

11. (a)    Let R be a relation from A to B and S a relation from B 

to C. Then prove that (𝑆 ∘ R)−1 = 𝑅−1 ∘ S−1 

(OR) 

 (b) If f ∶  A → B and g ∶  B → C are invertible, then prove 

that g ∘ f ∶  A → C is invertible and  

 (𝑔 ∘ f)−1 = 𝑓−1 ∘ g−1 

12. (a)    Construct the truth table for the formula 

∝ =  (P → (Q → R))  →  ((P → Q) → (P → R)) 

(OR) 

 (b) Prove the Absorption Law using truth table. 

13. (a)    Find a recurrence relation for 𝑎𝑛 = 𝐴. 2𝑛 + 𝐵. (−3)𝑛. 

(OR) 
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 (b) Solve the following recurrence relation: 

 𝑎𝑛 + 𝑎𝑛−2 = 0, 𝑎0 = 3, 𝑎1 = 0 

14. (a)    
Find the rank of the matrix(

1 2 3
2 1 4
3 0 5

). 

(OR) 

 (b) Using Cramer’s Rule, solve the system of equation  

12x + 3y = 15, 2x − 3y = 13 

15. (a)    Find the incidence martrix of the following graph: 

   

 

 

 

 

 

 

(OR) 

 (b) Draw all trees with one, two, three, four and five 

vertices. 
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PART  C - (5 × 8 = 40 Marks) 

Answer ALL Questions choosing either (a) or (b). 

(Answer should not exceed 600 words.) 

16. (a)    Prove that the following relations are Equivalence 

Relations: 

i)  {(1, 1), (1, 2), (2, 1), (2, 2), (3, 3)} 𝑖𝑛 {1, 2, 3} 

ii) (𝑎, 𝑏)𝑅(𝑐, 𝑑) 𝑖𝑓 𝑎𝑑 = 𝑏𝑐 𝑤ℎ𝑒𝑟𝑒 𝑎, 𝑏, 𝑐, 𝑑 ∈ 𝑍+ 

(OR) 

 (b) Let f ∶  R → R and g ∶  R → R be defined by f(x) = x2 −

3 and g(x) = x + 4. Find g ∘ f and f ∘ g. Are they 

injective? Surjective? 

17. (a)    Using Quine’s method, show that (P → R) → ((Q →

R) → (P ∨ Q → R)) is tautology. 

(OR) 

 (b) i) Obtain the principal disjunctive normal form of  

∝ =  ( P ∨  Q) → (P ∧ R)   

          ii) Find the principal conjunctive normal form of  

                                   ∝ =  P ∨ (Q → R). 

18. (a)    Solve the Fibonacci recurrence relation 𝐹𝑛 = 𝐹𝑛−1 +

𝐹𝑛−2, 𝐹1 = 𝐹2 = 1. 

(OR) 



Page No: 6                Question Code No.: 24O0141   

 (b) Solve the following recurrence relations: 

i) 𝑎𝑛 − 7𝑎𝑛−1 + 10𝑎𝑛−2 = 𝑛. 4𝑛 

ii) 𝑎𝑛 − 5𝑎𝑛−1 + 8𝑎𝑛−2 − 4𝑎𝑛−3 = 0. 

19. (a)    State and Prove Cayley Hamilton Theorem. 

(OR) 

 (b) 
Find the inverse of the matrix (

4 2 −3
1 −1 2
5 3 0

) 

20. (a)    In a complete graph 𝐾𝑛with n vertices, n being odd, 

prove that there are  (𝑛 − 1) 2⁄  edge - disjoint 

Hamiltonian circuits. 

(OR) 

 (b) Prove that 𝐾5 is not planar. 

 


