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SECTION – A             (10 X 2 = 20) 

ANSWER ALL THE QUESTIONS 

 

1. Prove that 𝑝 → (𝑝 ∨ 𝑞) is tautology. 

2. Define conditional proposition. 

3. Define a Lattice. 

4. Define a Boolean Algebra. 

5. Define a sum and product expression in Boolean Algebra. 

6. Define Isomorphism of graphs and give an example. 

7. Define a tree. 

8. If 𝑥𝑦 = 𝑐2, find 
𝑑𝑦

𝑑𝑥
. 

9. Evaluate:   tan 𝜃  𝑑𝜃. 

10. Evaluate:   
𝑥2

𝑥+2
  𝑑𝑥. 

 

  SECTION – B              (5 X 8 = 40) 

ANSWER ANY FIVE QUESTIONS 

 

11. Establish ℸ 𝑃 ∧ 𝑄 = (ℸ𝑃 ∨  ℸ𝑃 ∨ 𝑄 ) ⟹ ℸ(𝑃 ∨ 𝑄). 

12. Show that the direct product of any two distributive lattices is also a distributive 

lattice. 

13. In Boolean algebra 𝐿, state and prove De Morgan’s Laws. 

14. If all the vertices of an undirected graph are each of odd degree 𝑘, show that the 

number of edges of the graph is a multiple of 𝑘. 

15. Show that a tree with 𝑛 vertices has (𝑛 − 1) edges. 

16. a)  Evaluate:   
cos 𝑥

 4−𝑠𝑖𝑛 2𝑥
  𝑑𝑥. 

b)  Evaluate:   
3𝑥−2

 4𝑥2−4𝑥−5
  𝑑𝑥. 

17. a)  If 𝑢 = log(tan 𝑥 + tan 𝑦 + tan 𝑧), then show that   sin 2𝑥 
𝜕𝑢

𝜕𝑥
= 2. 

b)  If  𝑢 = 𝑥2𝑦 + 𝑦2𝑧 + 𝑧2𝑥, Find  
𝜕𝑢

𝜕𝑥
,
𝜕𝑢

𝜕𝑦
,
𝜕𝑢

𝜕𝑧
 . 

..2 
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SECTION – C              (2 X 20 = 40) 

ANSWER ANY TWO QUESTIONS 

 

18. a)  Construct the truth table for ℸ(𝑝 ∨ (𝑞 ∧ 𝑟) ⟷ ( 𝑝 ∨ 𝑞 ∧  𝑝 ⟶  𝑟 ). 

b)  Draw the Hasse diagram of  D(18), and show that D(18) is not a Boolean algebra. 

          (10+10) 

19. a)  Define spanning tree and minimal spanning tree with examples.  (2+2+2) 

b)  Write Prim’s algorithm to find a spanning tree.        (14) 

 

20. a)  Evaluate:   
2𝑥+3

𝑥2+2𝑥+5
  𝑑𝑥.               (5) 

b)  Evaluate:   
cot 𝑥

log (sin 𝑥)
  𝑑𝑥            (5) 

c)  If 𝑥𝑚𝑦𝑛 = (𝑥 + 𝑦)𝑚+𝑛 , show that 𝑥 
𝑑𝑦

𝑑𝑥
 = 𝑦.        (10) 

 
         

 

 

 

 

 

 

 

 

 

 


