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Instructions: 

1. All questions are compulsory. 

2. Figures to the right indicate full marks. 

 

Q1) Answer each of the following:                                                                                                         (8×2=16) 

i. Define Equivalence relation.                                                                                                           (BL1,CO2) 

ii. Given 𝑍1 = 6 − 5𝑖 and 𝑍2 = 4𝑖 − 3, find 𝑍1𝑍2.                                                                          (BL1,CO4) 

iii. Given 𝑓(𝑥) = 𝑥+2𝑥−1, show that 𝑓(𝑓(𝑥)) = 𝑥.                                                                                 (BL1,CO2)         

iv. Define Negation and construct truth table for Negation.                                                          (BL1,CO1) 

v. If 𝑈 = {𝑥: 𝑥 ∈ ℕ; 𝑥 ≤ 13},  𝐴 = {1, 3, 5, 7, 9, 11, 13} and 𝐵 = {3, 4, 5, 6, 7} then   

find 𝐴 ∩  𝐵 and 𝐴′ ∪ 𝐵.                                                                                                                  (BL1,CO2) 

vi. Define order and degree of differential equation.                                                                     (BL1,CO6) 

vii. Give an example of a relation that is reflexive but neither symmetric nor transitive.        (BL1,CO2) 

viii. Define conjugate of complex number and evaluate  6 − 3𝑖 + 6 − 3𝑖.                                  (BL1,CO4) 

 

 

Q2) A) i)  Prove both the De’ Morgans Laws using 𝑈 = {𝑥: 𝑥 ∈ ℕ, 1 ≤ 𝑥 ≤ 13} as the universal  

                 set, 𝐴 = {1,2,3,4,5,6}  𝑎𝑛𝑑  𝐵 = {1,3,5,7,9,11,13}.                                                      (BL2,CO2) (04) 

            ii) Simplify  
4+3𝑖3−4𝑖 + 3−4𝑖4+3𝑖.                                                                                                            (BL2,CO4) (02) 

OR 

Q2) A) iii)  If 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 2 and 𝑓(1) = 3 and 𝑓(4) = 42. Find 𝑎 and 𝑏.                    (BL2,CO2) (04) 

            iv) If the function 𝑓(𝑥) = {𝑥2−25𝑥−5 , 𝑖𝑓 𝑥 ≠ 5𝐶,    𝑖𝑓 𝑥 = 5     is continuous what is the value of C.            (BL2,CO3)(02) 

 

 

Q2) B) i) Discuss the continuity of the function 𝑓(𝑥) = { 𝑥2−9𝑥+14𝑥2+𝑥−6   ;     𝑥 ≠ 2         5         ;    𝑥 = 2. If the function is 

                discontinuous, state the type of discontinuity and redefine the function.                 (BL2,CO3) (06) 

            

                                                                                                                                                                            P.T.O. 



            ii) Verify that 𝑦 = 𝑎𝑒2𝑥 + 𝑏𝑥𝑒2𝑥  is a solution of the differential equation                 𝑑2𝑦𝑑𝑥2 − 4 𝑑𝑦𝑑𝑥 + 4𝑦 = 0.                                                                                                            (BL2,CO6) (04) 

 

 

Q3) A) i) Let 𝑓: ℝ → ℝ be defined by 𝑓(𝑥) = 3𝑥 − 7. Show that 𝑓 is bijective and  

                 find its inverse.                                                                                                                    (BL3,CO2)  (04) 

            ii) Find values of 𝑥 for which function 𝑓(𝑥) = 𝑥3 − 12𝑥 + 9 is decreasing.                (BL3,CO3) (02) 

OR 

Q3) A) iii) Prove that the relation R on the set of integers ℤ defined as                    𝑅 = {(𝑥, 𝑦): 𝑥 − 𝑦 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 3; 𝑥 ∈ ℤ, 𝑦 ∈ ℤ} is an equivalence relation.      (BL3,CO2) (04) 

            iv)  Find the area of the parallelogram whose adjacent sides are given by vectors 

                  𝑎⃗ = 𝑖̂ − 2𝑗̂ + 4𝑘̂ and 𝑏⃗⃗ = 3𝑖̂ − 𝑗̂ + 2𝑘̂.                                                                            (BL3,CO5) (02) 

 

 

Q3) B) i) For the given vector field 𝑉⃗⃗ = 𝑥𝑦2𝑖̂ + 𝑥2𝑦𝑧𝑗̂ − 3𝑦2𝑧𝑘̂, find  

a) Divergence of 𝑉⃗⃗. 

b) Curl of 𝑉⃗⃗.                                                                                                                        (BL3,CO5) (06)               

           ii) Find maximum and minimum values of the function                  𝑓(𝑥) = 𝑥3 − 6𝑥2 + 9𝑥 − 7.                                                                                                 (BL3,CO3) (04) 

 

 

Q4) A) i) Show that the three points whose position vectors are 𝐴 = (−2,3,5), 𝐵 = (1,2,3),                     𝐶 = (7,0, −1) are collinear.                                                                                              (BL4,CO5) (04) 

            ii) Differentiate   𝑦 = 4𝑥2𝑙𝑜𝑔𝑥 with respect to 𝑥.                                                              (BL4,CO3) (02)      

OR 

Q4) A) iii) Find a unit vector perpendicular to both the vectors  𝑎⃗ = 3𝑖̂ + 2𝑗̂ − 𝑘̂ and 

                   𝑏⃗⃗ = 3𝑖̂ + 4𝑗̂ − 3𝑘̂.                                                                                                               (BL4,CO5) (04) 

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

                Prove that the relation 𝑅 is symmetric but not reflexive.                                              (BL4,CO2) (02)      

 

 

Q4) B) i) In a group of 150 people of certain locality, the number of people reading newspapers 

‘The Navhind Times’, ‘Herald’ and ‘Gomantak Times’ are 50, 40, 47 respectively. 
15 read both Navhind Times and Herald,  14 read Herald and Gomantak Times, 

13 read Gomantak Times and Navhind Times, 5 read all the newspapers. Find 

a) Number of people who read neither of the newspapers. 

b) Number of people who read Navhind Times or Herald or both. 

c) Number of people who read Herald or Gomantak times or both.                       (BL4,CO2) (06) 

                                                                                                                                                                            P.T.O.  



 

            ii) Prove that the following statements are logically equivalent.                                                   

                  𝑝 ∨ (𝑞 ∧ 𝑟) ≡ (𝑝 ∨ 𝑞) ∧ (𝑝 ∨ 𝑟)                                                                                        (BL4,CO1) (06)   

                                                                             

                                                                                                

Q5) A) i) Solve the following differential equations: 

                 𝑒𝑥(3𝑥2 + 1)𝑑𝑥 + 𝑒𝑥(2 − 𝑦)𝑑𝑦 = 0                                                                              (BL4,CO6) (03) 

            ii) Evaluate lim𝑥→2 [𝑥2−3𝑥+2(𝑥−2) ]                                                                                                        (BL4,CO3) (03) 

OR 

Q5) A) iii) Form the differential equation representing the family of curves 𝑦 = a sin (𝑥 + 𝑏),  

                  where a, b are constants.                                                                                                 (BL4,CO6) (03) 

            iv) Divide 10 into two parts such that the sum of twice of one part and square of the  

                  other is a minimum. Find the two parts.                                                                       (BL4,CO3) (03) 

 

 

Q5) B) i) Express the complex number (√3 + 𝑖) in polar form.                                                  (BL3,CO4) (04) 

           ii) Construct truth table for the compound statement ~(𝑝 ∧ 𝑞) ⟶ ~𝑝 ∨ ~𝑞.              (BL3,CO1) (04) 
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