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 Group-A 

(Compulsory) 

Each part of question carries 2 marks. 

 

 

1. Choose the correct answer . 

 (i) If 𝑓: 𝑋 → 𝑌 be any arbitrary mapping and A⊆ 𝑌, then … 

(a) 𝑓−1(𝐴𝑐) ⊂ 𝑓−1(𝐴)𝑐 

(b) 𝑓−1(𝐴𝑐) ⊃ 𝑓−1(𝐴)𝑐 

(c) 𝑓−1(𝐴𝑐) = 𝑓−1(𝐴)𝑐 

(d) 𝑓−1(𝐴𝑐) = 𝜑 

(ii) If {𝐴𝑖: 𝑖𝜖𝐼} be any indexed family of subsets of universal set Ω and if    

𝐵 ⊆ Ω then which of the following is correct? 

(a) 𝐵 ∪ (⋃ 𝐴𝑖)𝑖 = ⋃ (𝐵 ∪ 𝐴𝑖)𝑖  

(b) 𝐵 ∪ (⋃ 𝐴𝑖)𝑖 = ⋃ (𝐵 ∩ 𝐴𝑖)𝑖  

(c) 𝐵 ∩ (⋃ 𝐴𝑖)𝑖 = ⋃ (𝐵 ∪ 𝐴𝑖)𝑖  

(d) none of these. 

(iii) The interval [0,1] is … 

(a) finite set. 

(b) denumerable set. 

(c) uncountable set. 

(d) not a set 

(iv) Cardinal number of continuum is… 

(a) 𝜆 

(b) 𝑐 

(c) 1 

(d) none of these. 

(v) If 𝑋 = {1,2} then (𝑃(𝑋), ⊆) is … 

(a) a partially ordered set which is also totally ordered. 

(b) a partially ordered set which is not totally ordered. 

(c) is not a partially ordered set. 

(d) none of these. 

(vi) The equation 𝑥8 + 10𝑥3 + 𝑥 − 4 = 0 has … 

(a) at most one real root. 

(b) at most two real roots. 



 
 

(c) at most three real roots. 

(d) no real root. 

(vii) If 𝛼, 𝛽, 𝛾 be the roots of 𝑎𝑥3 + 3𝑏𝑥2 + 3𝑐𝑥 + 𝑑 = 0 then 𝛼 + 𝛽 + 𝛾 =

⋯ 

(a) 
3𝑏

𝑎
 

(b) 
3𝑐

𝑎
 

(c) −
3𝑏

𝑎
 

(d) −
3𝑐

𝑎
 

(viii) If 𝛼, 𝛽, 𝛾 be the roots of 𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 then ∑ 𝛼2 = ⋯ 

(a) 𝑝2 − 𝑞 

(b) 2𝑝2 − 𝑞 

(c) 𝑝2 − 3𝑞 

(d) 𝑝2 − 2𝑞 

(ix) If the cubic equation is 𝑧3 + 3𝐻𝑧 + 𝐺 = 0 and 𝐺2 + 4𝐻3 < 0 then the 

cubic has … 

(a) only one real root. 

(b) two equal roots. 

(c) three real roots. 

(d) nothing can be said about the nature of roots. 

(x) The equation whose roots are the roots of 𝑥5 + 4𝑥3 − 7𝑥2 + 5 = 0 with 

sign changed is… 

(a) 𝑥5 + 4𝑥3 + 7𝑥2 + 5 = 0 

(b) 𝑥5 − 4𝑥3 − 7𝑥2 + 5 = 0 

(c) 𝑥5 + 4𝑥3 − 7𝑥2 − 5 = 0 

(d) 𝑥5 + 4𝑥3 + 7𝑥2 − 5 = 0 

 Group-B 

Answer any four questions. 

Each question carries 5 marks. 

 

2. State and prove generalised De-Morgan’s law.  

3. If 𝑓: 𝑋 → 𝑌 be any arbitrary mapping and A, 𝐵 ⊆ 𝑌, then prove that 

 𝑓(𝐴 ∩ 𝐵) ⊆ 𝑓(𝐴) ∩ 𝑓(𝐵) also show that equality need not hold. 

 



 
 

4. Prove that countable union of countable sets is countable.  

5. Distinguish between partially and totally ordered set by constructing an 

example of a partially ordered set which is not totally ordered. 

 

6. State and prove Descarte’s rule of signs.  

7. Solve the equation 6𝑥3 − 11𝑥2 + 6𝑥 − 1 = 0, it is given that roots are in 

harmonic progression. 

 

8. If 𝛼, 𝛽, 𝛾 be the roots of 𝑥3 + 2𝑥 + 6 = 0 then then prove that 𝑠7 = 2(𝑠4 − 𝑠6) 

where 𝑠𝑛 = ∑ 𝛼𝑛 

 

9. Discuss the Cardon’s method of solving a cubic equation.  

 Group-C 

Answer any two questions 

Each question carries 15 marks. 

 

10. 

 

State and prove fundamental theorem on equivalence relation.  

11(a). 

 

(b). 

Show that (𝑅, ≤) is a partially ordered set which is also totally ordered, where 

≤ is the usual “less than or equal to” relation on set of real numbers. 

Define lattice, sublattice, complete lattice and give examples of a complete 

lattice & an incomplete lattice. 

 

12. State and prove Newton’s theorem on the sums of the powers of the roots.  

13. Solve: 

𝑥4 − 3𝑥2 − 42𝑥 − 40 = 0. 

 

--------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 



 
 

 

 

 

Answer to objective type question: 

(i) c 

(ii) a 

(iii) c 

(iv) b 

(v) b 

(vi) b 

(vii) c 

(viii) d 

(ix) c 

(x) d 


