
  Candidates are required to give their answer in their own words as far as practicable. The figures in the 
margin indicate full marks. 

 
                                                 Group A                                           [6(2+2)=24] 

1. a)  Define even number. Express the fact 81270 is a multiple of 3 or 7 is true. 

             b) Let C = {n ∈ ℕ: n is a multiple of 6},  
                 D = { n ∈ ℕ: n is a multiple of 2 and 3}, prove that C = D. 

2. a) Show that 29 is a prime number. 
             b)  Show that: ~𝑝 ∨ 𝑞 and 𝑝 ⇒ 𝑞 are logically equivalent. 

3. a)Define converse of statement. Write converse of If n is multiple of 3 then n is not multiple of 7. 
             b) For any 𝑎, 𝑏, 𝑐 ∈ 𝚴, if 𝑎 < 𝑏  then 𝑎 + 𝑏 < 𝑏 + 𝑐.   

4. a) Prove that  function 𝑓 has a inverse if it is bijective. 
             b) Express the repeating decimals 0.5678തതതത as fraction.  

5. a) Show that if 𝑝 𝑎𝑛𝑑 𝑝′ are prime and  𝑝 ∖ 𝑝′ , then 𝑝 = 𝑝′ . 

             b) Construct the multiplication for ℤ5. 
6. a) Show that ൫୬

୩
൯ = ൫ ୬

୬ି୩
൯ 𝑓𝑜𝑟 0 ≤ 𝑘 ≤ 𝑛. 

            b) Show that if 𝑥 and 𝑦 are invertible in 𝐙୫then 𝑥𝑦 are invertible in 𝐙୫. 
 

                                          Group  B                                                             [13x4=52] 

7. Prove that  there is no  greatest prime number. For any natural number 𝑛, 
 𝑛ଶ + 𝑛 is an even number. 

8. Define tautology and contradiction. Construct the truth table of ∼ 𝑝 ⇒ ∼  (𝑞 ∨ 𝑟). 
9. Prove that if X is a subset of Y, and X is infinite then Y is infinite. The set P of primes is infinite. 
10. For all integers 𝑥, 𝑦, 𝑧; 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 (𝑖)𝑥 + 0 = 𝑥, (𝑖𝑖) 𝑥 − (𝑦 − 𝑧) = (𝑥 − 𝑦) + 𝑧. 

 

11. Define bijection. Prove that if f and g are bijection and g f  defined, then the inverse of g f 
is f -1 g -1. 

12. If 𝑥 ∈ 𝑁 𝑎𝑛𝑑 𝑛 ≥ 2 and n is composite then there is prime such that 𝑝\𝑛 and pଶ ≤ n.  If 𝑥\0 for 
all 𝑥 ∈ 𝑍 but 0\𝑥 only when 𝑥 = 0. 

13. Define cardinality of a set. Prove that the set of rational numbers is countable. 
14. A positive integer 𝑛 ≥ 2 has a unique prime factotization apart from the order of the factor. 
15. Show that between any two distinct rational numbers there is another rational number. Write  nine 

rational numbers between 
ଵ

ଶ
 and 

ସ

ହ
. 

OR 

          In the recursion for √2, 𝑥 is a rational number 
୮

୯
 , show that p୬

ଶ – 2 q୬
ଶ = 1 for all n ≥ 2.  

 
16. Let S୬be set of permutations of {1, 2, … , 𝑛}, then (i) if 𝜋, 𝜎 ∈ S୬ then πσ ∈ S୬. 
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(ii) if 𝑖 ∈ S୬ be identity function then for 𝜎 ∈ S୬ , 𝑖𝜎 = 𝜎𝑖 = 𝜎. 
17. Use identity(1 + 𝑥)(1 + 𝑥) = (1 + 𝑥)ା, prove that 

              ൫


൯൫


൯ + ൫
ଵ

൯൫ 
ିଵ

൯ + ⋯ + ൫


൯൫


൯ = ൫ା


൯ 𝑓𝑜𝑟 𝑚 ≥ 𝑟 𝑎𝑛𝑑 𝑛 ≥ 𝑟. 

18. Suppose we are given 𝑚 ≥ 2 𝑎𝑛𝑑 𝑎𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑥. The remainder r when x is     
               divided by 𝑚 satisfies 𝑥 ≡ 𝑟 (𝑚𝑜𝑑 𝑚), 0 ≤ 𝑟 ≤ m − 1. 

                
OR 

               Define partition of a set. Let 𝑆(𝑛, 𝑘) be partition of a n-set X into k parts, show 
                that 𝑆(𝑛, 2) = 2ିଵ − 1 

19. Define invertible element of ℤ. Write invertible elements of ℤ. The element 𝑟 ∈ ℤ is 
invertible if and only if 𝑟 𝑎𝑛𝑑 𝑚 are coprime in ℤ. 

 

 
                                  Group – C                                             [4x6=24] 

20. Find the least member and the greatest member of the set  𝑋 = {𝑛 ∈  ℕ/𝑛ଶ + 2𝑛 ≤ 60} , 

show that for every 𝑛 ∈  ℕ ,  ∑ 𝑟(𝑟 + 3) =
ଵ

ଷ
𝑛(𝑛 + 1)(𝑛 + 5)

ୀଵ  . 

21. If n is a positive integer,  𝑛 ≥ 2. Then n has a unique prime factorization,apart from the order of 

the factor. If gcd(𝑎, 𝑏) = 𝑑 𝑎𝑛𝑑 𝑎 = 𝑑𝑎′, 𝑏 = 𝑑𝑏′ show 

                 that gcd൫𝑎′, 𝑏′൯ = 1. 

 

22. Define Euler’s function with example. Show that for any positive integer 𝑛 , 

                                 ∑ Φ(𝑑) = 𝑛ௗ∖  . 

OR 

Let 𝑛 ≥ 2 be integer whose prime factors is 𝑛 = 𝑝ଵ
భ𝑝ଶ

మ … . . 𝑝
ೝ . Then 𝜑(𝑛) = 𝑛 ቀ1 −

ଵ

భ
ቁ ቀ1 −

ଵ

మ
ቁ … . (1 −

ଵ

ೝ
). Also determine 𝜑(45). 

 

23. The element r ∈ ℤm is invertible iff r and m are coprime in ℤ. Construct the multiplication 
table of ℤ6. 
 
 

THE END 


