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Group – A 

 

Answer any five questions from Question Nos. 1 to 8 : [5×7] 

1. a) Show that the set  2S x x 24x 119 0 and x 7       is neither open nor closed in . [4] 

 b) Consider the set  kA x x kn and n   where  1,2,...... is the set of natural 

numbers. Write down the set A2 and A3 then show that 2 3 6A A A   [3] 

2. a) Prove that   
2 2 2n

1 1 1
lim ....... 1

n 1 n 2 n n

 
    

   
 [5] 

 b) Give example of an oscillatory sequence with infinite oscillation. [2] 

3. a) Show that the sequence n 1 n

n

1 2
x x

2 x


 
  

 
for n  2 and x1 = 2 converges to 2.  [5] 

 b) Using part (a), give a sequence which converges to  for  >0. [2] 

4. a) State Archimedean Property of . 

 b) Prove that the series 

p p p
1 1 3 1 3 5

.........
2 2 4 2 4 6

       
       

       
is convergent for p > 2 and divergent 

for p  2. [2+5] 

5. a) Prove that the series 
n 1

1

n





   is divergent. [5] 

 b) Write down the Cauchy's principle of convergence for a series 
n

n 1

u




 . [2] 

6. Verify whether the following functions are onto, one-to-one or bijection. 

 a) f :   such that 2f (x) x  

 b) f :    such that 2f (x) x  

 c) f : {0}   such that 2f (x) x  

 d) f :    such that 2f (x) x  

 Here,   denotes the set of all positive real numbers. [2+2+2+1] 
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7. a) Represent the set of ordered pairs   S x, y y 1 x 1, x, y       , in a graph. Is it a 

closed or an open set? [4] 

 b) Draw the functions    f x Min x ,1  for x .   Comment on the continuity and the 

differentiability of f at x 1  and x 1  . [3] 

8. a) Check whether the sequence   n

n
n 1

s 1




   is convergent or not. Consider a sequence 

n

1 1
s a ,a

n n

 
   
 

 for n , a where and are respectively the set of natural 

numbers and the set of real numbers. Show that ns a  as n  . [2+2] 

 b) If    1 2 3 1 2A a ,a ,a and B b ,b ,  then how many different functions F: A B  are 

possible? [3] 
 

Group – B 

   

Answer any five questions from Question Nos. 9 to 16 : [5×6] 

9. a) Solve the equation  
3 8 0x   . [2] 

 b) If ,   are the roots of the equation 
2 2 4 0t t    and m is a positive integer, then prove that  

1 2
2

3

m m m m
Cos


     . [4] 

10. a) Let  ( , )G  be a group  . A relation   on G is defined by " a b  if and only if  

     1b g a g  for some g in G; ,a b G ''. Prove that   is an equivalence relation. 

 b) Prove that the set of complex numbers of unit modulus forms a commutative  group with 

respect to multiplication . [3+3] 

11. a)  Prove that in a group 1 1 1( , ), ( )  G a b b a  for all , a b G . 

 b) Let, addition and multiplication  be defined on the ring ( , ,.)  by 

a b a b 1, a b a b a.b, a,b .         Prove that ( , , )  is a ring with unity. [2+4] 

 

12. a)  Prove that , in a field F 
2 2a b  implies either a b or a b   , ,a b F  . 

 b) Solve by Cramer's rule: 

   

2 2 2 2

x y z 1

ax by cz k

a x b y c z k , where a b c and k

  

  

     

 [2+4] 
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13.  Examine whether the ring of matrices form a field under matrix addition and matrix multiplication  

  

) : ,
3

  
  

  

a b
a a b

b a
  

  ) : ,
3

  
  

  

a b
b a b

b a
 [3+3]  

14.  Consider the matrix on friendship involving five individuals A1, A2, A3, A4 and A5. 

   

 

 

 

 

  Where, 
i j

ij

1 if A is friend with A
a

0 otherwise


 


 

 a) Calculate F
2
. [2] 

 b) What does each diagonal term of F
2
 mean? [2] 

 c) What does each off-diagonal term of F
2
 mean? [2] 

 

15. a) Let 

1 2 2

2 1 2

2 2 1

A

 
 

  
 
 

 . Show that 2

3 34 5 0  A A I  ,where 3I  and 30  are the identity  and the null 

matrices of order 3 respectively. Hence, obtain 1A . 

 b) Let A and B be two non-singular matrices of order n n  .Is A+B non-singular ? [4+2] 

16. a) Determine the values of  ,  and  when 

0 2  
 
  
 
    

is orthogonal. [4] 

 b) Let A be a non-singular matrix of order 4 .Determine the rank of the matrix  Adj A . [2] 

 A1 A2 A3 A4 A5  

A1 0 0 1 1 1  

A2 0 0 0 1 1 
= F 

A3 1 0 0 1 0 

A4 1 1 1 0 0  

A5 1 1 0 0 0  
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Answer any two questions from Question Nos. 17 to 19 : [2×5] 

 

17. (a) Determine the function whose first difference is 
23 5 7x x   . 

 (b) Eliminate A and B from 3 4n n

ny A B     and determine the corresponding difference 

equation of lowest order. [3+2] 

18.  Solve : 
x

x x-1 x-2u -u +2u = x+2
 [5]  

19.  Reduce the matrix A to the fully reduced normal form and find non-singular matrices P and Q such 

that PAQ is the fully reduced normal form , where 

2 1 2

1 0 1

1 1 1

A

 
 

  
 
 

 .  

  Also find the rank of A. [5] 
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