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Q1) Attempt any Five of the following: [5]

a) Determine the set 1A / , 0x x x
x

     
 

 .

b) Find first four terms of the sequence (xn) where 
 

1
1nx

n n



.

c) Define monotone sequence of real numbers.

d) Find domain of the function    1 .
3

f x
x




e) State boundedness theorem for continuous function on an interval.

f) At what points the function     2 4
xf x

x x


 
 is discontinuous?

Q2) a) Attempt any one of the following: [6]

i) State and prove triangle inequality for real numbers. Hence, prove
that ,a b a b   for all ,a b.

ii) Define limit of sequence of real numbers and prove that if limit of
sequence exists then it is unique.
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b) Attempt any one of the following: [4]

i) Evaluate : lim
n  
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ii) Discuss the continuity of the function  f x  at origin,

where  
1

1 ;  for  0
1

          0       ;  for  0

x

x
ef x x

e
x

 


 

Q3) a) Attempt any one of the following: [6]
i) Show that the sequence (xn) defined by x1=1 and

1 2 ,n nx x n N     is monotonic and bounded.

ii) Find the values of   and  , if the function  f x  is continuous in

(–3, 3) where,     ;   3 0
        2 1 ;    0 2
          ;    2 3

f x x x
x x

x x





    

   
   

b) Attempt any one of the following: [4]

i) Find the infimum and supremum of the set  1
S 1 / .

n

n N
n

     
  

ii) Let : Af   and c be the cluster point of A. If lim
x c

  Lf x   and

the sequence (xn) converges to ‘c’ such that ,nx c for all n N then

prove that   nf x converges to L.

Q4) a) Attempt any one of the following: [6]

i) State squeeze theorem and hence show that 
0

lim
x

1cos 0.x
x
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ii) Let : If   be continuous on I = [a, b].  If K  satisfies
   Kf a f b   then prove that there exist a point Ic between

a and b such that  =K.f c

b) Attempt any one of the following: [4]

i) If A    and : Af    has limit at ,x c  then prove that f is
bounded on some neighbourhood of ‘c’.

ii) Let A    and , : A .f g    If f and g are continuous functions
at Ac then prove that f+g and f.g are also continuous functions at

.x c

 


