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Q: 1. Answer the following by choosing correct answers from given choices. 

Q: 2. 

[1 J The smallest member of a set 5, if exists, is 
[A] the supremum of 5 [B] the infimum of 5 [C] not unique [D] none 

1 1 1 1 
[2J The infimum of the set -1,1, -12, 12, -13, 13, ... 

1 
[A] -1 [B] 0 [C] -12 

[3] The interior of the set of integers is 
[A] N [B] Q [C] R 

[4J If 51 and 52 arc closed sets then 51 U 52 is 
[A] closeu [13] open [C] Open as well as closeu 

[DJ ~ 
2 

[D] ¢> 

[D] none 

[5J If limf(x) exists but f(a) does not exist then f posseses a discontinuity of 
x-ta 

[A] removable type [B] first type [C] second type [D] first type from left 

[6J lim [x] - x = 
:1:-t2-

[A] 0 [13] -1 [C] -2 [D]-3 

[7] If f is uniformly continuous on an interval then on that interval it is 
[A] continuous [B] discontinuous [C] differentiable [D] not differentiable 

[8J If /'(1) = 5 then at x = 1 function f is 
[A] increasing [B] decreasing [C] discontinuous [D]not derivable 

Answer Any FIVE of the following. 

[1] Find the Greatest and the smallest members of { ~, ~, !, ... } if they exist. 

[2J Find the l.u.b and smallest member of {n2 In E N} if they exist. 

[3] Determine whether the interior of the set [2,8] U (9, 10) n N is open or not. 

[4J Give an example of a set which is neither open nor closed. 

[5J If [x] denotes the largest integer less than or equal to x, then discuss the 
continuity at x = 3 for the function f(x) = x - [x], Vx ~ 0 , 
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v'4+x-2 
[6] Evaluate lim ----

x -+o x 

[7] Prove that the function x 2 is derivable on [0, 1]. 

[8] If f is derivabale at c and f( c) 

(1)' J'(c) 
thereat , and 7 = - {J(c)}2 

. 1 f= 0 then the functlOn 7 is also derivable 

Q: 3 [A] State the Least Upper Bound property of R and prove that the field of 
rational numbers is not order complete. 5 

[B] State and prove tae addition formulae for exponential function . 3 

OR 

Q: 3 [A] Define generalized power function and in usualuotations prove that: 

(
.) ·c+y x Y 
Z a' = a .a (ii) an =~ 

n time~ 

(i i i ) a- 1I = ~ . ~} .... } 
~ 

[B] Prove that VIT is not a rational numoer. 

Q: 4 [A] Prove that interior of a set S is the largest open subset of S . 

[B] If Sand T are sets of real numbers then prove the following 
(i) SeT =? S' c T' (ii) (S U T)' = S' U T' 

OR 

Q: 4 [A] Prove that a set is closed iff its complement is open. 

[B] Prove that derived set of a bounded set is bounded. 

n t iTrt C.s 

Q: 5 [A] Let f and 9 be two functions defined on some neighbourhood of a such that 
limf(x) = land limg(x) = m . Prove that lim [J(x)g(x )] = lm 
x~a x-+-a x-+a 

[B] If a function is continuous on a closed interval [a , bj, then it attaius its bounds 
at least once in [a , b] . 

OR 
Q: 5 [A] If a functiou f is continuous at an iuterior poillt c of [a , Ii ] aud f (c) f= O. then 

prove that, there exists <5 > 0 such that f(x ) has the same sign as f (c ) for 

5 

3 

5 

3 

5 

3 

5 

3 

every x E (c - c5, c + c5). 5 
I 

ex 
[B] Evaluate lim 1 3 

x-+O ex + 1 

Q: 6 [A] If J'(c) > 0, then prove that f is a mouotouic iucreasing fUllction at point 
x = c. 

[B] Prove that the function ~ is not uniformly continuous on (0, 1]. 

Q: 6 [A] 

[B] 

OR 

Prove that a function which is derivable at a point is necessarily continuous 
at that point. Is the converse true? Justify. 

x 
Prove that, -- < log(l + x) < x for all x > O. 

l+ x 
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