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PART – B 
 

338. Let f :ℝ\ ℚℝ \ ℚ be the function defined as .
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 Let x1ℝ \ ℚ. For n  1, define xn+1 = f(xn). Suppose that the sequence (xn)n1 converges to a real 

number ℓ. Which of the following statements is true? 

 (1) If ℓ is positive, the .
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(2) If ℓ is positive, then .
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 (3) If ℓ is negative, then .
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(4) Ifℓ is negative, then .
2

1
  

 
339.  Let p, q be non-negative integers. Consider the following statements: 

 (A) There is an integer k  1 such that p + k = q. 

 (B) There is an integer k  1 such that q + k = p 
 
 Which of the following statements is true? 
 (1) There exist non-negative integers p, q such that both (A) and (B) are true. 
 (2) Both (A) and (B) are false if and only if p = q 
 (3) For all non-negative integers p and q, (A) or (B) is true 

 (4) There exists p  q such that both (A) and (B) are false 
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1log)(  for x  (0, ). Which of the following statements is true? 

 (1) f is unbounded    (2) f is increasing  
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    (4) f is decreasing  

 

341. For each n  1, let fn  [0,1] ℝ be defined as  
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 Which of the following statements is true? 

 (1) (fn)n1 converges uniformly on [0, 1] to a continuous function f. 

 (2) (fn)n1 converges pointwise on [0, 1] to a discontinuous function f. 

 (3) (fn)n1 converges pointwise on [0, 1] to a continuous function f. 

 (4) (fn)n1 does not converge pointwise on [0, 1]. 
 

342.  Let A, B be non-empty subsets of ℕ with cardinality |A|  2. Let  

 S1 = {f : A  B | f is one-to-one} and S2 = {g : B  A | g is onto}. 
 Which of the following statements is true? 

 (1) If BA

 and B is finite, then there is a one-to-one map from S2 to S1. 

 (2) If B = ℕ, then there exists a one-to-one map from S2 to B. 
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 (3) If B = ℕ and A is finite, then there exists a one-to-one map from B to S1. 
 (4) If A is finite, then S2 is finite for any B. 
 
343.  Let  

 A = 


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: p ℕ, q = 2

n
 for some n ℕ∪ {0}, gcd (p, q) = 1 
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 be subsets of (0, 1). Which of the following statements is true? 

 (1) CBandCA

     (2) BCA


  

 (3) CBA

      (4) CBA 


 

 
PART-C 

 
344. Let f and g be real-valued Riemann integrable functions on [a, b] such that g([a, b])  [a, b]. Which of 

the following statements are necessarily true? 

 1. The composition gf   is Riemann integrable. 

 2. If g(x) 0   for each x ],,[ ba  then 
g

f
 is Riemann integrable. 

 3. The positive square root 
22 gf   is Riemann integrable. 

 4. The composition gf   is Riemann integrable, if both f and g are continuous  

 
 

345. Let C[0, 1] be the ℝ–vector space of real valued continuous functions equipped with the norm 
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 Let ]1,0[]1,0[: CCT   be defined as 

 T(f) (x)=  
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 Let TTTT n  (n times). Which of the following statements are true? 

1. There exists )1,0(  such that for all f, g .)()(],1,0[ gfgTfTC    

2. There exists )1,0(  such that for all f, g .)()(],1,0[ 22 gfgTfTC    

3. The set })(:]1,0[{ ffTCf  is a singleton set. 

4.  nasT n
. 

 

346. Let f be a bounded, twice continuously differentiable real-valued function on ),0(  such that 

0)(  xf  for all ),0( x . Which of the following statements are true? 
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347. Consider the sequence 1)( nns  and 1)( nnt  defined by 
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 Which of the following statements are true? 

 1.



n

n
n

n st suplimsuplim    2. et
n

n 


suplim  

 3. 
2inflim es

n
n 



    4. et
n

n 


inflim  

 

348. Let  denote the Lebesgue measure on ℝ. Suppose that f is a non-negative Lebesgue measurable 

function on ℝ. Let  2100 aaa  be an unbounded sequence such that nn caa 1 for some 

real number c and  for all .1n Let  xAk {  ℝ })(| 1 kk axfa for each .0k  Which of the 

following statements are true? 
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is finite and  f(x)  for all x ℝ, then f is Lebesgue integrable onℝ. 
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is finite and f is bounded, then f is Lebesgue integrable on ℝ. 

 

349. Let p: ℝ → ℝ be a non-constant polynomial. Which of the following statements are true? 

 1. The pre-image of a compact set under p is a compact set. 

 2. The pre-image of a connected set under p is a connected set. 

 3. Every point xℝhas an open neighbourhood Ux such that the restriction p|Ux is a homeomorphism 

onto an open set in ℝ. 

 4. The image of a bounded set under p is a bounded set. 
 

350. For each ,1n  let fn :ℝ → ℝbe a function defined by .)(
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 Which of the following statements are true? 

1. 
1)( nnf converges uniformly to 0 on ℝ, and 

1)( 


nnf  converges uniformly to 0 on the  

      interval (-M, M) for some positive real number M. 

2. 
1)( nnf converges uniformly to 0 on ℝ, and 

1)( 


nnf  converges pointwise to 0 on ℝ. 

3. 
1)( nnf  converges uniformly to 0 on ℝ, and 

1)( 
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nnf  does not converges pointwise to 0   

       on ℝ. 

4. 1)( nnf converges pointwise to 0 on ℝbut not uniformly on ℝ. 

 
351. What is the value of the limit  
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