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JUNE — 2025
PART - B

3X+2
4x+3

Let x;eR \ Q. For n > 1, define x,.1 = f(X,). Suppose that the sequence (x,),=1 converges to a real
number £. Which of the following statements is true?

J3

1
(1) If £ is positive, the / = —. (2) If £ is positive, then /= —.
2 J2

Let f:R\ Q—>R \ Q be the function defined as f (x) =

(3) If £ is negative, then ¢ = —73. (4) Iff is negative, then ¢ = —%.

Let p, g be non-negative integers. Consider the following statements:
(A) There is an integer k > 1 such thatp + k = q.
(B) There is aninteger k > 1 suchthatq+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

1
Let f(x)=xlog e(1+—} for x e (0, o). Which of the following statements is true?
X

(1) f is unbounded (2) fis increasing
3) lim f(x)=2 (4) f is decreasing
X—>0

Foreachn>1, letf, [0,1] >R be defined as

nx if XG[OfE}
n

2—-nx ifXE[lfg}
nn

0 if xe (E ,1}.
n

Which of the following statements is true?

(1) (f,)n=1 converges uniformly on [0, 1] to a continuous function f.
(2) (f,)n=1 converges pointwise on [0, 1] to a discontinuous function f.
(3) (f))n=1 coOnverges pointwise on [0, 1] to a continuous function f.
(4) (f))n=1 does not converge pointwise on [0, 1].

Let A, B be non-empty subsets of N with cardinality |A] > 2. Let
S;={f:A—> B|fisone-to-one}and S,={g: B —» A| g is onto}.

Which of the following statements is true?

@) If Ag B and B is finite, then there is a one-to-one map from S, to S;.

(2) If B = N, then there exists a one-to-one map from S, 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 S;.
(4) If Ais finite, then S, is finite for any B.

Let

A= {56(0,1): p eN, q = 2" for some n eNU {0}, gcd (p, q) = 1}

B {se(o,l): p eN, g=2"5" for some n, m eNU {0}, gcd (p, q) :1}

C= {Ee(o,l) : P has terminating decimal expansion}
q q

be subsets of (0, 1). Which of the following statements is true?
(1) AgCand BgC (2) AgCgB

3) AcBcC 4) AcB=C

PART-C

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 f o g is Riemann integrable.

f
2.1fg(x)#= 0 for each xe[a,b], then — is Riemann integrable.

3. The positive square root 4/ f 24 92 is Riemann integrable.
4. The composition f o g is Riemann integrable, if both f and g are continuous

Let C[O, 1] be the R—vector space of real valued continuous functions equipped with the norm

1] =sup | f(x)I.
x€[0,1]
Let T : C[0,1] — CJ0,1] be defined as

T(f) (x):J' f (t)dt, forx e[0,1]

0
Let T" =T oT o...oT (ntimes). Which of the following statements are true?
There exists « € (0,1) such that for all f, g € C[0,1], ||T( ) —T(g)” Sa”f - g||

There exists a € (0,1) such that for all f, g € C[0,1], ”T 2(f)-T? (g)” Sa”f — g||
The set {f € C[0,1]: T (f) = f}is a singleton set.
h”ew%new

Let f be a bounded, twice continuously differentiable real-valued function on (0, %) such that
f"(x) >0 for all X € (0,). Which of the following statements are true?
1. f'(x) < Ofor all x>0 2. Iim f'(x)=0

X—00

3. lim x f'(X) need not exist. 4. lim xf'(x)=0

X—>0 X—0
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Consider the sequence (S,),.; and (t, )., defined by

n

S, = ZL and t, = ZHZ(EJ Y]

= (k)? k=0 (m*
Which of the following statements are true?
1.limsupt, <limsups, 2. limsupt, <e

N—o0 nN—oo nN—oo

3. iminf s, >e° 4.0iminft, >e

n—o0 n—oo

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

function on R. Let 0 =a, <@, <a, <--- be an unbounded sequence such that a,,, < ca, for some

n+l —

real number ¢ and for all n>1.Let A, ={x e R|a, < f(x)<a,,,}for each k >0. Which of the
following statements are true?

1. If fis Lebsgue integrable on R, then Zak,u(Ak) is finite.
k=0

2. If Zaky(Ak) is finite, then f is Lebesgue integrable on R.
k>0

3. If Zak,u(Ak) is finite and f(x) > « for all X € R, then f is Lebesgue integrable onR.
k=0

4. If Zaky(Ak) is finite and f is bounded, then f is Lebesgue integrable on R.
k>0

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 U, such that the restriction p|Uy is a homeomorphism
onto an open setin R.

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

—n2x?

e
Foreach N >1, letf, :R - Rbe a function defined by f, (X) =

Which of the following statements are true?

1. (f,) - converges uniformly to 0 on R, and (f).., converges uniformly to O on the
interval (-M, M) for some positive real number M.

2. (f,),5, converges uniformly to 0 on R, and (f),., converges pointwise to 0 on R.

3. (f,) . converges uniformly to 0 on R, and (f,'),., does not converges pointwise to 0
on R.
4. (f,),s converges pointwise to 0 on Rbut not uniformly on R.

What is the value of the limit

!imw%[(n L )(+2)---(n+n)] "2

1.

2
e

3.log,2-1
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7. (4)

13. (3,4)
19. (3)

25. (1)
31.(1,2)
37. (1)

43. (2,3)
49. (3)

55. (1,3)
61. (1,2,3)
67. (1)

73. (3,4)
79. (2,4)
85. (3)

91. (1,2,4)
97. (1)

103. (3)
109. (3,4)
115. (3)
121. (3)
127. (4)
133. (1,3)
139. (3)
145. (1,2)
151. (2)
157. (4)
163. (1,2,3,4)
169. (2)
175. (2,4)
181. (1,2,3)
187. (2)
193. (1,4)
199. (1,2,4)
205. (4)
211. (1,4)
217.(1,2,3)
223. (4)
229. (3,4)
235. (3)
241. (1)
247. (3)
253. (4)
259. (3)
265. (3)
271. (2)
277. (3)
283.(1,2,3,4)
289. (3)
295. (1,2)
301. (1,3,4)
307. (2)
313. (1,2)
319. (2,3)
325. (4)
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