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Real analysis

Elementary set theory, finite, countable and uncountable sets, Real number system as a
complete ordered field, Archimedean property, supremum, infimum.

Sequences and series, convergence, limsup, liminf.
Bolzano Weierstrass theorem, Heine Borel theorem.

Continuity, uniform continuity, differentiability, mean value theorem.

Sequences and series of functions, uniform convergence.

Riemann sums and Riemann integral, Improper Integrals.

Monotonic functions, types of discontinuity, functions of bounded variation, Lebesgue measure,
Lebesgue integral.

Functions of several variables, directional derivative, partial derivative, derivative as a linear
transformation, inverse and implicit function theorems.

Metric spaces, compactness, connectedness. Normed linear Spaces. Spaces of continuous functions as examples.
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Real Analysis

W

YouTube Videos

Topics [Click on the LINK to watch the video]

Elementary Set Theory and Countability

Point Set Topology

Sequences of Real Numbers

° WATCH NOW
o WATCH NOW
° WATCH NOW
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https://www.youtube.com/watch?v=6qpxS7EW_Cw&list=PLU6SqdYcYsfKvYZhiXPoaR5fBYDYXENSn
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for CSIR-NET

YouTube Videos

Topics [Click on the LINK to watch the video]

Series of Real Numbers

Function and Their Properties

° WATCH NOW
o WATCH NOW
° WATCH NOW

Limit and Continuity
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. YouTube Videos
Topics

[Click on the LINK to watch the video]}

Differentiability & Its Application

Reimann Integral and Function of Bounded

° WATCH NOW

. ° WATCH NOW
Variation

o WATCH NOW

0 WATCH NOW

Sequence and Series of Function

Function of Several Variables

O +91 9571085397 Follow us on: PO ® m X www.mathscare.com


https://www.youtube.com/watch?v=6qpxS7EW_Cw&list=PLU6SqdYcYsfKvYZhiXPoaR5fBYDYXENSn

MATHSCARE

= =
ANALYSIS OF CSIR - NET / JRF_PREVIOUS YEAR PAPER
DEC.2018 | JUNE.2019 DEC.2019 | 26-Nov-20 30-NOV-20
JRF | LS RE____| LS IRF | 15 | JRF LS IRF 5|
SUBIJECTS MARKS I MARKS __MARKS MARKS MARKS
SECTIONS |PART-B|PART-C| TOTAL | PART-B FAH’I'-E] TOTAL | PART-B| PART-C| TOTAL PART-Bl PART-C| TOTAL | PART-B| PART-C| TOTAL
UNIT-I 36 8ss | 1215 | 36 76 112 | 36 | 76 112 36| 8525 | 1215 | 36 855 | 1215
Real Analysis| 1s 47.5 65.5 18 38 56 15 42.75 | 57.75 18 52 70 18 52.25 | 70.25
l ANALYSIS OF CSIR - NET / JRF PREVIOUS YEAR PAPER
IE FEB,2022 JUNE,IGZ?. DEC.2023 JUNE.2024
‘ LS IRF LS IRF LS
SUBJECTS MAHI{S MARKS MARKS MARKS

UNIT-I 76 112 36 76 112 36 85.5 1215

SECTIONS PAHTBiPARTC TOTAL | PART-B| PART-C| TOTAL | PART-B|{ PART-C| TOTAL | PART-B| PART-C] TOTAL

Real Analysis 42.75 63.75 475 65.5 21 4275 63.75 27 38 65
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REAL ANALYSIS - JULY 2026

TOPIC NO. OF QUESTIONS

Point Set Topology
Sequence & Series

LCD + Function

Function of Two Variables
Improper Integral

=

Sequence & Series of Function
Power Series

Uniform Continuity

Bounded Variation

Riemann Integration

Metric Space

Measure Theory

[ TOTAL QUESTIONS 16 TOTAL MARKS 65.5




Real Analysis - December 2025

Function of Two Variable

Uniform Continuity 2 ‘
Limit , Continuity , Differentiability 2
Sequence and Series of Function 2 ‘
Bounded Variation and Reimann Integral 1 |
Sequence 1
Series 1

2

1

Measure Theory

— —

Total Question - 12, Total Marks - 50




Real Analysis - June 2025

Topic No. of Question
Uniform Continuity 1
Limit , Continuity , Differentiability + Function 1+1+1
Sequence and Series of Function 2
Bounded Variation 1
Reimann Integral 1
Sequence & Series 2
Function of Two Variable 1
Measure Theory 1

Total Question - 12, Total Marks - 50
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SHORT NOTES Convergent Sequence

A sequence is called a convergent sequence iff limit of this sequence exist.

Sequence of real number

Note : If lima, =/ then we say that this sequence converge to /.

n—»x

A sequence on a set R 1s a rule which assigns to each natural number, a unique element of R. a

g Divergent Sequence
sequence 1s usually denoted by {a,} or <a,>

A monotonic and unbounded sequence 1s called a divergent sequence.

Limit Point of a sequence Osclllatory Sequences

A real number / is said to be a cluster point of a sequence (”n) iff neighbourhood of /contains f sequence {a,| neither converges to a finite number nor diverges to +o or —o0 , then it is

infinitely many terms of the sequence. called an oscillatory sequence.

Limit of a sequence Subsequence

. . y = . : 5 B : Let (a,,) be a given sequence. If (n,,) is a strictly increasing sequence of natural numbers (i.e.,
A real number / is said to be a limit of a sequence (ﬂ,,) iff neighbourhood of / contains infinitely

. ol i : . n;<n; < ns...), then (am > is called a subsequence of (n,,>
many terms of the sequence and only finite terms lies in outside of neighbourhood of /.

O +91 9571085397 Follow us on: PO @ m X www.mathscare.com
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Limit Superior and limit Inferior of sequence

Test for convergence

(1) Convergent sequence => let a, — / be a convergent sequence then lima, =lima, =/ N _ 1
p-series Test : A positive term series Z

' » .
— 1s convergent iff p>1 and Z—P— 1s called p-seres.
n n

(2)  Davergent sequence = let a, be divergent sequence which diverge to <« then Comparison test:Let Z a, , be a positive term series.

lima, = mu" = and if a_be divergent sequence which diverge to - then (a) If a <e,,for n< N, , where No 1s some fixed integer and if Zc'n converges, then

Z a, converges.

lima, = lima, =-w

— (b) Ifa, <c, forn<N,andif ) a,diverges, then ) ¢, diverges.

Limit form test: If Z a, and Zb,, are two positive term series such that lim

H =X
L]

(3)  Oscillatory sequence = let a, be a oscillatory sequence then lima, # qu‘”’n [ a, ] I [finit
—= | =1 [finite

Series

: : . .. and non-zero]. then both the series behaves alike, 1.e.. both converge and diverge together.
Let {a,} be a sequence of real numbers, the expression a, +a,+..+a,+...,18 called an infinite ] 5 PR

Cauchy’s root Test: Letz a, be a positive terms series and a = limsupg/; . Then

L <

series and is denoted by ) a, or simply ) @, and a, iscalled n® term.
g‘ Z (a) an,, converges, for a <1, (b) Z a, diverges for & >1 and

Necessary condition (¢) Test fails for e =1

A series Z a, 1s convergent then lim @, = 0 but converses need not be true.

H=eX
h=0

O +91 9571085397 Follow us on: PO @ m X www.mathscare.com
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D’Alembert’s ratio Test: The positive terms series Z a, 1s
Countabllity

(a) Converges if lim sup[ nel Jf.:l . (b) Diverges if lim sup[ ] >1 Finite set : Let N, = {1, 2, 3, ..... m}. A set which is either empty or equivalent to N,, is said to
a,

LB ﬂ N=+X
n

be a finite set.

Conchy’s Condensation Test: It (ﬂ"> 18 & decreasing sequence of positive real numbers, then Infinite set : A set which 1s not finite is called infinite set or we can say that A set which is not

the two series »_ a, and ¥ a,2" converge or diverge together. equivalent to Ny, = {1, 2, ...., m} for any m € N.
Alternating series Countably infinite set : A set S is said to be countably infinite if it 1s similar to the set of natural
numbers.

K

A series of the form Z( —l}"_l a, , where a, are all positive, 1s called alternating seres.

Uncountable set : A set which 1s not countable is called uncountable set.
Leibnitz test or Alternating Series Test: Suppose Zn,, 1s an infinite series such that Results :

(a) |ay |2 a, 2] ay |2.... (b) EE a, =0 (1) Cardinality of countably infinite set is yo.
(2) Cardinality of every uncountable set is c.

Then ) a, is converges. | _ _
(3) Countable union of countable set i1s countable.

Absolutely convergent series: Z u, 1s absolutely convergent i (4) A finite cartesian product of countable set 1s countable.

(5) Infinite cartesian product of countable set A is uncountable set if |A| > |

]
then Z a, 1s said to be conditionally convergent series or A series which 1s convergent but not

absolutely is called conditionally convergent series.

O +91 9571085397 Follow us on: PO @ m X www.mathscare.com
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Point Set Topology

Upper bound of set : ae R is called upper bound of S if all the elements of S are less than to a.
Lower bound : Be R 1s called lower bound of S if all the elements of S are greater to p.
Neighbourhood of a point : Let S € R and a € R. We say S 1s a neighbourhood of a point *a’ if
J an open interval I s.t.a e I S.

Interior point : If S C R is neighbourhood of a real number a, then o is interior point of S.

Open Set: Let S C R, if every elements of S is interior point of S, then S is called open set.
Limit point : A point p 1s a limit point of a set S 1iff every neighbourhood of p contain infinitely

many points of S.

Compact set : A set which 1s closed and bounded 1s called compact set.
Connected set : A non-empty set S © R 1s said to be connected if it 1s an interval or 1t 1s

singleton.

Limit of function
One-side limit :
Right hand limit (RHL) : A function f(x) 1s said to approach L as x — a from the right or from

above if ;Ein},ﬂ” +h)=L.

Left hand limit (LHL) : A function f(x) is said to approach L as x — a from the left or from
below if ;,u_gf(n -h)=L.

Note :Limit of f{x) exist at x = a, iff RHL = LHL at x =a.

Continuity

A function f: 4 —> R 1s said to be continuous at point x =a € A’ (where a1s a limit point of A),

if lim f(x)=lm f(x)=f(a)

Y=g X—+d

O +91 9571085397 Follow us on: PO @ m X www.mathscare.com
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Uniform continuity

(1)  Ifafunction f is uniformly continuous on an interval I, then it is continuous on I Fixed point
(2)  Ifafunction f is continuous on closed interval [a, b], then it is uniformly continuous A real number o is called fixed point of a real valued function iff f{c) =

on (a, b] Riemann Integration
(3) If a function f is continuous on open interval (a, b), then f is uniformly continuous

_ _ Riemann integrable: A bounded real valued function f defined on |a,b|is said to be Riemann
on (a, b) iff lim f (x)and htgl_ f(x) both exists

integrableiffﬁf{x)dt = Iff(x}:ir

Differentiablity
Let f: [a, b] — R be a function and c € (a,b), then * f is said to be derivable or differentiable The common value is denoted by J' f(x
" Sequence of function
ol TN
at ‘c’, if lim exists. . .
x—¢ x—c Let D be a subset of R and for each n €N, let f, : D — R be a function, then <f,> 1s called
Applications of derivative sequence of function ie.<f,>=<fj, ), fi, ..., foe fat1 coeea >

(1)  Rolle's Theorem: Let /f be continuous function on [a,5] and differentiable on (a,b) M., — test : Let fy(X) 1s a sequence of function and f{x) 1s pointwise limit on S.

We definesup| f, (x) - f(x)|. Then fi(x) converge uniformly to f(x) on S
and f(a)= f(b)then Jc € (a,b)such that f'(c)=0. hE};If x)— f(x)] o y

(2) Lagrange's Mean Value Theorem [L.M.V.T]: 1fftMy,— 0 as n —o.

If f is a function defined on |a,b|such that f continuous on closed interval [a,b]and SIS 45 Samciion

‘ ‘ _ Let <fu(x)> is a sequence of function then we define »_ f, (x) is called series of function.
derivable on open interval (a,b), then there exists atleast one real numbers ¢ € (a,b) sucl

Weierstrass test for uniformly convergence
b) -
/( ; ':(a] = f"(e) A series Zf,, will converge uniformly in [a, b] if there exist a convergent series Z‘Mn s.t.
. AN S,

that

|fa(x)| <Ma. 10

O +91 9571085397 Follow us on: PO @ m X www.mathscare.com
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Function of several variables

Let S cR" then f:S —R 1s called a real- valued function of n vanables (i Partial derivative w.r.t. x : Directional derivative of f(x, y) at point P(a, b) in the
Limit of a function of two variables: direction of u = (1, 0). It 1s denoted by fi(a, b).
. . . o . ; , . fla+hb)- f(a,b)
Let S c R-and f : S —»R be a real valued function and (a, b) € R be a limit point of S. then ie., f,(a,b)= }1_13 .
1 1
f(x.y)>1,as(x,y)—>(a,b) or h_]l}iﬂ]ﬂ_mf(x-.l’} =1 (ii)  Partial derivative w.r.t. y : Directional derivative of f(x, y) at point P(a, b) in the

direction of u = (0, 1). It 1s denoted by f,(a, b).

Continuity of a function at a point Flab+h)- f(a.b)

Le., f,(a,b) =lm

Let Sc R?and (a,b)€ Sand f: S —5R be areal valued function of two variables, then f is said h—0 h
e : , beS . if Ii b Differentiabllity of function of several variables
0 ) E )= , . o
D DO PO 10,0) £, | (x.3 rl—l};l:h:f{x*‘} J= el A function f(x,)is said to be differentiable at any point (a,b) if
Directional Derivative fla+hb+k)-f(a,b)=Ah+Bk+g (hk)Nh’+k* ... (1), and ” }'lﬂ['%) g(h,k)=0 where A
(h.k)—+(0.0)

Directional derivative of f(x,y)at a point ain the direction w(w,,u, )then & B are partial derivative w.rt. x & y.

B oy =i fla+hu)- f(a)

=0 h

Partial derivative

O +91 9571085397 Follow us on: PO @ m X www.mathscare.com
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-:Previous Year Questions :-
NOTE:- click on abovetextyoucanrefertolinkofvideosolution of questions

1. Let A, B be non-empty subsets of M with cardinality |4] = 2. Q2. Ifthe fnction s: [0,4] -+ R defined by
. . alx—2¥+b(x—-1), 0=x<=1
LetS; ={f:A— B | f1sone-to-one } and §; = {g: B8 — A | g1s onto }. s(x}z{(x—z}z 1 e
Which of the following statements 1s true? CSIR NET JULY - 2025 2c(x— 2+ (x—-3)% 3<x<4

15 a cubic sphine, then the value of 2a + b + 2c¢ 15 CSIR NET JULY 2025

Q3. Let Q4. Foreach n=1. let f : [0, 1]—=R be defined as
AZEE (0,1):p € N,q = 2" for some n € N U {0}, gcd(p, q) = 1} 1 1 2 2
q F ) =t ifxefo, ]2 —nx ifxe (520 ifx € (£1]

iy = s €E(0,1):p € MN,q=2"5" forsomen,m € N U {0},zcd(p, q) = 1}
L Which of the following statements 1s true? CSIR NET JULY - 2025
= L = []El,l‘):E has terminating decumal expansion }
g q
_ ; ; ; ; L. ( r ) converges uniformly on [0, 1] to a continuous function f.
be subsets of (0,1). Which of the following statements 1s true? n o1
i) A SRR B (h)AS C S B (c) A cpcc 2 ( fﬂ)"?’:—}l converges pointwise on [0, 1] to a discontinuous function f.
() A58 =C CSIR NET JULY - 2025 3. ( F ) converges pointwise on [0, 1] to a continuous function f.
R e

O 919571085397 Follow us on: 1O m www.mathscare.com
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Q 6: For cach n=1, let fn: R — R be a function defined by

Q5. :Letf(x) = xiﬂgﬂ(1 +ﬂ|

for x€(0, 00). Which of the following statements 1s true? CSIR NET JULY - 2025

-z
g

£ ==

Which of the following statements are tt:ue? CSIR NET JULY - 2025
1. ( i ﬂ) converges uniformly to 0 on R, and ( f rl) converges vaiformly to 0 on

mn>l n=>1

1 f is unbounded. the interval (-M. M) for some positive real number M.
3. f T increasing. 2. (f“)nz1 converges uniformly to 0 on R, and (fn)?:_ L converges pointwise to 0 on
R.
3. lim f(x) = 2. |
L 3. ( I ﬂ) converges uniformly to 0 on R and ( f n) does not converge pointwise
n=1 n=1
4. f 1s decreasing. toOon R.
4 ( i ﬂ) converges pointwise to ) on R but not uniformly on R.
nzl
(7. Let p: R—R be a nonconstant polvnomial. Which of the following statements are Q8. Let ( fn) be a sequence of real-valued functions on R. Which of the
true? CSIR NET JULY — 2025 _ nzl
following statements are true?CSIR NET JULY — 2025
1. The preimage of a compact set under p 15 a compact set. 1. Ifeach f_isuniformly continuous and [ fn_) converges to f uniformly. then f
n=1
2. The preimage of a connecthd set under p is a connected set. s uniformly continuous.
. : g . 2. Ifeach f 1s bounded and F t intwise, th 1s bounded.
3. Every point x € R has an open neighbourhood U7 such that the restriction p| ;18 FACILE, AntaRgictan [:f ?:)"}1 FORVEIECEI e Mintt o buvde
4 >

3. Ifeach f i 1s bounded and continuous, ( f u) converges pointwise to a bounded

a homeomorphism onto an open set in R. .

and continuous function f, then the convergence 1s uniform.

4. The image of a bounded set under p 15 a bounded set.
4. Ifeach fﬂ 15 differentiable and ( kg n) converges to f umiformly, then f 1s

n=1

differentiable.
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() 9: What is the value of the limit (CSIR NET JULY - 2025) Q 10: 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
lim — [{n +: A1)+ 2+ n]]

n—s0o necessarily true? (CSIR NET JULY - 2025)
(a) i (2) The composition f © g i1s Riemann integrable.
4 (b) If g(x)+0 for each x€[a, b]. then % 15 Riemann integrable.
() =
B 2. . .
(c) lo 55.2 | (c) The positive square root\/f + g~ is Riemann integrable.

(d) The composition f ° g 1s Riemann mntegrable, if both f and g are continuous.
(d) Eiﬂgﬁ_z -1

(Q 11: Let f be a bounded, twice continuously differentiable real-valued function on 12. What 1s the number of imjective function from {1. 2, ... 7}to {1,2, ..., 10}?

(0, co ) such that f “{I]ED for all x€(0, o). Which of the following statements are true? (CSIR NET FEB - 2025)

(CSIR NET JULY - 2025)
l. f(x)<Oforallx > 0. 10! [0
3L iimx_}mfl{:::] = ). (a) 107 b) 7 @ ¥ (d) 7V

5. lim  xf {:t:] need not exist.

X—00

4. lim__xf (x) = 0.

O +91 9571085397 Follow us on: PO ® m X www.mathscare.com
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13.  Letf:[0.1] — R be defined by f(x) = sin(x”). Let z _ _ _ - _
differentiable function satisfying |h'(x)| = 3/4 for all x € R for a > 0. Define g(x) = afix)

Which of the following statement 1s true? (CSIR NET FEB - 2025)

i e
+ h(x) for x € R. Consider the sequence uli=0 defined bvx,y=g(x). k=01, ...

( sin(1) 4= ﬂin( | ) )
(a) A=0 b)A=1 (c) : 2 (d) \ 4 Where x € R The sequence "F'#0 converges to the solution of the equation x = g(x) if
(CSIR NET FEB - 2025)|
2 3 1

o < — < — , < ——

(:'1) 3L (b} 2L (C) < 4L (d} 41
12 Hn' -r“
15. Let A, B and C be sets. Which of the following sets is equal to A/(B/C)? 16.Consider the power series "' (n+1)° with coefficient in real number R. Which of the
(CSIR NET FEB Iﬂlﬂ]i following statement 1s true? (CSIE NET FEB - 2025)
(a) A/B (b) (A/B)UC () A/BUC) (d) (AB)UA N C (a) The radius of convergence of the series 1s 1/e

(b) The series converges atx =23
(c) The series converges at x = 3

(d) The series converges for all x with |x| < 1/2.
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fu(x) = | a, = &=
17.  Forintegern =0, let £, - [-1. 0] — R be defined by “ -x) 18.  Consider the sequence (a,)y and (by)y; defined by 2 @

Which of the following statement 1s true? (CSIR NET FEB — 2025}'

Er

Which of the following statements is true about the series »=9

(CSIR NET FEB - 2025) _
(a) For each x € R, there exist an n such thata, = x

a) The series 1z netther absolutelv convergent nor uniformlv convereent. .
(2) - “IE - “tE (b) For each x € R there exist an n such thata, < x

(b) The series 1s both absolutely convergent and uniformly convergent. (c) For each x € R, there exist an n such thatb, > x

(c) The series 1s absolutely convergent but not uniformly convergent. (d) For each x € R, there exist an n such that b, < x

(d) The series 1s uniformly convergent but not absolutely convergent.

20. For a positive real number 8 V8 denotes the positive square root of a. Consider the
2
Xy |
+e¥, (xy)=(00 —
f(x,y)=1x*+y’ Ve peig) [x [x*+y?, x=20
- : 2 1 (x.y)=(0,0) f(xy)=qix”
19. Consider the function f: R* — R defined by 3 e : function f- R? — R defined by 0 X =0

Which of the following statements are True? (CSIR NET FEB — 2025)

(a) f is differentiable on R*\ {(0, 0)}

of ¢
_ L and N
(b) All the directional denivatives of f exist at (0, 0) (b) The partial derivative ‘ “Y exist at (0,0)
(c) f is differentiable on R? (c) f1s differentiable at (0, 0)
[:d} f j_g ot 'C-Dﬂtiﬂuﬂuﬁ at (ﬂ:_ ﬂ} (d} f iz not differentiable at (0= D}
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£ x) .
21. For each positive integer n_ define f; - [0, 1] — R by fu(x) = nx(1 - x)", which of L l

: 22 Consider the function £ : R — R defined by
the following statement are true? (CSIR NET FEB — 2025) L STt AR CRnc oy

(a) (fu)y.; does not converges point wise on [0, 1]

converges point wise to a continuous function on [0, 3 limf(x
(®) {QDE] s [0- 3] (a) *—0 (x) exists (b) f1s continuous at ()
(c) (fo)n.; converges poimnt wise to a discontinuous function on [0, 2] limf'{x)
% (c) f1s differentiable at 0 (d) =% ° ° does not exist

: 24 Let (an)n.1. (bo)e1 and (cg) o1 be sequence given by (CSIR NET FEB — 2025)
(d) (£2)p.1 does not converges uniformly on [0, 1] = > =

a :{-‘I}n(1+e'"]

23 Letf: [0, 1] — R be a monotonic function. Which of the following statement are true?

e e,

e f
b, = max{a,,...a,}

(a) f1s Riemann integrable on [0, 1]

c. =min{a,...a_}
(b) The set of discontinuities of f cannot contain a non-empty open set )

S

(c) f1s a lebesque measurable function

limsupa, =limb
(d) f1s a Borel measurable function () (ap)y, does not converges (b) n-= P no

(CSIR NET FEB - 2025) liminfa_=limc, ;) limb, = limc,

[:C} M—sm; M—s
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25. Which of the following statements are true? (CSIR NET FEB — 2025) f{I] . j'{ X —‘[}Q{t]dt x R
2024 26. Letg:R — R be a continuous function. Define 0
<Y

K <
(a) Let x, v € R with x < yv. Then there exist r € (Q such that =

|'Which of the following statement are true? (CSIR NET FEB - 2025)

(b) Let (a,),.; be a sequence of positive real numbers. If there exists a positive

lim Sup =L,then limSupa, <= (a) f{0) =10 (b) £(0) exist and £(0) =10
realnumber L such that © log gx L i

(c) £'(0) = exast and £'(0) = g(0) (d) £'(0) exist and £'(0) = g(0)
(c) The set of all finite subsets of () 1s countably infinite

(d) The set of continuous function from R to the set {0, 1} 1s infinite.

27T Letf: R — R be a continuous function such that f{x) =0 for all x <0 and Q28. A bounded sequence contains a convergence subsequence.

; Then which of the following statement 1s true? (CSIR NET JULY - 2024)
F(x)=> f(x+n), xeR

for all x = 1. Define

(a) Finitelly many subsequence (b) Only one subsequence
Which of the following statements are true? . (CSIR NET FEB - 2025) - .
(c) Atmost two subsequence (d) Countably infinite subsequence
(a) F 1s bounded (b) F 1s continuous on K
(c) F 15 uniformly continuous on R (d) F 1s not uniformly continuous on R
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Q29 If {a,} 1s a bounded sequence of real number and »—+ " does not exist
Q30. Let {a,} be a bounded sequence. Then which of the following 1s false?

Let S = {/ € R : 3 a subsequence of {a,} which is converges to [}
[CSIR NET JULY — 2024)

Then which of the following 1s necessarily true (CSIR NET JULY - 2024)
(a) lim sup(a,) = lim inf (a,) = a, 15 convergent

(b) Inf{a,) = lim sup (ay) = ay 1s convergent

(a) S 15 empty set (b) S has exactly one element
(c) sup(ay) = lim infia,) = a, 1s constant
(c) S has atleast two (d) S has to be finite set
b = a, (d) sup(ay) = inf{a,) = a, 1s constant

Q31. Suppose {a,} be positive sequence of real numbers. Define Max i, ,ay,....,d,

"""""""" - Q32. What 15 the cardinality of the set of real solutions of e*+x=1

Then which of the following statements 1s/are correct? (CSIR NET JULY - 2024)
(CSIR NET JULY - 2024)

lhimb

(a) If »»= " existthen {a,} is bounded

(a) 0 (b) 1 (c) countably infinite (d) uncountable
limb_ =1 ) o
(b) If n—= .then lim a, exist in R
limb_ = E
(e)If "™ 2 then lim a, exist

limb

(d) If »= "=0thenlima,=0
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: 1= J' — dx l, = [——dx
(333. Let Z"—' Y bea convergent seres of real numbers. Q34. Consider the improper integrals 7 Sk and forn= 0 2 XV1+x

(CSIR NET JULY - 2024)
[a ifa =0 a, 1fa <0
&B, =

A . .
! i — (a) The integral I 1s convergent
Forn= 1. Define ll U, otherwise G Steewan :

(b) The integral I 1s not convergent

Which of the following statements are necessarily true? (CSIR NET JULY - 2024)

(c) The integral I, converges fora=1/2 butnot fora==0
(a)A, —0Oand B, —-0asn — =

(d) The integral I, converges foralla=0

L

(b) Zn 1 1s absolultely convergent, then Zn—Th" and Z"—IB” are absolutely

convergent. f (x)= 7 ,XER
i I%° +
(c) Both Z:An dETIUH : 35 Foreachn =1 define » : R — Kby \ o . Where v
C - an n= are convergen
limf (x) _
denotes the non-negative square root. Wherever »—= exists, denote 1t by f{(x).

(d) If Z'rl.-l U1 is not absolutely convergent, then both Z:rr-l Ay and Zn IB” are
Which of the following statements is true? (CSIR NET JULY - 2024)

divergent

(a) There exists x € R such that f{x) 1s not defined

(b)fix)=0forallx e R (c)fix)=xforallx ER (d) fix)=|x[forallx e R
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O |2 Ll ST RO
1 f(x,¥)=; X i
|_ For n = 1, let P, (X)= 1-|-}'l'..+'.5l: . Far Y + x". 37 Dﬂfﬂlﬂf'n:_}ﬁ \ 0 if x=0
o) =45 : : :

' £ 2 ) N
Then which of the following statements are true? (CSIR NET JULY — 2024) Mebact ot ahe lollowy sintements aedmer ESICHELRE L2 (0

(a) fix) 1s not uniformly continuous on [0, 1) _m 0) exists ;; (0,0) exists
(a) OX (b)
(b) The sequence (P,(x)) converges to f{x) pomntwise on [0, 1)
_ (c) f 1s not continuous at (0, () (d) f 1s not differentiable at (0, 0)

(c) The sequence (Pa(x)) converges to f{x) uniformly on [0, 1)

(d) The sequence (Pu(x)) converges to f{x) uniformly on [0, ¢) forevery 0 <c <1

k = . [y T .Ir— ]
18 Consider the set A={xeQ:0<(v2-1)x<~2+1} az a4 subset of B 30 Let C be the collection of all sets S such that the power set of S 15 countably

infinite. Which of the following statements 1s true? (CSIR NET JULY - 2024)
Which of the following statements 1s true? (CSIR NET JULY - 2024)

(a) There exists a non-empty finite set in C

- - ' (b) Th 15t tably mnfimite setin C
7 g g, €€ €X1515 a4 COULY Y
(a) supA=2+21y3 (b) supA =3+ 241 ) :

(c) There exists an uncountable set in C

—

() Inf A=2+243 (d) infA=3+2y2 (@) C is empty

O +91 9571085397 Follow us on: PO ® m X www.mathscare.com



MATHS CARE —

BY DR GAJENDRA PUROHIT

40. Letf: R=>Rpy fix)=xx| which of the following statements are true? 41.  f:R — Rbeacontinuous and function and one- to-one function. which of the

(CSIRNETIIY 2029 9= 202020202022 TRETEEE DTSRRI

(a) fis continuous on K (b) f 15 differentiable on R e} s stisetly rurrasog
L. i ] _ ] (b) f1s strictly decreasing
(c) f1s differentiable only at 0 (d) f1s not differentiable at 0
(c) f1s etther strictly increasing or decreasing
(d) f1is onto
42, LetK C R be non-empty and f: K — K be continuous such that 43. Let X be a non-empty finite set and Y = {f}(0): f is a real-values function on

_ X}. Which one of the following statements 1s true? (CSIR NET DEC — 2023)
x-y|</f(x)-f(y)| ¥x,yeK
(a) Y 1s an infinite set. (b) Y has 2*Y elements.

Which of the following statements are true? (CSIR NET JULY - 2024)
(c) There 1s a byjective function from X to Y.

(a) f need not be surjective

(d) There 1s a surjective function from X to Y.
(b) £ must be sunjective 1if K = [0, 1]

(c) fis injective and f! - i) — K is continuous

(d) fis injective, but ! : fK) — K need not be continuous
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44,  Letf: R — R be a differentiable function such that f and its derrvative £ have no L oot tnommms i sencs s (R NETDEC - 299]
common zeros 11 [0, 1]. Which one of the following statements is true? Z sin(nm/2) i]ng(| . ¥ ]
A_ n=I "u'II” B_ n=] \ ."E?
(CSIR NET DEC — 2023)
(a) f never vanishes n [0, 1]. (b) fhas at most fimtely many zeros in [0, 1]. Which one of the following statements 1s true?
() £ has infinitely many zeros in [0, 1] (a) A 15 convergent, but B 1s not convergent

(b) A is not convergent, but B 1s convergent

(d) f{1/2)=0.
(c) Both A and B are convergent (d) Neither A nor B 1s convergent.

16 Consider the following subset of R : U={x e R : xX—Ox+18=0.x*—Tx+ 47. Let fi(x) be a cubic polynomial with real coefficients. Suppose that f(x) has

12 = 0}. Which one of the following statements is true? (CSIR NET DEC — 2023) Enactiy ape it ek mnd falfn: ook isaic. Wioeh auecatote ol
statements holds for ALL antiderivatives F(x) of f{x)? (CSIR NET DEC — 2023)

(a) mfU=>5 (b) mf U =4 (c)mmfU=3 (d)mmfU=2
(a) F(x) has exactly one real root (b) F(x) has exactly four real roots
(c) F(x) has at most two real roots (d) F(x) has at most one real root.
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48, Let f : [0, ==} = R be the pericdic function of period 1 given by 49.  Letx be a real number. Which of the following statements are true?

fix) = 1— | 2x— 1| for x € [0, 1]. Further, define g: [0, =) = R by g(x) = f(x’). (CSIR NET DEC — 2023)

Which of the following statements are true? (CSIR NET DEC — 2023)
l

n®sin—2 x
. - . : - { { = n
(a) f1s continuous on [(), ). (b) f1s uniformly continuous on [0, ). T ca s e pern R Cad
. . . : . l
(c) g 15 continuous on [0, 2. (d) g 15 uniformly continuous on [0, %) HCOS— 2 X
(b) There exist an integer n = 1 such that n

O S »
‘Iri=‘l[“_x~'1.’hi=j i

X
50. For a real number A consider the improper integrals !

1. Suppose that £: [-1, 1] — R 1s continuous. Which of the following imply that f

Which of the following statements are true? (C5IR NET DEC — 2023) is identically zero on [-1, 1]? (CSIR NET DEC — 2023)

(a) There exists A such that I, converges, but K, does not converge.

|
j- f(x)x"dx =
(b) There exists A such that K, converges, but I, does not converge. (a) - foralln=0

(c) There exists A such that I, K, both converge. |
_F_f'{.r]p{xkf_r =1)

. . - for all real pol 1al
(d) There exists A such that netther I, nor K, converges. (b) or all real polynomials p(x)

O +91 9571085397 Follow us on: | www.mathscare.com



MATHSCARE

= CIDEIITIS = \.__________________________

£,6)=x"Togl

52, Let (f),z be the sequence of function defined on [0, 1] by v

] Va1 Let f : R — R be a continuous function such that [f(x) — f{y)| 2 log(1 + |x — v]).

for all x, v € R. Which of the following statements are true? (CSIR NET DEC — 2023)

Which of the following statements are true? (CSIR NET DEC — 2023)

(a) (£2) converges pomtwise on [0, 1] (a) f 1s necessarily one-one (b) f need not be one-one

(b) (f,) converges uniformly on compact subsets of [0, 1) but not on [0, 1) _ _
(c) f 15 necessarily onto (d) £ need not be onto

(c) (f)) converges uniformly on [0, 1) but not on [0, 1)

35. Which of the following statements are true? (CSIR NET DEC — 2023)

(d) (f,) converges uniformly on [0, 1]

[x] z:,iﬂl for x+0
= X

0 for x=0

p(2)=YZ

fix) _<‘[
54.  For every n = 1, consider the entire function i k' Which of the following (a) The function f: R — R defined by

has a

statements are true? (CSIR NET DEC — 2023) discontinuity at 0 which is removable.

(a) The sequence of functions (p,),=; converges to an entire function uniformly on sin— for x#0
X

bsets of C 'II{”:{[I]
1 t : or x=
R s st (b) The function £ : [0, ) — R defined by B R

(b) Foralln = 1, p, has a zero in the set {z € C : |z = 2023} discontinuity at 0 which 1s NOT removable.

_ lim|z, |=a0 et x<0
(c) There exists a sequence (z,) of complex numbers such that =~ *- and f=1 ",
(c) The function f : R — R defined by X xz0 has a jump discontinuity
Pr(Z.) foralln=1
at 0.
a =min|z| (d) Let £, g : [0, 1] — R be two functions of bounded vanation. Then the product fg
(d) Let S denote the set of all the zeros of p,. If N _thena, — @ asn — @

has atmost countably many discontinuities.
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a. = — + :
: “ 57. Let {A_},=; be a collection of non-empty subsets of Z such that A_ [ =@ form#%
56. Consider the sequence (a,),»; where o 3 (Ao i Aall
n. If Z = Uy Ay, then which of the following statements are necessarily true?
Which of the following 1s true? (CSIR NET DEC — 2023) (CSIR NET DEC — 2023)
*-.E (a) A, in finite for every integern = 1
limsupg, =-2- limsupa,, =1
(a) o (b) A, is finite for some integern = 1
(c) A, 1s infinite for some integern = 1
limsupa,, = 5 limsupa, =0
(c) (d) = | (d) A, is countable (finite or infinite) for every integer n = 1
' ]. i II|
lim —(1++2 4 33 ot A n)=1
58 For real number a_ b. c, d. e, f. consider the function F : R* — R? given by F(x, v) = 5. R (CSIR NET NOV — 2022)
(ax + by + c_ dx + dy + {), for x, vy € R. Which of the following statements are true?
(CSIR NET DEC — 2023)
_ _ g _ (a) O (b) 1 (c) 2 (d) does not exisi
(a) F 1s continuous (b) F 1s uniformly continuous
(c) F 15 differentiable (d) F has partial derivatives of all orders
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(1 2
3+ﬂ ] f (==
2) 4

60. Iffg: R — R, fix) =x% g(x) = sin x then which of the following is uniformal  ©l. Sequence <a,> = i ] then Lim inf & Lim sup 1s exist ir

continuous? (CSIR NET NOV — 2022) interval (CSIR NET NOV — 2022)

(a) g(fix)) — sin x* — Notu.c.

(b) f{x) g(x) — x’sinx

(a) (11/4, 13/4) (b) (15/4, 12/4) (©) (11/2, 13/4) (d) None

(c) g(x)) — sin’x — sinx — u.c.

(d) fix) + g(x) > x*+sinx — notuc

62. A={1.1/2.1/3.1/4, ...} &B=AU {0}. Then 63. Which of the following continuous function with onto function? (CSIR NET NOV — 2022)
(CSIR NET NOV — 2022) (a) (0. 1) to (0, 1] (b) [0, 1] to (0, 1] (c) (0. 1) to {1, 1} (d) (0. Do K
(a) AB closed (b) B 1s closed (c) AB homeomeorphic to £

(d) BB homeomorphic to Z.
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64. Let a, & b, be two sequence of real number and E & F be two subsets of K. : 1 1.1 I 1 1 1

LetE+F={a+b:a€E, beF) Assume that the nght hand side B well defined 1n each 63,
of the following statements. Which of the following statements are true?

(CSIR NET NOV — 2022) 5‘. =
(a) lim supy .= (8, + by) = lim supy .= by

Then which of the following 15 true? (CSIR NET NOV — 2022)
(bylmsup (E+F)=<lmsupE+limsup F

(a) 35, =45, (b) 45, = 35, () §;+5,=0 (d) §,=
(c) lim nf, _ (a, +b,) (A lmmf(E+F)=lmmfE+IlmsupF

66. Which of the following sets are countable? (CSIR NET NOV — 2022)
(a) The set of all polynomials with rational coefficient.
(b) The set of all polynomials with real coefficient.
(c) The set of all 2 X 2 real matrix with rational eigen-values.

(d) The set of all real matrices whose row Echelon form has rational entries.
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a,b C,

a, b,d
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CSIR NET DEC 2025 Planner
July - August

Foundation
Aug - sept. [l Foundation

RealAnalysis

ODE
CompleAnalysis

Linear Algebra
IE, COV, NA

m

GroupTheory PDE

December

Ring Theory
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