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1. (a) R XA 7E® % g aw Rfrwq: 2

Find the supremum and infimum of the
following set :

={xeZ: x? <25}

(b) S AR o R I foran o 2

Define counta'ble’énd uncountable set.
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() M9 3, MM ae R G @ TN € >03
PWI0<a<e, SB®a=0.

Prove that, if ae R is such that 0 <a<e¢
for every & >0, then a=0.

(d) IMa beR, @AY A
If g, be R, then show that

la+b|s|al+|b|
(e) ® (1f)
1.,
S ={; ne N}

(0B AT M inf S = 0.
then prove that infS=0.

931/ Or

2T T (0, 1] TS I IR WL

AN |
Prove that the set of real numbers in the
interval [0, 1] is uncountable.

() xeRI IR WP A @ 3 o
[2x +3|< 7.

Determine the set A of xe R where
12x+3|<7.

(a) 0o e @ -

What do you mean by a null sequence?
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(b) A T @ GO AR NP o1 J%F Ty -

9IS |

Prove that a convergent sequence
cannot tend to two distinct limits.

(c) o9 F (R e @ibt) :
Prove that (any one) :

@ tim Lp+22 43938 4. nl/n)=1
n—oen :

(i) lLm

ST @ < U, > Q0! TR 7'

Apply Cauchy’s general principle of
convergence to show that the sequence
<U,> is convergent where

1 1 1 1
U =1—_.+_.—-..— —ln . —
n 2%3 -1)

4

1
—_—=1
""”[Jn +1 -\/n +2 \/n2+n]
@) a’fhwi%wﬁﬂﬁﬁ’mmmqa aamst IR

5
%M/ Or
oM TN A < U, > AT G318 I
T ARG | e W By 70 TS
Prove that the sequence <U,> is
monotonic increasing and bounded
above. Find its limit where
U, = 3n+l
n+2
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fe) b WIFR SR THE T AeR
o o |
-Write the Cauchy’s general principle of
_ convergence of a sequence.

() 299 T A < n?> wEAH GFFHE T |

Prove that the sequence <n2> is

monotonic increasing.

(@) QT N IF QAR ?
What is called positive series?

(b) Eﬁﬂ‘ @MY R a+ar+ar?+.-3
RS wIF SPIReR T8 ST 399 |

State the condition for convergence and

divergence of the infinite geometric

series a+ar +ar? +--

(c) o9 ¥ @ o @WHe e’

e 3 p> 1

Prove that a positive term series
1.1l
1P 9o» n?

is convergent if p>1,
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(d) 29 F @ <o 9N it iun SR
n=1
IE T Lt u, =0 T W0 |

n—e

Prove that the necessary condition for
the convergence of an infinite series
Zun is that Lt u, =0.

n—oe
n=1

%1/ Or

R AR H e 1 SR Senat
F9i:

Discuss the convergence or d1vergence
of the following series :
2 2., 3 + 4 + 5

bt

12 Q2P 3P 4P

4. (a) BT RBCH I T IF R ANOR
SRR N 40 . 143=4

State Cauchy’s root test and examine
the convergence of the following series :
x x32  £218

I+=+—F7+
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(b) o R e o SR o 9

(c)

(6)

4x2=8
Test the convergence of any two of the
following :

o n2

H Y

2
.n=1 (n+1)?

1 1,11
2.3 3.4 4.5 5.6

x,x>0

=

(iii)

2 3 4

' i) X X _x

FREE

@ N o SR ER AR PrAe
*rmrR 6 ffRAG1 foran o 3
Write the three conditions of Leibnitz

test for the convergence of an infinite
series.

( R0x o I +AFIF MR 20 71 W 2py )

( Additional 20 marks for 2023 Batch )

S @ IR RIF A IFFS | "5

Show that the set of rational numbers is
countable.
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‘n-9y ’ﬁ(

Establish Cauchy’s géneral principle of
convergence of sequences.

aﬁamas’ﬁamwrmﬁm 1 i

Establish Cauchy’s general pnnc1ple of
convergence of series.

)afiﬂaqumwu

n"

Investigate the behaviéur of the series whose

n-th term is ( nl)_
nn

%
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