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Note : (i) The question paper has three Sections—
Sections A, B and C.

(it) All questions in Section A and Section B
are compulsory.

(iti) Do any five questions from those given
in Section C.

(iv) Use of calculator is not allowed.

Section—A (Marks : 20)

1. Which of the following statements are true ?

Give reasons for your answers in the form of a

P.T.O.
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short proof or counter-example, whichever is

appropriate : 2x10=20

(1) Every bounded subset of R is closed.

(11) The negation of the statement pvqg —>r
is(pvag)a~r.

(1) 7 +1 1s divisible by 2 for every

n € N.

(iv) The sequence (3” - 2”) 1s increasing.
neN

(v) The series i (—1)" diverges.
n=1

(vi) Every strictly decreasing function 1s

invertible.

(vil) The equation x® —2x +3 =0 has a real

root between — 2 and 1.

(viil) An integrable function has finitely many

points of discontinuities.

(ix) The function [ defined on R by

f(x)=|x+5 has a local minimum at

x =-5.



(x)

(a)

(b)

(a)

(b)
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If f/(0)=0 and f(x)= xsin% for x # 0,

then fis continuous at 0.

Section—B (Marks : 30)

Check whether the set ]-5,7]n[-7,5]

contains any & -neighbourhood of 3. 2

What are the sufficient conditions for a set

to have a limit point ? Check whether the

set {illneN} has any limit point
n

in R. 3
Using the definition, show that the

sequence (Lj 1s Cauchy. 3
neN

Jn

Give an example of a divergent sequence
which has two convergent subsequences.

Justify your choice of example. 2

P.T.O.
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Test the following series for convergence : 5

1.2 3.4 5.6

® 32,42 " 52.62 " 72.82

(ii) i%ﬂ +1-+nd -1
n=1

Check whether the following functions are

continuous on R. If they are discontinuous, find

the nature of discontinuities. : 6
x2 -1 .
) , ifx #1
) f(x) =1 x-1
1 , ifx=1
.. 2, ifx e
() g(x)={> 4¥<Q
4, ifx ¢ Q
Let :

f(x) =3x+2,x € [0,1].

Let P, be the tagged partition formed by the

subintervals :
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where the tags are given by :

t. =

4

.
—,1=12,..... .
n

Calculate the Riemann sums. Is f Riemann

integrable ? Justify your answer. 6

Using the Weierstrass M-test, show that the
< 1

series Y St e R converges uniformly.
n=1
3
Section—C (Marks : 50)
(a) Find the interior of the set : 4
el
ne1 A0 n

(b) Prove that (a, )neN defined by ¢ =1 and

a 3a, for n>1, is increasing,

n+l —

bounded and converges to 3. 6

(a) Test the conditional convergence of the

series :

P.T.O.

(b)

10. (a)

(b)
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IR S S U
R

Is it absolutely convergent ? Justify your

1

answer. 5

Prove that between any two real roots of
e* sin x = 1, there is at least one real root

of e*cosx+1=0. 5

For «x e [0,1] and ne N, define

f, (x) = 2x + = . Find the limit function f of
n

the sequence ( fn) . Is f continuous ?

neN

Does [, f(x)dx=lim [ f,(x)dx

n—oo

Justify your answers. 5

Show that (a,) where a, = —"— is

neN’

monotone. Is (a, )neN Cauchy ? Is (a, )neN

convergent ? Justify your answers. 5
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11. (a) Give a direct proof and an indirect proof of
the statement “The product of two odd
Integers is an odd integer.” 5

(b) If fis differentiable on I = [a,b] and & is a
number between f’(a) and f'(b), then

show that there exists at least one ¢ such

that f'(c) = k. 5
12.(a) Let the function f be defined on R by

0.

f(x)=x3 sin(lj, if x # 0 and f(0)
X
Show that f' is continuous of R, but it is

not derivable at O. 5

(b) Find the sequence of partial sums of the

: - x
series ;m, where xe[O,OO[.

Does the sequence converge pointwise ?

Does it converge uniformly ? Justify your

answers. 5

P.T.O.
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13. (a) Apply the Cauchy integral test to find: 5
3n

lim .
n—w 211 (3n + r)2

n

(b) Test the following series for convergence :

5
n
) (n+3
0 (25t
o\2n+1
@ 3 (1)t
) n+1
14. (a) Find the greatest value of the function :
f(x):x4 - 2x% —3x2 +4x + 7
over the interval [0, 1]. 5

(b) Check whether the set of rational numbers

1s a field or not. 5
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TiTdeh SUTFE ehTdshH
[&ft. TE-Gt. (S )/ stu. (5]
AT e
fewmar. 2021
sUnEt 133 : ardfaer faveryor

gqg : 3 yU2 3fFad 37 : 100

e : () TEUE-UA H dF 9 B— 9 ‘S, 9w
‘' R um
Gi) 9 ‘&' R 9m ‘w’ % gl g
arframd 2
Gi)wm ‘9 feEl ue e ® S
His

(iv) FAFR FH FAT FE H EEME TS
2l

P.T.O.



1.
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O—ah (3T : 20)
fafafad § § ®F-9§ ®99 99 © 2 STH
30 % RO Tk oY 3I99fd a1 Yfd-3<E0 &
®q ¥ dfSw 2x10=20

@) R & 99 RS SU9H=Id Tad 2|

(i) Y1 pvg—o>r &l ey (pvq)/\~r
21

(i) 9% neN & fau, 7 +1,2 ¥ fags
21

(v) SFTRA (37 - 2" ) . A 2

ne

(v SRS (c1) R E

(vi) Y FRER BEH ®ed SIehAiE 2l

(vii) FHIHO 43 —2x +3=0 H -2 3R 1 &
o= A ek arafas T 2

(vii) T FHERCHE Hod % IEdd &
gfifrare fa< 2 2

(ix) f(x)=|x+5 S R W uREd Her
f & x = -5 W TF A FES 2

P.T.O.

[12] BMTC-133

(x) AR f(0)=0 #R f(x)=xsinl,x¢0

X

g, d £,0 W Had 2

T—9 (31 : 30)

. (F)= HifST foF #9999 1-5,7] A [-7, 5[

" 3 & FIE ¢ -Ulgavl © A1 T 2

(@)U =g &1 &z T fa< 89 & fau
Tt gfgey w1 § ? g &I fE

n

= {ilmeN} &1 R W s Hm

fo= & = =% 3

L (F)IRge % yEm 9 femmu fR e

(%LN el 2 3

(@)U TH IEN IAHH 1 S g
o @ afvard SueHsu Bl AW
SR & =99 1 9fte wifsul ')
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4. frefafaa gfoal & Afaeror &1 Si9 Fifse 5

1.2 3.4 5.6

® 32.42 ’ 52.62 ’ 72.82

.......

(ii) iwﬂ +1-+nd -1

n=1

. g #ifeu fF frefafed B9 R W Sdd @

a1 & afe 9 erad €, O SEidd &1 Uehfd
A HIIT 6
x2 -1

O flx)={x-1 T
1, akx=1

IO A

. OF  ifee f(x):3x+2,xe|:0,1] 31 T
oifst P, % fafed fauasm 2, st siawel

T

9.
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g A Owe W@ wifsw e o fue
RO ® ? 391 I & ufie sifsu 6

IR M -Ude w1 WA i, @t R

ot i 1 <R wHguma: @i 3

= n? +x?

3
WH—T7 (31 : 50)

() TH== ﬂ}l,ul{ H AR T
n=1 n n

hifSTT| 4

(@)fas #IfST fF o, =1 3R n>1 & fou
Gy = Ba, A TAT S (a, ),
gdaE B, 9eas € 3 3 1 R i
e 2l 6

(R JOTT ¢

111
Tt

% Gufaey STTERT &1 S SIfsUl 1 I8
frder: sifaad € 2 o I w1 ufe

TS| 5

1




[15] BMTC-133

(@) fagg FifST fF et siny =1 & &=l O X
grdfaes Hell & o9 H %9 ¥ HH Tk
IAfIF T e* cosx +1 = 0 T 2 5

10. (Fxe[0,1] 3R neN & fau

f,(x)=2x+> uftenfom wifSmi  omm

n

(f)yeny T HH %o f A shifed

ER| f Had  ® 2w
I;f(x)dx = lim j;fn (x)dx T 7 W
30 &t ufte wifsw 5
(@) f@wt % (a,) . 5 q, = n2”+2 2

TR B R (0,)  BRT T 2w

(a,),  SAER T 2 o7 o # ufee
EQIELd 5

11. (F)FYF “<1 faum guifer] &1 TR T faum
qufer Bl 217 HI TH YIG TS TH
YT IYUM S| 5

P.T.O.
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(@A f1=[ab] W EHAAE T I

k.f'(a) 3R f(b) & & § I FE@ 2,

@ fe@ET fF 9 9 9 TF ¢ TH UFR T

f&F f(c)=k B 5
12. (F)HH ol f&F Wem LR W

f(x):x3sin(lj, I x20 3R

X

f£(0)=0 7R fewfud wer €1 femwe fw

f R W Hdd B, wifhd TE 0 W STEhea
& 2l 5

(@) 3 ilﬁ % s Awe
ST WA HIT, ST x e[0,00[ B N
78 IwH fasw: sfward @ 2 @ O
THHTEE: AR § ? 9 S &1 ufe

TS| 5
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3n
13. () lim
G | (3n + r)

n c -
A4 wE & faw i

TTehel U T YA HifS] 5

(@) f=fafaa gl = sifyao &1 =
FHIfST . 5

o 2[5

n=1

G 3 (1) tn
n=1

n+1

2

14. (F)HAH  f(x)=x* - 203 - 3x% +4x+7 I
R [0,1] R Afeshan @4 Fq il

5
(@)Si" wifge fe ofda genst &1 99==9
Th &5 ¢ A A= 5
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P.T.O.



