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BACHELOR OF SCIENCE (GENERAL)/
BACHELOR OF ARTS (GENERAL)
(BSCG/BAG)

Term-End Examination

December, 2024
BMTC-133 : REAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question No. 1 is compulsory.

(it) Do any six questions from Question Nos.

2t0 8.

(it1) Use of calculator is not allowed.

1. Which of the following statements are true or
false ? Give reasons for your answer in the form
of a short proof or a counter-example,
whichever 1s appropriate for each statement :

2x5=10
(a) The negation of pv(~q) is (pvg)A(~p).
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(b)

(©

(d)

(e)

2. (a)

(b)

(c)
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The equation 2x3-8x-3=0 has no real

root between —2 and -1.
The function f defined by :
f(X)=—|Ix+7], ¥VxeR

has a local maxima.

The series :

is a divergent series.

An integrable function can have finitely

many points of discontinuity.

Using the principle of induction, prove that

n3 +2n is divisible by 3, forall neN. 5

Show that the sequence (a,),.n, Where

n-1 .

a,=———, 1s monotone as well as
n“+1

bounded. 5

Find the radius of convergence of the

2
: n!
power series » a, X", where a, = (2( )1)' .
n+1):

5
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3. (a) Show that for every xeR", there exists
some NeN suchthat n<x+1<n+1. 5
(b) Show that the series :
(1 2
> (_n + j
3" n(n+1)
is convergent. Also calculate its sum. 5
(¢) Show that for the function
f(x) =4x3 —3x2 +2x +1, there exists
cell,2[ such that f'(c)=20. Also find a
value for such a point c. 5
4. (a) “If limit of a sequence (a,),.N exists, it
exists uniquely.” Prove or disprove. 5
(b) Test the convergence of series : 5
12 12.3%2 1%2.32 .57
2—2+ 22 ‘42 + 22 .42 ,62 ........
(c) Let ¢:[-1,4] > R be defined by :
1, for -1<x<1
-1, for 1<x<2
o(x) =
2, for 2<x<3
-2, for 3<x<4
Show that ¢ is integrable. 5
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(b)

(c)

(b)
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Find the pointwise limit of the following
sequence of functions, if it exists : 5

(f)hen, where f,:[0,0[—> R is given by

1
24+3x"’

Check whether the following set is closed

fn(X) =

or not : 4
s=J {L ”_H}
aoiLn+1n
Test the following series for convergence : 6
1 5 9
1) —t+—+—0+ ..
@) SRR
=1
(i1) —
PN

For a given sequence, (a,) N, Suppose

1 .
|an+1—an|<3—n, vneN. Show that this

sequence is convergent. 6
1 . .
Show that f(x)= 5 1s uniformly
X7 + X
continuous on [2,3]. 4
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(c)

(b)
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Let f(x)=2x+3,xe[0,1]. Let P, be the

tagged partition formed by the sub-

intervals :

1 12 i—1 i
L=0,— I === |,.... i =| —,— |,-....

n-1
and In={—,1}, where the tags are
n

t =—,i=1,2,..,n. Calculate the Riemann

i}
n M
sum. 5
Prove that union of an arbitrary collection
of open sets 1s open. Is it also true for an

intersection of arbitrary collection of such

sets ? Justify. 6

Apply the Cauchy integral test to find: 4

R n? n? 1
lim | —+ 5 gt —|
n-wo|l N (n+1)° (nN+2) 8

(c) If the functions f and g are continuous on
[a,b], derivable in Ja,b[ and f'(x)=g'(x),

V x €]a,b[, then check whether or not fog

is a constant function. 5
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8. (a) Examine the following function for

maximum and minimum values : 5
f(x)=x"-5x*+5x3-1.
(b) Show that the sequence (f,),cn, Where

2
f:[0,0[>R, f(x)=—2%

1S  not

1+n%x

uniformly convergent on [0, . 5

n
(¢c) Show that [(_Sln)J 1s a Cauchy
neN

sequence. 5
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ot TE-H. (| )AL T (HE )
(st TE-4i, S/ &t u oS.)
AT e
faawarT, 2024
U dtHt-133 ; arEfaes fagemor
TqT : 3 g2 SfHTH 3 : 100
T2 . () ¥IT GEF 1 HAGT 7
(i) 7979 & 2 & 8 % (%3] &: %7 %
I FIfa)
(iii) PoFeic & ITIT HT y7AlT TET 8/
1. fefafed § @ #H-8 %26 ¥ @R HHE-9
FUT A € ? Uk HUA b AT SW b

o e wfea s9afd a1 T 9fd-3<E & &9
(S SUgE B) HRU Y 2x5=10

(F) pv(~q) F UM (pva)a(=p) T
(@) THHEO 2x° -8x—3=0 & -2 3R _1
% o= o #IE ardfas ga Tl 2
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(M) fx)=-Ix+7],vxeR TR URHfvd weH
f o1 T M eI g 2

(T) T TUHAHI ®ad H 19dddl & Rfud
®Y 9 3 fag 8 dghd €

(%)W & g &1 ST W gL, 9§
Hise fe I neN & fau, 3 g@

n?+2n fausa 2 5

. 2

(@)=wizy T o IFT (a,),_N, & an:22+1
2, Thise € X uReg off 2 5
(M =@ goit Ya,x" i AfwERar &1 B
A IS, Sl a, = )4 5

@2n+1)!
(F)3mMew fF gk xeRY & fag, fodt

neN @ g™ & @ n<x+l<n+1

2l 5

(=) fo o 2(3” n(n2+1)j S

21 WY &, gqen A ot qfiewfod it s
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(1) <9W foF we f(x)=4x® -3x2+2x+1 &
faw,  cepol w1 e ®, e
fi(c)=20 Bl WY &, W fag ¢ & fau
TH 9H ff @ it 5

4. (R)"ARC ITIHA (a,),.ny P HH HT AR
®, O SH® 3 eAfgdg ®9 9 war 21"

fag = sifag sifsa) 5
12 1%2.3%2 12.32.52
(@)%}Uﬁ 2_2+22.42+22.42.62+ ........ Eth
arferfiar &) S Sifsg 5
(1) AWF wifSe fh
1, -1<x<1® forg
600 =1 T 1<x<2% fow
] 2, 2<x<3®ferm
~2, 3<x<4% forw
T ¢:[-1,4] > R IR g1 9isw fF ¢
e 2l 5
5. (F)werl & FAfafEad og®A &1 fager: wm
A HIST, IfE ST e © 5

(f)nens SRl f:[0,0[—> R Ea

f ()= —1 _ gr e S R
2+ 3X
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.

(@)Sira Hife fm fFefafed aq==a g9a ?

T = 4
1 n n+1
S:n!ir’T}
() Al & fou f=fafea gftal =t S
aill‘suz : 6
. 1 5 9
(1) §+2—3+2—5 ..........
. <1
(11) nglﬁ

(F)TF T TP @)y ® G, AW
difsie f&  a,,, -a, |<31—n, vneN I
IfsT fF e oA afqard 2l 6

(@) fF [2,3] W f(x)= 1 THEHMq:

X3+X

Had 2l 4

(1) AF AT fF f(x) =2x+3,xe[0,1] B HF
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o o

In:{n—_l,l} S0 dq@ S 9l THl&d
n

faasH % S ) ()

t=—;i=12..,n & {AF ATRA T

1
n
S| 5
7. (F) g wifsw ff foga aq===i & & @@=
gTe %1 Gftmer fagd e €1 # Tw
B Il % WO 9ue % Uldeeed &
fau o 7= T 2 gfie Fifsw 6

2 2
(@) lim l+ n 5 n 5 +....+L
n>xl N (n+1)° (n+2) 8"

HH ® AU, wRN GHRRA W

STIAN hifSIU| 4

ld

(M) 9 weM f AR ¢ FAWA [ab] W Had
T Jab] H SEHEHE T A £/(x) = g'(x),
Vxelab[ ¥, SiH HIST fF #1 fog TH
IR He ® A 5

8. (F)Afuwran R fraw WM ®  fog,

o o

fefefgd el 1S9 $ieT : 5

f(x)=x"-5x*+5x3 -1
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(@)3eMee foh TgRA (f,) oy HARA [0,00] T

W:ﬁwﬁqﬁé,aﬁ

2l 5

f,:[0,0[> R, f (x)=

1+n%x

(H)Esﬁsqﬁ(( 1)] T BT SHET B 5

XX XXXXX
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