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BACHELOR OF SCIENCE
(GENERAL)/BACHELOR OF ARTS
(GENERAL) (BSCG/BAG)
Term-End Examination
June, 2026

BMTC-133 : REAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

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

(it) Do any six questions from Q. Nos. 2

to 8.

1. Which of the following statements are true
or false ? Justify your answer by giving a
short proof or a counter-example, whichever

1s appropriate. 5x2=10

(a) The negation of the statement (A — B)
is (A v ~B).
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(b) The function f defined by :

f(x):|x+7

2
x € R, has a local minimum.

(¢) The sequence (@,)neNs where

1

a, = (1 + lj" 1s bounded.
n

(d) The function f defined by :

x? sin(l], forx =0
x

0, forx =0

flx)=

1s not continuous at x = 0.
(e) The function, f:R—>R, defined by

f (x) = [x] is not integrable in [2, 4].

2. (a) Using the principle of induction, prove
that 64 is a factor of 32"*2-8n-9,

VneN. 5
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(b) Find the Riemann sum for the function

f (x) = 2x for the tagged partition {P_}

formed by the subintervals [0,1},

n

{l,%} ...... {n—_l,n} with the tags ¢, = L

nn n n

G=1,2, ..... , n). Use it to show that f

18 Riemann integrable and
1

j f@dx =1, 5

(¢ Find the sequence of partial sums

of the series Z

n=1

X

—~  where
(n+1)(n+2)

x €[0,o[. Is this sequence convergent

pointwise ? Is it convergent uniformly ?

Justify. 5

3. (a) Check whether the sequence (a,),.n

, 1s convergent. 5
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(b) Show that the equation x3-12x+7=0
does not have two distinct roots in the
interval [-1, 1]. 5

(c) Apply Cauchy integral test to

evaluate : 5
} 1 1 1 1
Iim|—+—+ +..e. +—
no>oln n+l n+2 4n

4. (a) Let xeR and x > 0. Show that there

exists a natural number n satisfying

X >—.

(b) State Cauchy’s second theorem on
limits. Use it to evaluate : 5
1

. n+3 |n
lim
n—)oo|:(n+1)!j|
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Show that the function f defined on R
by :

x2 cos 1 , whenx#0
f(x)= 2x

0, whenx =0

is derivable on R but f' is not

continuous at x = 0. 5

Find all the limit points of sets Q and
N. Also find all the limit points of
Q\ N. 5

Show that the sequence (f,),cN

cosnx
n2

where f,:[0,1]] >R, f, (x)=

is uniformly convergent on its domain. 5

Let f and g be two real valued functions
defined on [a, b] such that fis Riemann
integrable and g is differentiable with
g'(x) =f(x) Vx €[a,b]. Show that : 5

["fede=g®)-2(.
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6. (a) Prove that limit of a sequence, if it

exists, exists uniquely. 5

(b) Prove that the series Z a,, Wwhere
n=1
1 2
an = — + ’
3" 1 (n+2)(n+3)

1s convergent.
Also find its sum. 5
(¢) Prove the statement ‘if A, B are non-

empty sets such that A < B, then for

any non-empty set C, AxCc BxC, by

proving its contrapositive. 5
7. (a) Check whether or not the set : 5
IR

S=l4n+3 n:neN

admits of infimum and supremum.
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o0
(b) Prove that if the series ) a, converges
n=1

then a, >0 as n—>oc. How about its

converse ? Prove or disprove. 5

(¢) Find the radius of convergence and the

interval of convergence of the power

series, Y a,x", where a, = n_n 5
n=1 n

8. (a) If fbe a derivable function on [a, b] and

k be any real number such that f' (a) <k

< f (b), show that there exists ce]a,b|

such that f' (c) = k. 6

(b) Prove that every Cauchy sequence is
bounded. Is its converse true ? Justify

your answer. 5
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(¢) Give examples with justification of the

following : 4

1) A set which is both open and

closed.

(i1) A set which is neither open nor

closed.
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(@) f(x)=|x+7|, x e R 5 aR=No@ weH f

Teh T s )

1

(T[) W (an)neN’ Tﬂ%:r a, =(1+ 1)” ’ 5

n

g
9 . (1
) fx)= X sm(;j, x # 0% fag
0, x=0% faq
S AR e f fog x = 0 W gad
& Bl

(¥) f (x) = [x] s/ gRefod ®ed f:R >R
A [2, 4] H FHIHANT T ¥ |

2. (&) AMH & fagid &1 ST & ge, 6§
hifed T
3¥2 _8n -9, VvneN

T T IETE 64 § | 5

C-3858/BMTC-133



[11] BMTC-133

(@) & f (x) = 2x & foQ, Iy [0,1},
n

F,g} ...... [Zn} U i

n n n

() ti:i G=1, 2, e, n) & 9Y
n

fafed (Te) fawsHl (P} & I8 I 9@

HIFSTT | THHT YA I8 9 | hifoe f £

(A THEh AT § a Iolf(x)dle gl 5
(1) groft Zm & onferen I W

3T F@ FIWC, SRl x e[0,00[ T T A
gt fogen: IfvEarRt € 2 #1 I TwgHHa:

A € ? RO Id18T | 5
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3. (%) W9 T T F TRA (a,),o SR

S st g 2 SnHCED" 5
’ " 8n 4 (<1)"

(@) 91iET foh TR &% —12x +7 =0 & TaUd

[-1, 1] # < fa=r-f= ot =& ) 5

) 1 1 1 1
(M) Im|—+—+
n>oln n+l n+2 4n

ferTe & T, IR 9HRA T &1 ST

HITSY | 5

4. (%) A AT fF x e R 3R x> 0 1 Twiizy f

Tsh UH Wishd T&AT 1 o1 3T &, S x>t
n

I T HA T 5
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(@) drredi W il i fgda 785 &1 fed T
1

THHT ST lim{ n+3 }” T A e

nowo| (n+1)!
T Hifea | 5
(77) <wIfET o 5
xzcos(ij Sd x#0
f(x)= 2x )
0, S x=0

g R W 9Rfod %o £, R R 3asha1d ¥,
TR x = 0 R f Fad &l g

(%) 9g==ai Q 3R N & @it =mr fagsdi =1 9
Hifve | wg &, Q \ N & g+t € fogati

off A SIS | 5

(@)ywelse 6 SEEE (f),y, T

f,: 10,11 >R ¥l £, ()= 20 ¥, 3
n

id # TeheAEd; IREr 7 5
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(1) 9 oifse & f 3R g 1 ardfas AF weH

[a, b] W 39 YR gRwea € f& f dum
AT € q g’ (x) = f (x) Vx e[a,b] &

Mg g Ewea g1 Sunze fw
["fdx=g®)-g(@) ¥ 5

6. (%) Tag =ifST f T 13wu &t €, afe
3T A §, 99 3T e Afgd™

&9 § T T 5
(@) fag #=fw S g, W
n=1

a, = 11+ 2 , AR ¥
3"t (n+2)(n+3)

W B, THRT AT ff J1d hiTST | 5
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(1) 39 ®eF ‘A A 3R B e T==a T i

AcB % o fodt off oifiga aq=a C &
fau, AxCcBxC ®" =1, 38& HfqeAre
% TIg 1 & g1, fag sl 5

() Sita e fo o1 ag=aa : 5
1
S=:47n+3 ":neN

T 3TR S=gh -l hidl € A1 7781 |

(=) foag FIf o6 A 3ot S q,, e ¥, @

n=1

n—c0 B W a, —0 TS| 3HH faad &
IR T 39 1 ke Gohd © 2 34 fag = e1fag
T | 5

(1) = gl ianx”, &1 Ao qen

n=1

SR ATERU-STAA T HiteT, Sl

!
an:n—r; gl 5
n
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8. ()4 [a, b] W f W Adhed Hed § a1 k

IS i T € Ak £ (@) <k < f(b) ¥,
@ WM % cela,b] w1 Afaa ¥ afd
f'c)=k%l 6

(@) fag ST fo g il A9 aiierg A

T N sHeh! fadm 9" € ? A9 I HI

RN Sk Gt hifSIu | 5

(1) Tr=fafea st gite aXd 8T, ST SiNY ¢ 4

() T ag==a i foga iR dga i 2|

(i) TH == S A @ faga ¥ ok A & "aa
gl

X X X X X
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