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

December, 2025
BMTC-133 : REAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question No. 1is compulsory.
(it) Do any six questions from Q. Nos. 2

to 8.

1. Which of the following statements are true

or false ? Justify your answers by giving a
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short proof or a counter-example, whichever
1s appropriate : 5x2=10
(a) Every strictly increasing function 1is
invertible.
(b) The function f given by :
fly=1lx+1]+[x-3]; xeR
is differentiable at x = — 2.

(¢) The series :

1s divergent.

(d) The function f:R —> R, defined by

f(x) = [x] 1s not integrable in the interval

[1, 8]
(e) The equation x3 — 12x + 6 = 0 has a root
in the interval [-2, 2].
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2. (a) Using principle of induction, prove that :

(cos © — i sin 0)" =cos n O — i sin no,

forall <R and n eN. 5

(b) (1) Prove that the sequence

1s convergent. 3
(11) If sequences (an) and (bn) are
divergent, is the sequence (an + bn)

divergent ? Justify your answer. 2

(¢) Verify the function f given by :
f)=2x2—3x+ 7+ |x+3|

for continuity and differentiability at

x=-3. 5
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3. (a) State Lagrange's Mean Value

Theorem. Show that for the function
fix) = x3 — 30x — 12, there exists a
c €]2, 3[ such that f'(c) =— 15. Find a

value for such a point c. 5

(b) Apply the Cauchy’s integral test to

evaluate the limit : 5
lim 1 +
n—o 1/ \jn «f _ 92
1
+
\/n2 —(n - 1)2

(c) Test the following  series for

convergence : 5

© 1.35.....2n-1) ,
YT @n)

n=1
for all positive values of x.
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(@)

(b)

(©
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Prove or disprove that /10 is a rational
number. 4

Show that the sequence (a,), cn>

where : 5

1 1 1
a, = + +o+
n+l1 n+2 2n —1

1n convergent.
Let f(x) = 2x— 1, x €[0,1]. Let P,, be the

tagged partition formed by the sub-

intervals : 6

]:1 :|:0, l:|,:[2 =|:l,g}, ............. ’
n n n

i .
where the tagsare t; =— (=1, 2, ...., n).
n
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Calculate the Riemann sum. Is f
Riemann integrable ? Justify your

answer.

(a) Find all the limit points of the set

4D 1y 5
2 n '

(b) Test the following series for

convergence : 5
: o 2" +2
@ >

n=1 3" +4

W z +«/_ 1

(¢) Find the radius of convergence and the
interval of convergence of the power
series : 5

(n)*
> @n)!"
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6. (a) For a given non-empty subset S of R,

let aS ={as:s e S}. Show that : 5

sup (2S) =2 sup S

sup (—2S)=-—21inf S

(b) Using Weierstrass’ M-test, show that
the series : 5

0
X

(1) (n +3)2

converges uniformly in [0, 4].

(¢) Find the maximum and minimum
values for the function f defined by : 5
f)=xt+4x3 —2x2 - 12x+7, VxekR

7. (a) Write down the contrapositive of the
following statement and prove it : 5

“If fis a 1 — 1 function from a finite
set X into itself, then f must be

surjective.”
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(b) Find the Maclaurin’s series for

log (1 +x), x € [0, 1]. 5
(c) Examine the function : 5
2 4
u, when x # 0
f(x) = 4x2
1 , whenx=0

for continuity at x = 0. If it is not
continuous, name the nature of

discontinuity.

8. (a) State Cauchy’s Mean Value Theorem
and verify the theorem for the function

f and g defined as : 5

f(x) = x2 and g(x) = x4, Y x €[2, 4]
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(b) Let g be a function defined as

g :[0,1] - R such chat: 5

2(0) = 0 and g(x) = x2sin (sz
X

when x €] 0, 1[. Show that g' exists but

1t 1s not Riemann integrable.

@ If fn(x)=% for all x e R, then
1+n°x

find the pointwise limit of the sequence

of functions, (f,,),, < n- Is this sequence

uniformly convergent ? dJustify your

answer. 5
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foram ETdeR (A1) /ahett STdeh (THT=)
(S, TE-H, St /&, @, i)
L EIGRC I
fegwR, 2025

oA, 21T - 133 : aRdteeh fageryuT

oy ;3 g2 SHfeFaH 37F : 100

W (i) TG 1 3fEr g
(ii) I97 9. 2 G 8 T% fh4l B: T97 & W

T
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1. swfafed wedl § 4@ ®F-§ %99 99 © 3R

FE-Y A ? Y SUYFT A1 Hfd-3erR, S

ff Sfed &, & WY (U W D BRI
AT 5x2=10
(37) Yok TR=X S0 %ot SHohAv 2T § |

(@ fx) = |x+1] + |[x—3|;xcREUA
e f fog x = — 2 W 3aHed B

(‘T)’ﬁ“ﬁ1+l+l+l+ ........... ATEN T |
2 3 4

(%) flx) = [x] 8 IRAMST ®ed f: R > R,

A [1, 5] H THRSET Tl § |
(T) THIHW 43 — 12x + 6 = 0 3TA [-2, 2] H

TH A2 |
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2. (F) A & fagm &1 3TN & g b8

HifsT T ¢

(cosO—isin0)*=cosnb—isinno,

A 0<R I n eN & faw g7 81 5

(@) () fos Ffw e e [C"’j’”‘] )

s 1 3
(i) 7% STIHFA (an) R (bp) FUEH &, @
STIFH (an + bp) STIERI BRT | 3794 IW
! gfte SIS | 2

() fx) = 262 — 8x + 7 + |x + 3| T ®el

f& fau fag x = — 3 W TaA 3R

SATHAIAT h Sire hITTC | 5
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3. () VU 1 HILTHH JHT h1 HYF ST | SI3T

& ®e fix) = x5 — 30x — 12 & foT =

cel2 3 F afea g afew £ '(c) = —

T T T fog ¢ & fofw w91 9@ &IN5

(@) 9 ;

lim

e \/_ \jn \/_—22

\/n2 —(n - 1)2

&1 A faen & fau, el THeha Ter
1 ST HIFST 5
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(M) x & G AT AL & faw, Sof . 5

i 1.3.5....... (2n -1) e
2.4.6...(2n)

n=1

w1 rfyEnf w1 St Sifsa

4. (%) fag =1 sAfag wifsT fe 10 = 9y 9en

7 4
(@) T fo TTHT (ay,),, < > TR ¢ 5
1 1 1
a, = + + oo+
n+l n+2 2n -1
stfyErd B

(1) oA AT fE fx) = 20 — 1, x €[0,1] I

g <fifee & Py, S9-S0«

]:1 :[0, l:|,:[2 =[l,%:l ..............
n n n
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o fiffe 30 fed W fawrem ¥, W faw

(M) tizi (i=1,2 ... n) 3 J9E AW
n

qfierfera i | 1 £ O9H S9eherg § 2

3799 I T HRUT gRI e Hhifsr | 6

5. (%) Gq= {#—lh”LEN} & @
n

T fag 3t o1 9rd it | 5

(@) i & fau fefafea S = Site

EASL 5

o 2™ 4+ 2
n:13n +4"

@

W z +«/_ 1
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2
(1) = St ZEZ!)),x” # oo @ik
n)!

TR ATHIO- 27 I HITST | 5

6. (&) Ra% TH fou gu e susg==a S & fag,
A AT fF aS = { as : s € S} B TWMET
fom e 5
sup (28) =2 sup S ¥, 3R
sup (- 28) =—2inf S ¥
(@) Foi| & M-3R & SWM ¥, ey f&

SOTY 5

0
X

T (n+1) (n +3)?
A [0, 4] H THTEAG: AR Bt B
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(M) fix) =xt+4x3 — 2x2 — 12x + 7, Vx e R.

g URfa wem f & fou eifeeam iR

WWWEF’IEQI 5

7. (%) f=fafad waa & gfauras = fafew qan

34 g FifeT : 5

“Afe f T TRfEa T==a X § X a& JRefd

TH 1 — 1 ®ed €, dl f 7T & A=8ES

a_'ﬂ%lT%'an

(@) log (1 + x), x € [0, 1] & fou HaaitRa Sroft 7

HfSTT | 5
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(7)) Tt 5
2x2+3x4 ST x =0
flx) = 452
1 , Sdx=0

& x = 0 W 9 & fau Stw wifsw) afe

g Fiacd TEl ¥, O STEAdl i Uhfd &1 A

AT

8. () TN k! HIEHH YHT HT FHUF <IfT qel

flx) = x2 3R g(x) = x*, V x €[2, 4] & &

T gfford werl f IR g & fau, 39 v9g =1

T i | 5
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(\)aH ifSe fF g:[0,1] >R T THR T

g(0) = 0 3R g(x) = x2sin(izj & w9 H
X

IR ¢ Th WM 1 <uiEy fR g

i &, TReg I OO SR T R 5

(M) A W xR B £ (x) = — ¥,
1+nzx2

@ wEH h SR (f,), oy B T
G A9 HIN| 1 IE STIHE THEHM:

AR § 7 3199 W &1 gfte Fifsm | 5

X X X XX
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