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

Term-End Examination

December, 2022
BMTC-133 : REAL ANAYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question 1 is compulsory.

(it) Do any six questions from Question Nos.
210 8.

(iti) Use of calculator is not allowed.

1. Which of the following statements are true or
false ? Give reasons for your answers in the
form of a short proof or counter-example,

whichever is appropriate : 2x5=10

(a) The  set 1-6,8[n]-8,6] 1s a
neighbourhood of —5.

(b) The negationof p — q is p A q.

P.T.O.



(©

(d)

(e)

(a)

(b)

(c)

[2] BMTC-133

n? +3
n? +1

The sequence ( ] 1s increasing.
neN

The function f:R —> R defined by
f(x) = [x] is differentiable in [1, 3], where
[x] denotes the greatest integer function.

The function f defined by
F@) = Jx - 2

,x € R has a local maxima.

Show that the function f given by :
f(x) :|x+2|+3x2 —4x +5

1s continuous but not derivable at the point
x=-2. 5
Check whether the sequence {a,}r_; with

the nth terms given below, are convergent

or not : 5

) 1 1 1 1

@ a, = + + + o+ —
n+l n+2 n+3 2n

.. 1

(11) a, = 2—n

Prove that \/; is irrational for any prime

number p. State whether the method of
proof is direct or indirect. Justify your

answer. 5
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(a) Examine the function :

2
4x6+—5x’ whenx = 0
fw =1 6
— , whenx =0
3
for the continuity at x = 0. If not

continuous, describe the mnature of

discontinuity. 5

(b) Test the following series for convergent : 5

@ i3n—2

n
n=1 5

.. = 1. 1
(11) r;—nsm(ﬁj

(¢ Find the local maximum and local

minimum points of the function :

f(x) = x3 —12x2 + 45x

in the interval [0, 7]. 5
(a) Find the pointwise limit of the sequence
{f,,}, where :
x
() = ~,  xe[3q
1+ nx

Does this sequence converge uniformly ?

Justify your answer. 7

P.T.O.
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Show that f (x) = 2x is Riemann integrable
on [0, 1] and find the wvalue of the
integral. 6
1 .
Check whether the set {5_;1 'n e Z} 1s
bounded or not. 2
Show that : 7
x
<In(1+x) < x, Vx>0
X+
Show that the set of rational numbers is
countable. 5
Check the validity of the argument : 3
pnrnqg=~p
Prove that every monotonically increasing
bounded sequence is convergent. 5
Find the Maclaurin’s series for e2*,x € R.
7
Write the contraposition of the statement

“if x,y € Z are such that either x or y is

even, then xy is even” and prove the

contraposition statement. 3
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State Bolzano-Weierstrass theorem. Use it

to check whether the set :

Sz{l—l:m,neN}

m n

has a limit point. 5

Using the principle of induction, prove that

64 is a factorof a 32"*2 — 81 -9, n e N. 5

Find the radius of convergence of the

N2
_(n ) x" 5

power series »' )
n)!

State and prove Lagrange’s mean value

theorem. Verify the theorem for the

function f(x) = x2 + 2x in [0, 2]. 7

Let f be the function defined by
f(x) =x?+3. Check whether f is

uniformly continuous on [-5, 5]. 5

Check whether the set of irrationals is a

closed set in R. 3

P.T.O.
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() 9g==d ]1-6,8[n]-8,6] — 5 H Tk
yfesr 21

i) p—ogq EARELD] P AQ 2

(i) T (”2 +ﬂ e
neN

n? +

(iv) f(x) = [x] SR UR9T ®eE f: R > R,
[1, 3] & Sfehorta ®, Wl [x] Wedd quieh

e o Fefud Yl ¢
V) f(x)=|x-2|,x e R S IRAA ®HeH f
F1 T e g 2

(%) fS@rEy fF .

f(x)=|x+2|+3x2—4x+5

g fe T wer £ Wad € W feg
x=-2 R ThHE T&l 2 5
(@) wira HIfST fF q#A {a,)7, & nd
wg e fRu e, e ¥ o w2 s

. 1 1 1 1
@ a, = + + + e +—
n+l n+2 n+3 2n

.. 1
1) a, = on
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fgg =ifse fe fodt ft 19=g 9= p &
fau [p emwfa ?) ware f Syufa &1
fafy v € o Wen I S H g
HIfST) 5

x =0 W Fadg & fou f=fafad wer

HI Si= HIST

4x + Hx?
x =0
fxy={ 6%
l , x=0
3
e I8 Had el ¢, o STEdad & wEy
T U HifST| 5
frefafea aftal = sifyewor =1 S
aill‘sm : 5

W = 3n-2
M Y
n=1 5

0ggall

A [0, 7] | e
f(x) = x3 —12x2 + 45x % WA s
R fafers fag s Hifsm) 5
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FIHA {f,} I Tag@: €W ACG i,

et fulo) = - Y xe[3wl T T

+ nx?
AIHH  THEEEQ:  AAHIRG B
g ? 3T ST &1 e sifey 7

feasy & F ) = 2x, [0, 1] W HH
HEEE @ X WHRER w1 A

e 6
Se it & 9g==a {%ﬂ;nez}
Rerg © o e 2
fe@m f# - 7
ad <In(1+x)<x, Vx>0

X +

et fo ufma demstt &1 9=
MO BT @ 5
e pAqQ=>~Dp CIC ST M |
e 3
fag =ifvt f& T+ uwiced: a¢um
afeg 3T AfTEr e 7| 5
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o

(@) e2,xcR & Tau Headfd gt Fd
EAISIY 7
(M) “af x,y ez QT 5k x Ay " €,
T xy GH BMM" 39 HYF & AfauAcHS
fafey iR wiaertds wem @ fag
EIE 3

(F) JoMI-dRRE™E 99I k1 wod  SIfSu

[aWa

T g} Sig Hifst & 9=

S:{l—l:m,neN} w1 " fag
m n

BlaT © A1 Rl 5
(@) A 1w g f9g +iteie T 64,

32742 _8n 9 n e N 1 70 T 5
(M) = gl z(”!)2xn w1 erfae e

(2n)!
@ i) 5

() S HEEEE YRI ] weH e @R

fgg =ifsm [0, 2] ¥®  Wed
fx)=x2+2x & fau y9g =1 Fefuq
IS 7
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(@) A St ff £ f(x)=x2+3 BNW
IR wer 81 Sit" witST % £, [-5, 5]

W THEHA: Hdd 2 5
(M) SfE wINT fF o emieEr w1 e,
R W H9d 9q=4 ¢ 3
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