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MTE-09 : REAL ANALYSIS

Time : 2 hours Maximum Marks :50
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Note : Attempt five questions in all. Question no. 1 is
compulsory. Do any four questions out of
questions no. 2 to 7. Use of calculators is not

allowed.

1. Are the following statements True or False ?
Give reasons for your answers. 10

(a) Every finite set is an open set.

b) lim (x_1>tan(L]=1.

x—1 X -

(c) The function f defined on R by

f(x) = | x+ 3 | has a local minima at x = - 3.
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(d)

(e)

2. (a)
(b)

(e)

3. (a)

MTE-09

Every Riemann integrable function is not

necessarily differentiable.

If im u, = 0, then the series E u, 1is
n—» o
n=1
convergent.

Using the principle of induction, show that

| sinnx | <n | sinx |,Vxe Rand Vne N.

Find the least and the greatest values of the
function f defined by

flx) = 3x* - 4x3 + 6x% + 36x - 5
on the interval [0, 2].

Check the convergence or divergence of the

following series :

i (=1)" cos 2nx
nZ2
n=1

Find the Maclaurin’s series expansion of

the function, cos 3x.



(b)

(o)

4. (a)

(b)
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Using Weierstrass M-test, show that the

series E (n3 +1)x™ converges uniformly

n=1
in [— l, l] . 3
3 3

Show that the set B = {x|x%> 2} is
non-empty and bounded below. Is it bounded

above ? Justify. ' 2

Find the upper and lower integrals

‘of the function f defined by

f(x):%-—2x, vxell,3].

Is f intégrable over the interval [1, 3] ?
Justify. ' . 5

Show that the function f defined on R by

3x2 cos-l—,  whenx#0
f(x): 2X

0, whenx=0

is derivable on R but f’ is not continuous at
x=0. 3
3 P.T.O.



(c)

5. (a)

(b)

(c)
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Examine the following series for convergence :

eS|

n=1

In the following cases, check whether the
given sequence, (a ) satisfies the property

given alongside.

) n . )
i a_ = 3 is monotonic.
n“+1

.\ 1 1 1.
(i) ap=1+ T 21 +... +;—! is Cauchy.

Show that the function f given by

f(x) = ——1—,Vxe]—2,2[
(x +2)3

is continuous but not bounded in] -2, 2 [.

Give an example of an infinite set with finite

number of limit points, giving justification.



6. (a) Findthelimitas n —» o _of the sum

1|: . T . 2n . ZnR}
—|sin— + sin— +...+ sin—— | 4
n n n n
(b) Evaluate the following limit if it exists : 3
3
lim 4x

x>0 tanSx +tan x—x

(¢) Let A and B be any two subsets of X and

f: X — Y be any function. Show that
f(ANB)cfA) Nf@B) ... [1]

where f(S) = {f(x) : x € S} for any subset
S < X. Also give an exaniple showing that

the reverse inclusion in [1] may not hold for

f(x) = x2. 3
7. (a) Test the following series for convergence : 4

2'4+2'4'6x+2'4'6'8x2+...(x>0).

3.5 3.5.7 3.5.7.9
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(b) Show that the function sinL (x#0)
X

continuous but not uniformly in 10, 2[ .

(¢c) Find the value of a € R for which

m Bx+4)x-1)2x+1) o

X—> 0 ax3 +x-4

xists.
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1. w1 Feffed o g7 § v wge 7 oW
I o HRY §A@T3T | 10

(%) v aRfid ag= o foga a== g g |

(@) lim(x—l)tan[ 1 le.
x—>1

X—
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AT x = - 3 W uh T = g @ |
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(T) I® v E T v {um aumeRelE b
AIHAT B |

(¥) 3R lim u, = 0, I Hvft u, AN g |

n—eo

2. (%) A Fm &1 v W, feamu 6

| sinnx | <n | sinx |,Vxe€ R3MVneN.
(@) IFI=ua [0, 21 W
fix) = 3x* - 4x3 + 6x2 + 36x -5

TR 9iiYa %o f & =Faw 3R "gaW O
Fa HifT |

() F=fafaga oot & fimrer stuar w6
Site HIf

Z (=™ cos2nx
n? '
n=1

3. (%) B cos3x H DA Hvfi TER FW
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(@) amsueia M-wdeor H1 W = ge, fany

(1) fewmst % @q=a B = {x | x2 > 2} 3Ift® 2 3R
e afeg 2 | 71 9% IW wReg ? 7 gfR
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fo IR R i qurRe F1a HifSw | w7 f
AT [1, 3] | FHIHHIT ] 2 gfee i | 5

(@) fe@mse f R ™

3x2 cos —L, Sid x20
f(x) = 2x

0, Sd x=0

o aRfd B £, R W SAaehelid @ oieh
£, x=0 WHad &I 2 | 3

MTE-09 9 | P.T.O.



() sifre % foe Fefaled Joft 6 sfe fifvm: 2

2 (3n+1]

5. (%) Fafafge amet 4, Sitw Hifse o e mn
S (o) W1 F Ry M o A Hge

AT g AT TG | 4

(@) famr 6 £ = 5
(x+2)
e e %o £ Taa g AfeT 1 -2, 2 [H diEg

,Vxel-22[ gIT

LR 4

M) e fergait <t aRfvd wen 9 e e
1 T g wfed Iee G ) 2

MTE-09 10



6. (%) AnTHaA —1—[sin£ +sin2® 4o+ sinz—nf]
: n

n n n

61 e 9 SR R 6 o R | 4

(@) frafafea dm & IR fa 2 @ @
Wﬁ‘ﬁﬁ"{ 3

lim 3 4X3
x-0 tan*x+tanx—x

(M) WM <Afe A 3 B, X % B Q I §
3 £: X - Y 1S o ® | feame %

f(ANB) cfANE®B) .. (1]
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T IEW g I8 oft feunu R fx) = 22 F

fore get ([1] 1) Ieet 0 AT TE g | 3
1. (m)_aﬁqu%%fqﬁuﬁm\aaavﬁﬁaﬁ

ﬁﬁ{q 4

2.4 246 2468, o

3.5 8.5.7 8.5.7.9
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(@) REmsy 5 B sint(x#0) Had 2 A%
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