(2 1S 46114)

THREE YEAR B.A/B.Sc. (CBCS) DEGREE EXAMINATION, JUNE/JULY 2023.
IFOURTH SEMESTER

Mathematics
Paper IV - REAL ANALYSIS

(w.e.f. 2020-21 Admitted Batch)

1me : Three hours Maximum : 756 marks

(No additional sheet will be supplied)

SECTION A — (5 x 5 =25 marks)
Answer any FIVE questions.
Each question carries 5 marks.
I3 2% FHos I3rprdnen Eraina.
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1. Test the conlvcrgence of Z(Jn +1- 'J;L.)
n=1

i(«/n 1 - /) Bed Bk, et 56500835,
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2.  Test the convergence of -—) ;
' nz,; (n +1
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3.  Show that the function designed by f(x)=x" sinl; x#0 and f(0)=0 is continuous at
x .

x=0.
(x):xzsinl; x#20 HB8cai» f(0)=1rF Ko Fahin x = 038 @a9y)0 epood «d
x L o n)nl

dErd0S0E.
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4. Discuss the continuity of the function f(:c)=1 o= if x#0 and f(x)=1 if x=0;
+e
f(x)=1. :

2 Boanan x =0 3¢ ©3y90 eits’, Bor 2380iobw.

5. State and prove Lagrange's mean value theorem,
Boyrd Sy dendo DFroorR) dYsod, AErVoSA.
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6. Verify Roll's theorem for f(x) =cosx in [z, H7]
J(x) = cosx (Foahsodo [7, 57] P 68 dggosdn )dsBodbn.

1]

If f(x)=x" on [0_. 1 ]nnd !’:{{),«-ll-.z;-.:::—.l } then compute U(P,f) and L(P.,[).
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f(x) =x* 2o8akn P ={ -1; -g.l } e a0ys (Sdatray [0, 1] 2 8205703 U(P,f) Bai

L(P,[) 55R 0.
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8. Iff: [ ab ]—) R is a bounded function then show that If(x)dx < I/(.t)dx.

b )
f:[a b]> R 562 Shoobian wand If(.t)dx < J'/(x)dx @D AETDH0B0E.

9. Prove that —-< —— by Integral calculus.
! %
1
RATEeD 550 0a L & j’ ! =% Svdod.
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10. If J, geR [a b] and prove that f+geR[ab] and

TU + £)(x) (dx) = jl(-f)d-f + Tg(x) dx

b b ]
f/,geR[ab) eavd f+geR[ab] 8ot jmg)(x)(dx):jf(x)dx+jg(x)dx
008 & Ardod.

SECTION B — (5 x 10 = 50 marks)

Answer ALL questions.
Each question carries 10 marks.

o) $HoD SArerHive Erain.
98 (5% 10 Ardyen.
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11. Test for absolutely convergence or conditionally convergence of =
n°+1

n.

. )

n®+1

n @8, S0J7E LPIEBH BE P9y wPIGEED 582doB0d.

Or
12. State and prove D-Alembert’s ratio test.

G-esonb PR I65 AG50D AEFDoTH. ,
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16.

17
i.

18.

State and prove Intermediate value theorem of eantinunty,

LDEROP W 2are; LIeAILW D203 SArloniwn,

Or
Jx)=29.1 ifxsl I
Determine the constants @, b so that the function defined by ax*eb f l<x<d | is
SxeZ2aif x23 J

continuous everywhere.

J(x)=2x41 ifxsl
ax’+b ifl<x<3 } m 2&000% Fhaban o335y ead o, b 27070

S5x+20if x=3
EXoRHod.

x(eV* =eV")

€ e ) if x20and f(x)=0if x=0

Discuss the differentiability at x =0 of f(x)=
D Faban @ng), e25edabo x =0 35 350302,

Or
State and prove Cauchy’s mean value theorem

£ 204530 deud Depodiw DE5000 HArDoS0S.

itf:[a b]>Ris monotonic on | a b ] then prove that f is integrableon [a & ]
j:[n b]o R Sdavo [a b] D 25°8p0 eand (e b D/ Shatan Idrfedbabo
8 Jrdod.

Or

2

Show that f(x) =cosx isintegrable on [ 0, ; ] and Ims: dr=1.
= 0

=2

f(x) =cosx Lﬁ)dbo[o - ]h)dwgokoﬁw&;pmamﬁm Icos:rdx=1 @ 3ol
o

;
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19. Show that Lt [l-rw 1 + 1 '+...+-:—l— = log 3.
n—>won n+l n+2 3n
Lt '
l+ . + 1 +...+i = log 3 e WSS,
n—wln n+l n+2 3n
Or

20. State and prove fundamental theorem of Integral Calculus.
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