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THREE YEAR B.A/B.Sc. (CBCS) DEGREE EXAMINATION, APRII/MAY 2024.
FOURTH SEMESTER

Mathematics
Paper IV — REAL ANALYSIS
(w.e.f. 2020-21 Admitted Batch)

Maximum : 75 marks

| Time : Three hours

(No additional sheet will be supplied)

SECTION A — (5 x 5 = 25 marks)
Answer any FIVE of the following questions.
Each question carries 5 marks.
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1.  Test for convergence of E 1log (—J i
n=. n

b log( J DY), ©PIEatid 5680308

2. Test the convergence of — 1 1.3 Sabhed ! Nimbiuthi - 3 1.3.5 +
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3. Iff R— R defined by f( ) xifxeR. @ and f( );—xifer is continous only at ‘0.
f:R—>R 1™ 28500556008 f(x)=x;xeR-Q 20Ban f(x)=-x;xeQ; x=0 3¢ e;:)ao@o -
BoeSok. ' '

4.  Discuss the continuity of the function f(x) = ﬁ- , x#0, f(0)=0 at origin.
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f(x)= # s x %0 208050 £(0) =0 B, @2yHB $6§0B0d.

Show that f(x)=xtan™ —l-,if x #0 and f(0)=0is not derivable at x=0.
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x=0 3¢ f(x)=xtan™ % x#0 0ond f(0)=0 ©o0dS® ©IEDAHIN G BIFH0d.

6. Using Lagrange’s theorem, show that x > log (1 + x)>ii- if f(x) =log (1 + x)Vx >0.
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vz >0 H98o5n f(x)=log (1+x) CIMR) (oA er|rod ?ocgoé:’so:&) &IBIR0D x> log (1 + x)> 1
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If f(x)=2x-10n [01)and P= { %

é } then find (/(P f)and L(P /)

1] B f(x)=2x-1 2s8asw P= {
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0.+, ,1} wossd, U(P, )60 L(P,f) ® 58508,
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If :[a,b]> Ris continuous on [a,] then fis R -Integrable on [a, ).
[:la,b]> R 38 [a,0] » 00 wond f e&dB [a,b] 2 R- ,\;mge),‘boi)‘cfm
If feR[a,b]then prove that | f leR[a,b].

feR[a,b]&ooooé | f e R[a,b] &0 a8rd050&.
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<[1£(x)ldx .
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If feR [a.,b] then

.
feR[a,b] wond sjlf(x)ldx .

SECTION B—(5x10=50 marks)
Answer ALL quest1ons

Each question carries 10 marks.
O UL SETEHR0e0 Erakuhn.
B8 (5% 10 5580, 0.
State and prove D'~ Alembert’s test.
D- e8oaby 58550 285909 d8rHo%0d.
Or
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Test the Convergence of - : =
2" +a

= (x>0,a>0).
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+ (>0, >0) @08, opsses 568050,

x" +a
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Let S=R-{0}- Ris defined as f(x) —\e then show that lim f(x)
e

Jm does not exist.
x Yx
S=R-{0}5R % f(x)= \e—
{o}> flx)= el DY hm f( ) Iﬁ,géggéo S0 99 WrrSod,

Or
b] then prove that / is boundeq on [a b]

[ ©28y90 wond [q, b] &oss £ SBEIN D Brod,
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If f is continuous on [a



15.  Show that /(x)=]x~1]4]x - 2| is continuous but not derivable at x=1 and x=2

fx)=lx-114]1x -2 eand VA W08, 2D x=1 Hbafy x=2 SI BT eyl
Jomdod.

Or

16. State and prove Cauchy’s mean value theorem.
£%) DG5S Soeeg f’o%"oézﬁn?&) QB0 DETN0B0A.
17. If feR[a,b] and m, M are the infimum and supremum of f on [a,b] then
b

m(b-a)< J.f(x)dst(b“a)~

a

f=[a, b]—>R 208010 [a,b] &° Ko B3 ey f, $O8. 9105 6y [ e m, M 00 o,

m(b-a)< If 2)dx <M (b-a) &2 25rdosod.
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18. Show that f(x)=3x+1 is integrable on{[1,2] and J'(3x + 1)dx=%.

. | 5 |
[12] 256 f(x)=3x+1 $SrLessm0 CLWERN-S j (3x +1)dx=_1?1'e9:\’) BS08.
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19.  State and prove fundamental theorem of Integral Calculus.
- RAIEON (el i)%"o@“:ool 3)65&0-5, DEID0VOG.
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20.  Prove that ”—sj.—x—dx s%.
‘ 9 5+3cosx
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