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THREE YEAR B.A./B.Sc. (CBCS) DEGREE EXAMINATION, APRIL/MAY 2024. b

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

Time : Three hours Maximum : 75 marks

(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 Zw log(—l-J.
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2.  Test the convergence of —+—+——+....
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3. If f:R— R defined by f(x)zxifxeR—Qand f(x)=-x if xcQ is continous only at ‘0’.
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4. Discuss the continuity of the function f(x) = le—”t , x#0, f(0)=0 at origin.
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5.  Show that f(x)=xtan! l,if x #0 and f(0)=0is not derivable at x=0.
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6.  Using Lagrange’s theorem, show that x > log (1 + x)>1—x— if f(x)=log(1+x)vx>0.
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If f(x)-2x - 10n [0.1)and Pmlfo,%é 1|, then find C'(P.f)and L(P.f)
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SECTION B — (5 « 10 = 50 marks)
Answer ALL questions

Each question carnies 10 marks.
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11, State and prove D'~ Alembert's test
D- eBoul) 585 245200 HErdodod.

Or
12 Test the Convergence of 3 .’ - (x >0,a>0)
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18, Lot §= R~ [0)-» Ris defined as /(x) = S thon show that lim flx) does pot exsst
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14 If f is continuous on [@.b] then prove that / 1s bounded on [r,]
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Show that /’(x):l x-1|+|x-2] is continuous but not derivable at x=1 and x=2.
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State and prove Cauchy’s mean value theorem.
g* 3536533 bJJ‘e)zS ?ocgoém.)m D0 DEIDOVoA.

If feR[a,b] and m, M are the infimum and supremum of f on [a,b] then

m(b-a)< ]"f(:c)dx <M(b-a).
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m(b-a)s J.f(x)dst (b-a) &0 dETdoBvos.
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Show that f(x)=3x+1 is integrable on [1,2] and I(3x + 1)dx=12—1.
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[12] 8565 f(x)=3x+1 SdrSesan wosgpe [(3x +1)dx=—- ©d 3rod.
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State and prove fundamental theorem of Integr al Calculus.
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Prove that —¢ | ————dxs—-
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