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B.Sc. DEGREE EXAMINATION, SEPTEMBER /OCTOBER 2022.
(Regular)
Second Year - Fourth Semester
Part IT - Mathematics

Paper IV — REAL ANALYSIS

Time : Three hours Maximum : 75 marks

SECTION A — (5 x 5 = 25 marks)
Answer any FIVE of the following questions.

1. Prove that every bounded sequence has atleast one limit point.
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3 Test the convergence of i(\/(n:" +1) —(n® - l)).
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4. Discuss the continuity of f(x) = l——m-,x # 0;f(0) =0.
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F(x) = x # 0; £(0) = 0 GBo0E); D)0 $Byodod0.
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Prove that tanx > x > sinx Vx € [0, —725}

Vx € ’:O,%] £ tanx > x > sin x @D JT°HAW.
% Verify Rolle’s theorem in the interval [a, b] for the function f(x) = (x - a)™(x - b)*; m,n
being positive integers. '
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7. If f(x) = x on [0,1] and P = {O,%,—g,l} then find U(P, f) and L(P, ).
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8. Iff:la, b] — R is monotonic on [a, b] then prove that fis R-integrable on [a, b].
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SECTION B — (5 x 10 = 50 marks)
Answer ALL questions.

Prove that a monotonic sequence is convergent if and only if it is bounded.
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Or

State and prove Cauchy’s general principle of convergence.
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State and prove Cauchy’s nt*root test.
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Test for convergence Z 2.4.6...2n
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Examine the continuity of the function f defined by f(x) = |x| % lx - 1| at x =0,1.
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Or

If f:[a,b] > R is continuous on [@,b] then prove that f is bounded on [a,b] and

attains its bounds.
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Ma) State and prove Cauchy’s mean value theorem.
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Or
(b) Show that . <tan'v-tan"u < U—u2,0<u<v and deduce that
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13. (a) State and prove the necessary and sufficient condition for Riemann integral.
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() @) Evaluate J.()% (sec* x — tan* x)dx
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(ii) . Show that = < <—.
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