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Part A
I. Answer any Ten questions. Each question carries 2 marks (10x2=20)

1. Prove that the series Zr” converges if 0 <r <1

2. Give an example of an infinite series for which Raabe's test fails. Justify your answer.

3. U

Give an example of a diverging series 3 U, with lim
n —> oo Un

n+1
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Define uniform continuity with the help of an example.

Prove that difference of two continuous functions is continuous.

If f and g are functions continuous at a point c, then prove that (f + g) is continuous at c.
Define lower integral of a bounded function f over [a,b]

Define lower Darboux sum of a bounded function f over [a,b]
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Find the upper integral of the function f(x) = x2 over [0, 4].

10. Compute the lower Darboux sum L(P, f) of the function f(x) = 2x + 3 for the partition P = {2, 2.2, 2.9, 3} of
2, 3].

11. State a test using for checking the uniform convergence of a series of functions.

12. Check the uniform convergence of the series whose nt" term is (1.8)" sin (n2 x) for all real values of x.

PartB

Il. Answer any Six questions. Each question carries 5 marks (6x5=30)

13. State and prove limit form of comparison test.

1
14. Check the convergence of the series whose nt" term is given by (n3 + 1) /3 —n

15. A function continuous on a closed interval [a, b] is uniformly continuous on [a, b]. Is the converse true?
16. Discuss the continuity of the function f defined on R by
—x%,  ifx<0
5x —4, ifo<x<1
4x?—-3x fl<x<2
3x+4 ifx=2
at the points x=0,1and 2.

f(x) =

17. Prove or disprove : If | f | is bounded and integrable on [a, b], then f is bounded and integrable on [a, b].

18. If fand g are bounded and integrable functions on [a,b] such that f > g, then prove that
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If a refinement P" of the partition P of [a, b] contains p points more than P, and f(x) < k Vx&[a, b], then prove
that L(P, f) <L(P*, f) <L(P, f) + 2pku where p is the norm of P.

State and prove Weierstrass M- test for uniform convergence of a series of functions.
Show that {f,} where fy(x) = tan™" nx , x > 0 is uniformly convergent in [1, 2].

PartC

lll. Answer any Two questions. Each question carries 15 marks (2x15=30)

22.

23.

24,

25.

Define an alternating series. State and prove the Leibnitz test for checking the convergence of an alternating

series.

(a) If a function f is continuous on [a,b] and f(a).f(b) < 0, then prove that there exist at least one point c in (a,
b) such that f(c) = 0.

(b) Show that the function f(x) defined on R by
x , if x isirrational
flx) = { —x, if xis rational

is continuous only at x=0.

(a) State and prove Darboux's theorem.

(b) Prove that, a function is integrable over [a, b] iff there is a number | lying between L(P, f) and U(P, f) such
that for every = > 0, there exist a partition P of [a, b] such that | U(P, f)-I|<Zand |I-L(P,f) |<Z

a) State and prove Weierstrass M- test for uniform convergence of a series of functions

b) Define Pointwise convergence and Uniform convergence with the help of an example.



