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Q.1. Encircle the correct option. (10x1=10)

1. ¥ f € R{a) on [¢,b] and f 2 0 on |a, b}, then (1 mark)
(a) ff fda <.
®) f2 fda 0.
(© f fda=0.

{d) Al of the above

2. Which one of the following is a correct statement, . (1 mark)

(a) A constant function f(z) = 6z is not integrable on [0, 2].
(b) A constant function f(2) = 6z is integrable on {0, 2].
{e) A function f(z) := 122 is not integrable on [0,2).

_ (d) None of these.

3. A function f is said to be Riemann-Stieltjes integrable with respect to a on [a, b), if f is bounded on [a, b},
and (1 mark)

(@) 2 fda= [P fda.
) [P fda # [P fda.
© f2tdo> fF fda.
(d)} None of these

4. The upper and lower Riemann-Stieltjes sums are —— (1 mark)

(a) unbounded.
(b) bounded.

(c) both (a) & (b)
(d) None of these

§. If P* is the refinement of the partition P, then (1 mark)

(a) L(P*, f,@) < L(P, f,a)-
(b) L(P, f, @) < L(P*, f, ).
(c) L(P*. f @) = L(P, f,a).
(d) Both (b) & {¢)
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6. Let a < ¢ < band f is of bounded variations on [a,b], then f is of bounded variations on (1 mark)

(a) [e.d.
{b) [e.b].
(c) Both (a) & (b).
(d) None of these.

7. Let f and g are of bounded variations on {a,b], then (1 mark)

(2) fg is not of bounded variations on [a,3].

(b) Ag; A € R is not of bounded variations on [a,4])-
{c} fg is of bounded varmtmns on [a,b).

(d) Af; X € R is not of bounded variations on (@, B).

8. Let h is of bounded variations on [a, b, then (1 mark)

(a) h is not of bounded variations on [a,b].
(b) h is of bounded variations on fa, b].
(c) Both (&) & (b).
(d) None of these.
9. A sequence of function fo(z) = EineNzE€R I8 cocnneenn {1 mark)
(a) not pointwise convergent on [0, 1]
{b) not pointwise convergent on [0, 1)
(¢} More information is required

(d) Nane of the above.

10. Which one of the following is not a true statement about the function f defined by {1 mark)

{0 if xis irrational,
f“")“{l if x is rational,

(a) f is not Riemann integrable on any interval.
(b) £ is not continuous on any point of R,
(c) is not & measureable function.

(d) Al of the above.
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@ #2 SECTION II-Questions with Short Answers

1. Let f € R{a) on I := e, b], then prove that |f] € R{a) on I. (4 marks)
2. Test the uniform convergence of [; exp(~zy) sinzdz. (4 marks)
3. Let f be a real valued bounded function on I := [a,b]. Show that the upper and lower Riemann integrals

are bounded on 1. (4 marks)
4. Let f be & real valued bounded function on I := [a,}]. Let a be a monotonically increasing function and P*

be the refinement of a partition P of I, then prove that L(P*, f,a) = L(P, f,a). (4 marks)
5. Check whether or not the following integral converges or diverges (4 marks)

e T
,/; 1+ 22 sin? :td:'
SECTION III-Questions with Brief Answers

az Let f : [a,b] = R be 2 continuous function. Show that there exists ¢ € {a, ) such that

1
=z j: S(z)dz = f{c).
Is this still true for Riemann integrable functions. (6 marks)
&4 " Show that the following integral is conditionally convergent. : (6 marks)
* cosz
s logz
& f Test for uniform convergence of the sequence {f,.{z)}, where (6 marks)

ne
Sn(x) = W, for all real z.

&5’ Let / be & real valued continuous function defined on [a, b). If f' exists and is bounded on [a,d), then fisa
function of bounded variations on [a,8]. But its converse may not be true. {6 marks)

g7 State and prove Cauchy's criterion of convergence for infinite integrals. (6 marks)
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