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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt two parts from each question.

1(a) Let/ be integrable on [a, b], and suppose g is a function on [a, b] such that g(x) = /(x)

except for finitely many x in [a, b]. Show g is integrable and fab g= f: f (6)
(b)  Show that if f is integrable on [a, b] then f2 also is integrable on [a, b]. (6)
(c) (i) Letf bea continuous function on [a,b] such that f(x) = 0 for all x € [a, b]. Show
that if f:f(x) dx = 0 then f(x) = 0 forallx € [a,b] (3)
(i)  Give an example of function such that |f] is integrable on [0,1] but f is not
integrable on [0,1]. Justify it. (3)
2(a)  State and prove Fundamental Theorem of Calculus I, (6.5)
(b)  State Intermediate Value Theorem for Integrals. Evaluate Ling % fox et’ dt., (6.5)
(¢) Let tfunction f: [0,1] — R be defined as
_(x? if xis rational
f&x) = {0 if xis irrational
Calculate the upper and lower Darboux integrals for f on the interval [0,1]. Is f
integrable on [0.1] ? (6.5)
3(a) Examine the convergence of the improper integral f: e gt=dde, (6)

: . si ;
(b) Show that the improper integral f:)—!? dx is convergent but not absolutely convergent.

(6)
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Determine the convergence or divergence of the improper integral (6)
O e
R
Show that the sequence
fu(x) = : zxnx' x€[01], neN

converges non-uniformly to an integrable function f on [0,1] such that

lim [ fCdx = [} f(x)dx (6.5)

Show that the sequence {x2e "%} converges uniformly on [0, o). (6.5)
Let (f,) be a sequence of continuous function on 4 c R and suppose that (f,)

converges
uniformly on A to a function f: 4 — R. Show that fis continuous on A.

(6.5)

Let £, (x) = ::%;3 for x = 0. Show that sequence (f,) converges non-uniformly on
[0, ) and converges uniformly on [a, ), a > 0.

(6.5)
State and prove Weierstrass M-test for the uniform Convergence of a series of fun

ctions.
(6.5)
Show that the series of functions Zﬁ, converges uniformly on R to a continuous
function. (6.5)
(1) Find the exact interval of convergence of the power series (3)
0
Z Z—nx3n
n=0
(ii) Define sinx as a power series and find its radius of convergence (3)
- 2(_4yn
Prove that }7_, n?x™ = J-(tl(i—:;) for x| < 1 and hence evaluate EE%,Qh (6)

Let f(x) = X% o a,x™

have radius of convergence R > 0. Then f is differentiablc on
(=R,R) and

Flx) =32, na e for |x| <R. (6)
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