
[This question paper contains 2 printed pages.]

Sr. No. of Question Paper 4686

Unique Paper Code

Your Roll N o...,........,..

32351402

Riemann Integration and Series of Functions

B.Sc. (H) Mathematics

E

Name of the Paper

Name of the Course

Semester IV

Duration : 3 Hours Maximum Marks : TJ

I nstru ctions for Candidates

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

2. Attempt two parts from each question

l(") Let.l' be integrable on [a, b], and suppose g is a function on [a, b] such that g(,r/ = llil
except for finitely many,r in [a, b]. Show g is integrable 

^"a I! S - t f (6)

Show that iff is integrabte on [a, b] then /2 also rs integrable on [a, b]. (6)

(i) Letl be a continuous function on [a,b] such that f(x) > 0 for allx e [a,b] Show

thatff !:f?)dx-}thenf(x)=0for altx ela,b) (3)

(ii) Give an example of function such that l/l is integrable on [0, I ] but / is not

integrable on [0,1]. Justify it. (3)

(b)
(c)
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(b)

(c)

3(,t)

(b)

State Intermediate Value Theorem for Integrals. Evaluate Ury! ff e" at .

(6.5)

(6.s)
State and prove Fundamental Theorem ofCalcuhrs I.

Let function /: [0,1] + R be de{lned as

f (x) --
x2 if x is rattonal

if x is irrational
Calculate the upper and lower Darboux integrals for / on the interval [0, l]. Is /
integrable on [0.1] ?

Examine the convergence of the improper integral ff e-'x"'1 dx ,

Show that the improper integral f rydx is convergcnt but not absolutely convcrgcnl

(6)

0

(6.-i)

(6)

P.T.O.
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(b)

(c)

5(a)

(lr)

2

(c) Determine the convergence or divergence ofthe improper integral.1 d,
{lt | +Jo x(tnx)z

r@ xd.x(u, J, E_
4(a) Show that the sequence

I"\x)= ti;x, re[0,1], neN

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

)*li r"roa* = li f trta'

(61

(6.5 )

(c) Show that

function.

Show that the sequence {x2e-"rl converges uniformly on [0, co). (6.5)

Let (fi) be a scquence ofcontinuous function on / c R and suppose that (fi) convergcs
uniformly on A to a function /: A -.--t R . Show that f is continuous on A. (6.5)

Let fn(x) = #? for x ) 0. Show that sequence (/n) converges non-uniforurly on

^ 
[0, o) and converges uniformly on [a, oo), a > 0. (6.5)

state and prove weierstrass M{est for the uniform convergence ora series of'rr.rncr.ions.
(6.s)

the series of functions f,--;l-;, converges uniformly on R to a continuous

6(u) (i) Find the exact interval ofconvergeoce of the power series
(6.-5 )
(3)

(b)

(c)

lr-"*,"
(ii) Define sinx as a power serie, ln=l nna its radius ofconvergence (j)

:.": jn-.,Xi=, ttzxn = f# r"' lxl < 1 and he6g. sy.;ra1. Ii:dl:lll (6)
L* f (x) = r[=o a,,x" have radius ofconvergence R > 0. Then / is dilrerentiablc on(-R, R) and

f'(x) = Z|=tnanxn-1 for lxl < R. (6)

(3s00)


