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B.A./B.Sc. 4th Semester (Honours) Examination, 2023 (CBCS)
' Subject : Mathematics
Course : BMH4CC08
(Riemann Integration and Series of Functions)
Full Marks: 60

Time: 3 Hours
The figures in the margin indicate full marks.
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give their answers in their own words
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2%x10=20

ny ten questions:
gthat 3c € [1,2] such

1. Answerd
(a) Let f ¢ [1,2]- R be continuous on [1,2] and j'f f(x)dx = 0. Prov

that f(¢) = 0.
o g | & ¥
(b) Find lim =5 [y sint dt.
Iff:la b] - Ris Riemann integrable on [a, b, then prove that there exists I,
such that _f: flx)dx =K (b — a), where M= Sup f(x) m= inf f(x)-
agx<h asxsb

m<psM,

(c)

(d) Prove that [(n+1)= nf(n).
_ R be defined as flx) = 0,whenx € [0,101N0 Z

(e) Let f :(0,10]
=1,whenx € [0,10] - Z-

10] and evaluate f;o f(x)dx.

prove that f is Riemann integrable on (0,
not exceeding X)

" 7 . . .

(fy Evaluate, if exsts [, [x]dx. ([x] is the highest integer
1 n-1

. % X

(g) Examine the convergence of I s dx.

0

whether the sequence of functions {falnenoOn [0,1] is uniform convergent Of not,

(h) Examine,
- nx
K=ok € [0,1].

where fn(

; : 3 2252 | 332°

) Determine the radius of convergence of the power series . farres a8 +
1
- n= W F T

f is defined on [0,1] as f(x)

(i
y I 1
== ff <X Be
T ﬂ+1

Gy A function
=0,iffx=0.

Prove that f is Riemann Integrable on [0,1].
(k) Let f(x) be the sum of the power series Zf=0anx” on (- d, a) for some a>0 1f
flx)= f(—x) for all x € (—a,a), show that a, = 0 for all odd n.
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(2)

(1) Test the convergence of j{; CerE %dx.

2. Answer any four questions:

@ If £:[q,p] -

Sx4=20
R is continuous apg F(x) =

j;xf(t) dt,x € [q, b]. then prove th

differentiahje at any point ¢ ¢ [a,b] and F'(c) = f(c).

at F jg
(b) Establish the relation B(m,n) < ““?T;')ﬁ;)

m,n >, where the nNotations haye their usya]
Meaning,

3+2
=R is Continuous, f (X)>0vy € [a,b] ang i f(x)dx = g then prove
that f(x) = ¢ VXE|[a b]
b
(ii) Show thatl —= dxl SZfor0<gep <o 342
a
(e) If Bdien is 2 Sequence of

function £ oy [a, 6], then pr

M (L AGax) = 12 q,

»b] which converges
IS Riemann integrable op [a,b] and

3+2
() (i) If the series Znz1 £,(x) s uni )

[a, B].

o9 3
(i) Prove that the seriesZ %%x is uniformly Convergent op [=3,3].
n=1

3+2
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Group-C
(Marks : 20)

Answer any tweo questions: 10x2=20

(a) (i) If f:[a,b] = R is Riemann integrable on [a, b], then prove that |f| is also Riemann

integrable on [a, b]. Give an example to show that the converse is not true.

m

2 % 2
(ii) Prove that % < J’ZL dx < =~ (442)+4

n sinx 9
6

(b) (i) Let f:[a, b] = R be a function, ¢ € (a,b) and f be Riemann integrable on [a,c] and on
[c,b]. Prove that f is Riemann integrable on [a, b] and f: fx)dx + fcb f(x)dx =

J7 fo)dx .

(ii) State and prove Weierstrass M-test for uniform convergence of a series of functions.
5+(1+4)

oo

(c) (i) Show that the improper integral j % dx is convergent but not absolutely convergent.
0

(i) If a power series Y- @,x™ has a non-zero radius of convergence, then show that the
p 5 . oo - v
differentiated series Z - x™1 has also the same radius of convergence.

nl(x+2)"
an

(iii) Determine the radius of convergence of the power series Z 4+442

n=1
(d)y (i) If a function f 1is bounded and integrable on [a,b], then prove that
! b T
?El_r’ra}o fa f(x) cosnxdx = 0.
(ii) Let f(x) =Zx,0<x <2
=E(Tr—x),§<x ST

2
Find the Fourier Cosine series of fon [0, ]. Also deduce that 11—2 + 31—2 + ;—2 +r0= % ;
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