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2022

MATHEIUATICS - GENERAL

Paper : DSE-B-!

(Advanced Calculus)

Full Marks : 65

Candidates are required to give their onsu,ers in their own v,ords
as .far as practicoble.

R, I denote the set of real numbers and the set of natural numbers respectivell,
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qrd /(r) q['rF$fr< (0, 2n) qsdfiq Fourier odiB fi.f{ st3'1 | ,s< fieml(x) /(x) =
(., - n)2, o. r. n

n2, n< x <2n
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n'
-.{3 Tri fi"f{ sr{l I
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(B) (q) r(r) =
e', o<t<1
t, t >1

\,-l-t[q f14 qc'fFFfr< Laplace rransform fi.f< +f-<t

I / a\
(ql) ZtF(r)l =/G,) {Cd dalq or$ C\ LIF(attl = ;1 I i I ,!< qIeIr{I tle I

'\")

(u) {vy 1t111 = !9191: J9s0/. er6, F(0 q['f6r&< Laplace transformatton fi.ft o631 r

T

(v1) Laplace transform T|€FI 6c< FTiEFM q-{€ qffi< ]nl{E €C?l s

,:o ! * 2s r = l0cos 5r; I(0) = 2, y'(O) = 0

re, 1ai r-rf ---L-'l -op ,o nua .m
Ir-(r+t)-1

(q1) Laplace transform4q< qlqftIi qrFF'l rfte<qF q$$a +cA s
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[English Venionl

The figures in the margin indicate full marks.

1. Write the correct answer:

X(6th Sm. )-Mathematici-G/(DSE-B- I )/C BCS

1xl0

(a) For, € N,letl,:R-+ R be given by f (41=-J-,0Sx<cc. then the sequence of functions

(i) uniformly converges to 0

(iii) divergenl

(b) The sequence of functions fi), where f,G\=l-i t xe[0.1]l zeN

(i) converges uniformly on [0. l]
(ii) converges pointu ise on [0. I ] bur not uniformly convergent

(iii) is neither pointwise nor uniformly convergent

(iv) none of these.

(ii) not uniformly converges to 0

(iv) none of these.

(c) The radius of convergence of the power

(i) e

(iii) -

. .l_ .\_ ,\'
Senes ,r + __= + __= + ___; + ... lS

-Jjt

I

....1la) Z

(iv) 0.

.l
(d) The Dower series .t- x- r-r- - 

r'+--. 
converees for':3.1

(i) -1 <x< I (ii) -l <x<1
(iii) -l <.t<l (iv) -l<x<l

(e) If /(.x) =.f(-x) for all ,r in [-7r. n], for all r= 1.2.3,... the value of Fourier coefficient

:-
| /lxt- Lbnsin N l. hnl.s

h=1

(i) -l (ii) o

(iii) I (iv) 2
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(f) The sequence of functions {4},, where f =ff;xe(0, l); re N

(i) converges for all r (ii) diverges for all x

(iii) converges for all r. except for,t=0 (iv) diverges for all r except for r= |

(g) The value of Z{cosal} for I > 0 is

(i)
a

--;------; 
' s > 0

.t_ + a_
(ii) ;f,,,0s'+o'

(iii) --------;' s > ia (iv) ,j '.s> a
s- -a'

(h) The value of l-l

(i) I +cosr

(iii) I +sinr

(ii)

(iv)

l- sir ,

l-cos,

"(r2 
+ r)

IS

(ir The domain of conrergence of the series lr' is

n=0

(i) O<r<co (ii) -.o<r<0
(ijj) -co < x < co (iv) -l < -r < I

7n

() The domain of convergence of the sequence of funfiions {f,),, where f,lrt=-}--;- it
t+1'

(i) 0<r<- (ii) -'ccr<0
(iii) -o<x<cc (iv) -l <x< I

2. Answer any lhree questions: 5x3

(a) Assuminglhepowerseriesexpansionfor(l+x)l=1-'1+'1!-'r3+...(-l<r<1).obtainthe

"tllpower series expansion for log.(1 +xl. Hence shou that log.- =1--*---* '

(b) Ler l,(r)=4,re[0,a] where a>0. Show thal the sequecne {f,}, converges uniformly

on [0, a].
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(c) Find II
(c'*r\{t-z\

(d) Find the Fourier series for function jr(r)= -.r, -ur3x<0
x,0lxln

(e) Find Z{/(t)}, where /(r)=

3. Answer an! /out g\testions.

(a) (i) Slate Cauchy's condition for uniform convergence of sequence of functions. If

,(.ir)=r"..r€[0.a];for0<a<1. then show that the sequence of functions tf,], converges

uniformly on [0. a].

(ii) Show thal the sequence of functions {1,}, defined by 1,1x1=-l r€[0,cD) is pointwise' r+,
convergent, but not uniformly convergenl on [0. co). (2+3)+5

(b) (i) S1ate Weierstrass' M-test for uniform convergence of series of functions. Show that the series

S .oto-
) -=- it uniformly con\ergenl on (- "r..o).,n

c'.0<l<l
t- t >1

(iil Show thar I*,*[,-O) ,.[0. I'l represenrs a conrinuous function on [0. l]. (2-3t+5

(c) (i) State Abel's theorem on Power Series in Limit form.

(iil From rhe expansion -l=t-12+x4-x6+...,1x <1. obtain the power series expansion of
I+ I-

Ian-lx and hence show,rr" l=r-]*]-]*..- 2+(5+3)4 357

-arHence find the valrre of \ 
-/-1

(r-r)2,0<x<n
,i, n< x <2n

(d) Find the Fourier series for the function jf(r) on (0. 2r), defined by /(x) =

'l+3
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(e) (i) Find Laplace transform of the function F(/), where F(r) =

(e) (i) Find the value of Z

(ii) Using Laplace lransform solve the differenrial equation :

"', o<t<1
t, I >l

(ii) If Itr()l :/@), then prove thar ZIF(ar)l = :f(:) Hence find the value of I[e Icosr].
- \'-l

4+(3+3)

(0 (i) Find Laplace transformation of the function F(r), where l'1r; - !9!gL:gsBI .

':'(ii) Using Laplace transform solve the differemial equation !--1 .' 251 = 16sq5 J/: ,v(O) = 2, ,v'(0) = 0' dt-

-,[ I ]

L;{,-lPl

5+5

4 * +! * e, = +e 2t I y(o) = -'t, y'(o) = 4
5+5


