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2021

MATHEMATICS — GENERAL
Paper : DSE-B-1
(Advanced Calculus)

Full Marks : 65

Candidates are required to give their answers in their own words
as far as practicable.

R, N denote the set of real numbers and the set of natural numbers respectively.
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[English Version]

The figures in the margin indicate full marks.
1. Write the correct answer : 1x10

(a) Forn e N, Let f, : R = R be given by fn(x)zf, xeR.
n

Then the sequence of functions {f,}

(i) converges to 0 for all xeR (i) converges to x for all xeR
(i) divergent (iv) none of these.
o0
(b) The series Zx”_l (1-x),xe[0,1]
n=I

(i) converges both pointwise and uniformly on [0, 1]

(i) converges pointwise on [0, 1] but not uniformly on [0, 1]
(iii) converges uniformly on [0, 1] but not pointwise on[0, 1]
(iv) none of these.

(c) The sequence of functions {fn}n where f, =M; neN;xe(0,1)
nx

(i) converges for all x (i) converges for all x except for x =0
(i) diverges for all x (iv) diverges for all x except for x = 1.
2 3
(d) The radius of convergence of the power series, 1+x+a+§+ .18
@ 0 @) 1
(i) e (iv) oo.

(e) If f(x) is a bounded periodic and integrable on [— mw, 7], then at a point of ordinary discontinuity,
f(x) converges to

() £ () (i) %[f(—x+0)+f(x—0)]

(iii) %[ F(x+0)+ f(x=0)] (iv) %[ f(x+0)= f(x=0)].
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() If f(x) is an arbitrary odd function in the interval [— &, ] of period 2m, then the Fourier series of

0

this function becomes f(x)~ Y. b, sinnx, where b, =
n=1
1T 2 |
i ~ f f(x)sinnxdx (i) = j F(x)sin nxdx
I e T gt
17 27
(i) — J' £(x)sinnxdx (iv) —I £(x)sinnxdx.
T
0 T 0
(g) The domain of convergence of the sequence of functions { I }n where f, (x) =£1 is
n+
() 0<x<ow (i) —0o<x<0
(i) — o0 <x < (iv) -1 <x<1.

(h) The value of L{e_at} for t >0 is
(i) a G <
S

1 (iv) 1
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(i) The value of the Laplace transform of £ (¢) = 2 is
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2. Answer any three questions : 5%3

2 x3 4

(a) Show that log,(1+x)=x— 5 + 3 x? +... and find its radius of convergence.

(b) Show that the sequence of functions { £, (x)} , definedas f,(x)= M

55 ,0<x <1 is not uniformly
1+n°x

convergent on [0, 1].

. X X X . .
(c) Show that the series xt + + +... 1s not uniformly convergent on [0, 1].

-1, V-mt<x<0

d) Find the Fourier series of f(x) on [- &, n] where =
(d) S (x) on [ ] f(x){l,vosxSn

Hence show that 1_l+l_m=
3 5

T
"

(e) Find L{ F(t)} where L is Laplace transformation operator and

<t<l
to, 0<t<3
F)=q1-1 , 1<z<1
0 , 21
3. Answer any four questions :
(a) State and prove Cauchy’s condition for uniform convergence of series. 2+8
X

(b) (1) Show that the series Z is uniformly convergent on any interval

(nx + 1){(n -Dx+ 1}

[a, b], 0 < a < b, but only pointwise on [0, b].
(i) State Abel’s theorem on power series. Determine the radius of convergence of the power
2252 33
2! 3!

series, x + 545
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(c) () Using power series of 1og(LJ, show that j log(%jdxziwLLnL...:l
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2
Show that the sequence {nxe_” o } , x>0 is not uniformly convergent on [0, K], K>0.  5+5
n

Find the Fourier series of the periodic function f(x) with period 2r defined as

0 , for—m<x<0
f)=1

T for O<x<m

Find the Fourier series expansion of the function f(x) = x2 on [ 7, nt] and deduce that

2
n—:i+L+L+L+.” 5+5

State change of scale property of Laplace transform. Using this evaluate L[cos 6¢].

2
Solve by Laplace transformation : d—zy + Zz—y +5y=e"'sint; y=0and Y =0whent=0.
dt t t
2+3)+5

Find: ! _ s

(s+ 1)(52 + 1)
Using Laplace transformation, solve the differential equation

2

Y 3 5y 4% () =3 and (0 =5, o
dx dx

o0
Prove or Disprove : A power series Z a,x" converges for x = x, then it is absolutely
n=0

convergent for every x = x;, when | x1| < | x0| .
Test the convergence of the sequence of function { fa }n where

X
1+ nx

[ ()= ;nelN; Vx> 0. 5+5




