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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.
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[ English Version ]
The figures in the margin indicate full marks.

1. Write the correct answer :

(a) The sequence of functions {f, (x)}, where f,(x) = .

(b)

(©)

(d)

(e)

®

1-x"

,0<x<1is

1x10

(i) uniformly convergent on [0, 1] (i) not uniformly convergent on [0, 1]
(i) divergent on [0, 1] (iv) none of these.
If the series Z ZO;ZT is uniformly convergent for all real values of x, then p =
@ -1 @iy O
(i) 1 (iv) none of these.

The interval of convergence of the power series an" 1 s

0 2,2 (i) (-e,e)
@) (-1,1) (iv) none of these.
22x2 35
The radius of convergence of the power series x + Y + 3
@® 1 G) -1
(i) e (iv) none of these.

If f(x) =|x]|,— m <x < be presented in Fourier series as

o0

a .

70 + Z(a,, cos nx + b, sin nx),
n=1

then the value of a, will be

® g (i) n
(i) 2 (iv) 0.
The period of sin 2x is
G n () 2n
(iii) -g (iv) none of these.
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(g L {cosh (ax)} =

. a .o a
® 5% —a* ) 52 +a°
s . K}
(iii) 22 (iv) 2
LI
@ L {s + 3} N
(i) e (i) ze3t
(iii) te 3! (iv) e~

(i) Using Laplace transform, we can solve
(1) only initial value problem
(i) only boundary value problem
(iii) both initial and boundary value problem

(iv) none of the above.

(G) The Fourier series of an odd function contains only
(i) cosine terms (i) sine terms
(iii) both sine and cosine terms (iv) none of these.

2. Answer any three questions :

(2406)

(a) Find the radius of convergence of the power series :

12 1\2
M CD e I 1
4! 6!

(b) Find the limit function of the sequence of functions { £, (x)},

2n

where f,(x) = ———,
" 1+ x*"

(c) Expand the function f(x) = x, 0 < x <2 in a half-range Fourier cosine series.

X € [0,1].

(d) Find the Laplace transform of the function f(¢), where

0, 0<r<l1
f)=<1 1<t<2
0, >2
_ 1
(e) Evaluate L ! {log (1 + —ZJ}
s

5x3
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3. Answer any four questions :

(@ O
(ii)
b ®
(iD)
© @
(i)

Prove that the sequence { f, } where f,(x) = nx e p=1,2,3, .. converges pointwise
to zero on [0, 1] but not uniformly.

Find the limit function of the sequence of functions { £, (x)},

xn

where f, (x) = o on [0, 2].

+Xx

Does the sequence { f, (x)} converge uniformly on [0, 2]? Justify your answer.

(2+3)+(2+3)
State Abel’s theorem on Power Series in Limit form.
Assuming the power series expansion for (1 + x) 1 =1—-x+x2—-x3+ .., |x| <1,
show that,
2 3 4
X X X .
log, (1+x) = x — St T Tt —1 < x < 1. By using Abel’s theorem deduce
that, log,2=1- l+ 1.1 2+(5+3)
? SCe 2 3 4

State Weierstrass’ M-test for uniform convergence of series of functions. Show that, the

[ee]
. cosnx . .
series Z 7— is uniformly convergent on (-, ).

n=1 "

o]
Prove that, the series Z x" —1, 0 < x <1 is pointwise convergent on [0, 1), but not

n=1

uniformly convergenton [ 0, 1). (2+3)+5

(d) Find the Fourior cosine series for f(x) = sinx in 0 < x < 7 and

[o0]
hence show Z

e O

1 1
= 7+3
4n” -1 2

n=1

Prove that, [ {s1_nt} = tan ! l
t S

Hence evaluate [ {sm at}
t
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(i)

® ©

(i)

® O

(i)

Evaluate [, ~! 5 21 — ,a’ # b (3+2)+5
(" +a’)(s”+b°)

If L {F(f)} = f(p), then show that L {e® F(2)} = f(p — a).

Hence find L {e? cos t}.

Using Laplace transform, solve the following differential equation :
2
Y 2@ 4 0, given that y (0) =0, y (1) = 2. 5+5
dr? dt

b
s(s2 + 1)

Using Laplace transform, solve the following differential equation :

Evaluate L™ , where L{ (1)} = F(s).

2
ii)i + 4y =sin3¢; given that y (0) = 0 = y" (0). 6
drt



