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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.

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) The sequence of functions {f,(x)}, where f,(x) :1——7%—2, 0<x<1, is
+nx

(i) uniformly convergent on [0, 1]
(i) not uniformly convergent on [0, 1]
(iit) uniformly convergent on (0, 1)

(iv) none of the above.
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(c)
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COS 1X
If the series Z—p is uniformly convergent for all real values of x, then p =
n
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The interval of convergence of the power series W is
n)!

@ (-1,3) @ [-1,3)

(i) (—4,4) ) (e e)s
: : (n-1)! , .
The radius of convergence of the power series —x 18
n

@ 1 (i) e
(i) 2 (iv) 4.
The period of cos 2mx is

(1) 2= i) 1
(i) 2 (iv) None of these.
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() The Fourier series of an odd function contains only

(1) Cosine Terms (ii) Sine Terms
(iii) both Sine and Cosine Terms (iv) Nothing can be said.
Answer any three questions : 5x3
2n
(a) Find the limit function of the sequence of functions { f,(x)}, where 7,(x) =1 5> x€[0,1].
+x

(b) Expand the function f(x) =e~ in a half range Fourier cosine series in 0 <x <.

r 2.2 3.3
; ; ; 2°x" 3'x
(¢) Find the radius of convergence of the power series x+

+

3!

3.

(d) Find the value of L{sin(7¢+5)}.

(¢) Find the value of ! _
s(s*+1)
Answer any four questions :

(a) (i) Define the radius of convergence of a power series.

(i) Assuming the power series expansion for (1+x)_1 =l-x+x>=x>+..,| x | < 1, show that,
P
log(1+x):x——2—+—3-—7+...,—1<x<1. By using Abel’s theorem deduce that,
1 1 1
log2=1-—+-———+.... 2+(5+3
g >3 7 (5+3)
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(b) (i) State Weierstrass M-test for uniform convergence of sequence of functions.

(i) Using Weierstrass M-test show that, the sequence of function { /,(x)} converges uniformly on
[0, 1], where 7, (x)=

X

——,x€[0,1],neN. If /'be the limit function of {/,(x)}, then show
I+n"x*

that Lt 7,'(0)= 7'(0). 2+(5+3)
n—>0
(¢c) Find the Fourier series of

the function  f(x) =[x[in-1<x<1. Hence show that,
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(d) Let f(x)= - Find the Half range Fourier sine series of 7'(x). How would £ (x) be
X— Z, E <H=<]

defined at x=0 so that the series converges to f(x)?

7+3
-bt .
(e) (i) Evaluate L{w}.
t
- 1
(i) Evaluate J™'d———— | where L{f(0)} = F(S). 545
S7(S+1D)
0, 0<r<1
() (i) Find the Laplace transform of the function F(0), where, 7(t)=1t, 1<r<2.
0, r>2
(i) Using Laplace transform, solve the following differential equation
d’y  dy
—5 —2—+y=0; given that »(0)=0,y(1)=2 4+6
ax? dx

(® () Evaluate £71J_— 1 , where L{ f(1)} = F(S).
(S2+1)(S2+9)

(i) Using Laplace transform, solve the following differential equation

2
Q+3@+2y:e*’, given that y(0)=0= y'(0) 4+6
de? dx




