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B. Sc. EXAMlNATIDN, 2021
(Fourth Semester)
MATHEMATICS

12BSM241
Sequences and Series

Time - 2 ) [
imic - 2 Hours Maximum Marks - 40

Note : Attempt Fowr questions in all. All questions
carry equal marks.
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Section A
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1. 4a) Between two distinct real numbers, there
are infinitely many rational numbers.
Prove. 5
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(b)  Prove that the union of an arbitrary family
sel. 5
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2.” (a) Every infinite bounded subset of real

numbers has a limit point. Prove. 3
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(b) Show that intersection of any family of

compact sets is compact. 5
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Section B
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3 (a) If a scquence (a,) converges to a and
b, = A ¥ ¥ then  the

' n

cauence (b)) als :
sequence (b, ) also converges to . 5
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BIG1 ? | (b) Discuss the convergence of the series
(b) Prove that the scquence (a, ) defined i[log(nﬂ)—logn]. 5
by : n=2
“n=1+i]j*'-:l-_——]~_,,_,_f_i_ Z[lug(n+1)‘logn] G = fEm
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is convergent and 2 < lim €, %3, 5
B Section C
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5. €a) State and prove D"Alembert’s Ratio Test. 5
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e (b) Test the convergence of the series :
p. 2,2
‘= - . - 2-— 2 ‘4‘.
4. (a) The geometrical series e + ar+ ars..... - D T PP
_ 3.4 3456
(1 Converges i jr|<li I,
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6. (a). Test the convergence of the scries
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(b) Using integral test, test the behaviour of
the series :
L l
ZT p>0 s
n=1"
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Section D
grg T
: x* x3’+
7. (a) Show that the senes I+E+-—3—! .....
converges absolutely for all values of x.
5
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by If zan is convergent and the sequence

n=1l

(b,) 15 monotonic and bounded, then

> ayb, is convergent. 5
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Prove that the infinite product I'[I 41
n=

sinx :
converges to ——. where x 1s an
X
&
arbitrary fixed non-zero number. 5
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Every absolutely convergent infinite
product is convergent. Prove 1t 5
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9. Attempt any sive of the followmng © - 2x8=1)
(a) Define interior point of a set.
(b)y Test the convergence of the series
2[ log(n + l)~lugr:]
n=2
(¢) Prove that the following infinite product
1s divergent :
- I
(]+-
n -
n=l|
(d) Give an example of a set which is
bounded above but not bounded below.
(e) Show that the series :
. 7.7 .
1“4+27 45" +...... N
diverges 10 oo,
(fy Define absolutely and conditional
convergence of an infinite series.
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