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Exam. Code : [0]10]0]4

B.A./B.Sc. (General) 4" Semester
(2053)
MATHEMATICS
Paper : I Advanced Calculus—II

Time Allowed : Three Hours] [Maximum Marks : 30

Note :—Attempt FIVE questions in all, selecting at least TWO

1. (a)
(b)
2. (a)
(b)

questions from each unit. All questions carry equal
marks.

UNIT—I
3n

‘By definition, show that lim —=3.

i sva

Let {a_} be a convergent sequence and {b_} be a sequence

: _ a | .
diverging to co. Show that the sequence {E“-} 1s a null
sequence.

Let {a } be a sequence of positive numbers such that
2, .2 _

a_ +o

8, == VneN 3> (. Show that lima, =«.

—po0
ﬂn n—»

Show that the sequence {S }, where

S=I+l+1+-l—+ + :
g 1 2t 3177 (n=D!

is convergent.
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~(b) State the

(3n)! " .
> where 2, = [(n!f 5 convergent.

chy’s second theorem on limjis.
defined on (0, 1) by

(a) Prove that {a

prove Cau

(a) Let f be a function
if x1san irrational number

0,
fx)=11 irx=L, pgeN,(p,9)=1.
q q

Show that f is continuous at each irrational point and

discontinuous at each rational point.
(b) Show that f(x) = X’ 1s uniformly continuous on (-1, 1].

UNIT—II

-

) o
(a) Discuss the convergence of Zun , wWhere a > 1 and

n=1

: 1
u = a"-l-—loga.
n
lim/| 1 1 1 1 A
(b) Prove that i +E+§+""+;“1°gn | exasts and hies

between 0 and 1.
(a) Discuss the convergence and divergence

= [n+1

2. X"
’ L]

n=] n-+1

(b) Examine the convergence of the series

- »
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D= —23 “a

n=]
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7. (a) Show that the following series is conditionally

convergent i (_ 1 )n—l (___1_} ]

n=1] 31’]—1

(b) Examine the convergence or divergence of the series

2} 224% 9224242

1+ 32 + 32-52 + 32.52-72 +.

o n-1_ 2n-1
8. (a) Show that the series Z(_(;) j)‘ is convergent
n=1 n-1).

VxeR.

(b) What rearrangement of the series | ==+ - ——+ 7.

will reduce its sum to 0 ?
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