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(i) Questions. :8  Sub. Code: |1 (7]131]14]|1
Exam. Code : 01010

B.A./B.Sc. (General) 4" Semester
(2055)

MATHEMATICS
Paper—I : Advanced Calculus—II

Time Allowed : Three Hours] [Maximum Marks : 30

Note :— Attempt FIVE questions in all, selecting at least
TWO questions from each Unit.

UNIT—I
N | 2n—1
1. (a) By definition, show that the sequence converges
to 2. 3
(b) State and prove Squeeze principle. 3

: 1 1 1
lim + +iivat — | =
2. (a) Prove that n_m[ D" (n+2)" 20" } 0

s

(b) Show that the sequence < a > where

]

ﬂn=1+§+3_2+ ----- +"3T is convergent. 3

3. (a) State and prove Cauchy's General principle of
convergence. | 3
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(b) Show that the scquence < a, 2, where

1 1
+
5 2n—1

is not convergent. 3

4. (a) Show that the function f defined by

1 if x isrational

f(x) = { —1 if xisirrational

is disontinuous everywhere.

3

. m
(b) Show that f(x) = sin x is uniformly continuous on [0, E]

5. (@ Show that Z

3

UNIT-1I

=1. 3

n(n +1)

(b) Using integral test, discuss the convergence or divergence of

6. (a)

(b)

(']

= 1
the series zn—ps p>0
n=l

Test for convergence or divergence of the series
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Illustrate by a suitable example that Cauchy's root test 18
better than D'Alembert's ratio test. 3
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7. (a) Examine the convergence or divergence of the series -

a+l (a+1)(2a+1)
+ + = LT
B+l (B+1)(2B+1) 3

(b) Show that the following series is convergent :

1 1 1 1

— + - S
log2 log3 logd4 log5 3

: x' x* x’
8. (a) Prove thatseries x -2 = any * 1s convergent for
-1 <x<1. 3

(b) Prove that if Zﬂn convergence absolutely, then

n=|

({n+1
Z » a, also converges absolutely. 3

n=|
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