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MATHEMATICS

Paper-I (Advanced CalcuIus-II)

Time Allowed : Three Hours] [Maximum Marks : 30

Note :— Attempt five questions in all, selecting at least two questions

from each unit. All questions cany equal marks.

UNIT—I

3n-l
1. (a) Prove that the sequence {a }, a = is :

n" n 4n + 5

(i) monotonically increasing

(ii) bounded atiove

3
(iii) converges to — . 3

(b) Prove that the sequence {aj where :

1 1 i
a - , +

V2n 2+2

converges to —;= .
V2
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2. (a) If s. and s. are positive and s it = — (s + s ,) provei i ' D'-I T N n n—I' *

that the sequences s,, s3, s5, ; s2> s4, sfi, are

the one increasing and the other decreasing and show

that their common limit is — (s, + 2s2). 3

v

(b) If x > 0 v n and hm x = /, then show that :
y ' a n—>co n

™ flx.x, x, xn = / . 3
n—»oo v I 2 3 n

3. (a) State and prove Cauchy's general principle of

convergence. 3

(b) Using the concept of subsequences, show that {(-I)"}

is not convergent. 3

4. (a) Using the concept of sequential continuity, show that

the function f defined by :

f x if x is rational
f (x) = <

[Q if x is irrational

is continuous only at x = 0. 3

(b) Let f : (0, oo) -> ]R be a function defined by f(x) = -.
x

Prove that f is uniformly continuous on [a, oo), a > 0.

3
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x UNIT—II

00 i " *•

Z l
— converges for p > 1 and

diverges for 0 < p < 1.

(b) Discuss the convergence or divergence of / j J—s— xn
7"? Vn +1

3

6. (a) Discuss the convergence or divergence of the series

, <x6 a(a +1)6(6 + 1) 2
1 + —-x + —^ "-^-—-xz + oo,x>0. 3

l.y 1.2.y(y + l)

(b) Show that the following series :

1 1 1 1
-4-,

log 2 Iog3 Iog4 Iog5

is conditionally convergent.

7. (a) Examine the convergence or divergence of :

n=l

(b) Discuss the convergence or divergence of the series

2 22 4 22.42 6 22.42.62 8
y^ _j V ~t V -I Y + 3

3.4 3.4.5.6 3.4.5.6,7.8
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8. (a) What rearrangement of the series :
.

I 1_ +— will reduce the sum to
2 3 4 5 -

2 I°g2 ? 3

uu

(b) Prove that the series / j r ogn , r > 0 is convergent if
n=l

r < — and divergent if r ^ — • 3
e e

'
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