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1127
MATHEMATICS

(Analysis-I)
Paper : I
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Note :- Attempt five questions in all, selecting at least two

questions from each Section. All questions carry

equal marks.

Section-A

1. (a) Prove that the set :

, 2'2, 2'1, 1, 21, 22, 23,

is countable.

(b) If 0 < Jt < 1, then show that :
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2. (a) If/: [a, b] -» R is a monotonic function, then

it is integrable on [a, &].

(b) If / be continuous function defined on [a, b],

then show that there exists a real number

9 € [0, 1] such that :

3. (a) If / is bounded and integrable in [a, b], then

|/| is also bounded and integrable in [a, b]

and :

ffdx < \\f\dx
Ja Ja ' '

•
(b) Show that :

x
by substituting ~ ~ » where a is constant

1 — x 1 — z

suitably selected.
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4. (a) Prove that

(b) Evaluate :

Section-B

5. Examine the convergence of the following :

dx

x-d)\jb-x '

6. (a) Let §(x) be bounded and monotonic in [«, oo)
•

and tends to 0 as ;c — > oo. Let f ( x ) d x be
Ja

bounded for all t > a. Then prove that

a

is convergent at oo.
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(b) Show that :

f<» log jc sin
•dxV ,

is convergent.°
7. (a) Discuss the convergence of :

log*
—^—^dx

,r s\naxsmbx
«* converges to

1. (a + b]
— log - where a and & are +ve reals.
2 \a-b/

8. By applying rule of differentiation under integral

sign, prove the following :

/•QO P f
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