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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. (@) Prove that the set :
(- N, Y }
is countable.
(b) If 0 < x < 1, then show that :

o s log(l—x)_1 > X
1-x

NA—81 (1) Turn Over



2. (@ Iff:[a b] > R is a monotonic function, then
it is integrable on [a, b].
(b) If f be continuous function defined on [a, b],

then show that there exists a real number
O € [0, 1] such that :

[ fydx = (b~ a)fla+6(5 - a))

3. (a) If fis bounded and integrable in [a, b], then
| f| is also bounded and integrable in [a, b]

and :

< j:|f|dx

[ 1ax

(b) Show that :

1
jox‘” 31 -3 +2x) Vdx

1 2 1
() B(gg]
az

%
by substituting -y o A where a is constant

suitably selected.
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4. (a) Prove that :

1)= Jn

F(m)F(m+5 Sami (2m)
(b) Evaluate :
| £2 "
j: (sin x)2"3(cos x) " 2dx

Section-B

5. Examine the convergence of the following :

6. (a) Let ¢(x) be bounded and monotonic in [a, )

and tends to 0 as x — oo. Let J: f(x)dx be

bounded for all + > a. Then prove that

[[ Feeax

i1s convergent at oo.
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(b) Show that :
J«Jlogxsinx dx
e X
is convergent.

7. (a) Discuss the convergence of :

1
jolog); dx
1—x
: sin ax sin bx
(b) Show that EO dx converges to
X
1 a+b
—log( ) where a and b are +ve reals.
- a—-b

8. By applying rule of differentiation under integral
sign, prove the following :

_xy .

e sinx ",

(a) J;O—————dx:cot 1y,y>0
x 5

. 2 oy

/2
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sin® x
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