" MATHEMATICS : PAPER—I

(Analysis-I)

Time Allowed : Three Hours - Maximum Marks 65

~ Note : ‘Attempt five questlons in all selectmU at least one questlon from each
~Section. All questlons cany equal marks. &

I. (@) |
(b)

2 @

(b)

SECTION -A v |
Prove that the set { ....273,272,2° 1,2, 22, 23,'.?--'-.}{5 countable. .

If 0 <a <b, show that :

Ibﬁnx

2
a x a

dx|<

[ffis continous on [a, b];then fe R(x)on[a,b].

Give an examp]e of a bounded functlon f deﬁned on a closed

‘ A'mterval such that| /] is R- mteglable but fis not. -

3. (@)

(b)

If fis R-mtegrable on [a, b] _and k_ls any real number, theq k. is

also Reiiegrable and [ (k)(x)de = k[L f()dx

Show that_ :
lxm-l (1 _x)n-] |
0 (a+bx)m+n dx= (a+b)f:1 n p(m,n)
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4. (a)

(b)

5. (a)

®)

6. (a)

(b)

7. (@)

(b)

1 Jr
Prove that : r(m)l_[m + 5] = 2

Show that ,fo s de—3\/—
%

SECTION-B

oo Xxtan B _
DlSCUSS the convergence of." P 4)1/3

(I+x

| b dx
Discuss the convergence of .‘-a (x—a) [h—x_

If ¢(x) is bounded and monotonic in{a; %] and _f:of(x)dr is

_convergent at o, then prove that _f:o S(x)¢(x)dx is convergent

at oo

'  coosin?@y, N | :
Show that _[0 " dx 1s convergent. Also using

2 N
sin” x T
¢F=_' \

2,

oo §iN X
dx=—
Io p 2 , show that j

oxl2 . o e AT R .
Show that J.o “sinx. log sin x dx is convergent and its value is

2
log .

oo SIN ax sin bx : ] a+b):
where

Show that f dx converges to — log
X p) a->b

a + b are positive reals.
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8. By applving rule of differentiation under intcaral sign, prove the

tollmvmg :

w2 a+hsin® \ 4R
(a) j log . cosecOd0=pgsm> —.
* = a—hsin® a

: y
(b) J'Fl'/.. log(1+ ysin® x) d\':ff[\/ﬂ—)—’—l].
L sin” x
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