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The figures in the margin indicate full marks for the questions

( SECTION : A—OBJECTIVE )
( Marks : 10)

Tick (v) the correct answer in the brackets provided : 1x10=10

1. Regarding the condition of intergrability for a function f corresponding to
the partition P of an interval [a, b], the incorrect statement is

@ lim SP.f)=[ fdc ()
wP)—0 a

(b) supL(P,f)=inf U(P, f) (O

(¢ lim {U(P,f)-L(P,f)} =0 ()
W(P)—>ee

(d lim {UP,f)-L(P,f)=0 ()
u(P)—0

2. For any two partitions P;, P, of a bounded function f
(@ L(Py, f)<U(Py, f) )
(b) L(Py, f)<U(Py, f)
(c) L(Py, f)<U(Py, f)

(

(

( (

(d) U(Py, f)<L(Py, f) (

)
)
)

1
1
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3. If fand g be two positive functions such that f(x) < g(x), V x € [a, b], then

4.

5. The value of J.
0

/89

b b

(a) f g dx converges if 'f f dx converges ( )
a a
b .~ (b

(b) J. f dx converges if J. g dx converges ( )
a a

(c) Ib f dx diverges if J-b g dx diverges ( )
a a

(@ | : f dxand | : g dx behave alike ()

nf(x) .

1
If a function fis continuous on [0, 1], then the value of lim J is

n—ee 1+ n2x2
b I
(a) Ef 0) ( ) (b) Ef 1) ( )
b I
(c) Ef (r) ( ) (d) Ef () ( )

n log (1 + a cos x)

dx if |a|<1 is
cos X

(@) 2nsinla ( )
(b) nsin"la ( )
(c) —2n sin"la ( )

(d) None of the above ( )

oo

The value of the improper integral I e_x2dx is equal to
0
T 2
(@ 5 () b — ()
Jn 2
€ () (d) N ()
2
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7.

10.
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The value of the integral ijdx + xydy taken along the line segment from

(c)
(@ -— ()

2

. The value of the double integral ” x2 y3 dxdy over the circle X2+ y2 =a” is

(@) O ()
(b) -5 ()

(c)

(d)

NERNE

. By M, -test, the sequence {f,} converges uniformly to f on [a, b]if and

only if

M, —-0asn—0 ( )

M, 5oasn—>0 ( )

My =inf{|fy(0-f(0|: x€la, b} ()

M, —-0asn—ow ( )

2
The sequence of function f,(x) = nxe ™ is pointwise, but not uniformly

convergent on

(@) [0, k], where k<1 ( )
(b) [0, =] ()
(c) [0, =) ()
(d) (0, =) ()
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( SECTION : B—SHORT ANSWER )

( Marks : 15)

Answer the following questions : 3x5=15

UNIT—I

1. For the function defined by

1 , when xis rational number

fon-|

-1, when xis irrational number

prove that | f |is R-integrable on any interval [a, b|while fis not integrable.

OR
1
For the integral J. x dx, find the upper Riemann integral corresponding to the
0
division of [0, 1] into 6 equal intervals.

UNIT—II
7 tan ! (ax) - tan ! (bx)
2. Using Frullani integral, evaluate f dx.
o x
OR
Prove that f COSX x is convergent at co.
5 X
UNIT—III
2 1
3. If f(x,y)-= Qy—z and g (y) = If(x, y)dx, then evaluate the value of
x“+y 0
1
[ £ylx, 0)dx
0
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OR

TE

Evaluate J- — if a is positive and |b| < a and deduce that
o at bcos x
s
J~ _ na
o (a+ bcosx) (@2 -p2)32
UNIT—IV
Find the value of line integral J. ydx 621y around the circle C : x? + y2 =

C X%+ y
OR
Evaluate the double integral J.QIXQ yzxdydx.
0Jx

UNIT—V

. Define pointwise and wuniform convergence of a sequence of

functions {f,(x)}. Give an example to show the distinction between
uniform and pointwise convergent.

OR
Prove that the sequence f,(x)=x" is pointwise convergent on [0, 1] and

evaluate the pointwise limit.

( SECTION : C—DESCRIPTIVE )
( Marks : 50 )

Answer one question from each Unit

UNIT—I
1

. (@) Show that f(x) =|x|is integrable on[-1, 1]and hence evaluate .f_l f(o)dx. S

(b) Prove that a necessary and sufficient condition for the integrability of a

bounded function fis that to every € > 0, there exists a corresponding

d >0 such that
U(P7 f)_L(P7 f)<8

for every partition P of [a, b] with norm u (P) <d. )
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2. (@) Show that when -1< x <1, then

. x t™

m-—»eo

(b) If a function fis bounded and integrable on [a, b], then prove that the
integral function of fdefined by F (t) = J:l f(x)dx, te|a, b]is continuous

on [a, b]. Furthermore, if fis continuous at a point c € [a, b]|, then Fis
derivable at ¢ and F’(c) = f(c) 6

UNIT—II

3. (@) Show that JT S:;x dx converges absolutely for p >1 but conditionally
only for O0< p <1. S
(b) Examine the convergence of the following functions : 2Y+2%=5
0E
o 92
(i) |, x24x_1 dx

b
4. (a) Prove that the improper integral J.a f(x)dx is convergent at a if and

only if to every € >0 there exists a corresponding & >0 such that

A
ari2 x)dx|<e for O<Aq, Ag <0 S
a+i 1> 2
1
(b) Prove that the integral J:o x™ le™®dx is convergent if and only if n > 0. 5
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UNIT—III

5. (@) Prove that uniformly convergent improper integral of a continuous
function is itself continuous. 4

(b) 1If a > b, then show that

T

2 2
.[log(1+cosoccosx)dx:l(ﬂ__azj 6
0

COsS X

6. (o) Examine the uniform convergence of the convergent improper integral

1
COosS yx .
J. Y dx in (_007 °°) 4

—1v1 — x?

(b) Establish the right to integrate under integral sign for fe_xy cos mx dx

and deduce that ’
TMcosmxdx=llog(%J, a,b>0 6
5 x 2 a“+m
UNIT—IV
7. (a) Evaluate ” xy (x + y)dxdy over the area between y = x> and Yy =X 4

A

111
(b) Prove that J. Ly)s dy;dx = l, but the value changes its sign as the
olo (x+y 2

order of integration interchange. 6

8. (@) Change the order of integration in the integral

l—x2
J-l e J- eYdy
0 0 (L+eY)1-x%-y>2
and hence evaluate it. 6
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(b) Show that .[[(x—y)sdx+(x—y)3dy]:3na4, where C is the circle

C
X2+ y2 = a? in the counterclockwise sense. 4
UNIT—V
9. (a) Show by M, -test that the sequence of function f,(x) = ILZ, VxeR
converges uniformly on any close interval L e 4

(b) State and prove Cauchy’s criterion of uniform convergence of a
sequence {f,(x)} of real valued functions on a set E. 1+5=6

10. (@) Examine the term by term integration of the series whose sum to first
n terms is n?x(1-x", 0<x <L 5

(b) If the sequence {f,(x)} of continuous functions is uniformly convergent
to a function f on [a, b], then prove that f is also continuous. S

* ok ok
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