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Full Marks : 75

ﬂme 3 hours

( PART : B—DESCRIPTIVE )
( Marks : 50 )

The figures in the margin indicate full marks
for the questions

Answer one question from each Unit

UNIT—] .

1. (@) State Darboux’s theorem and apply it to
show that if f is bounded and integrable
on [a, b}, then to every € >0, 3 >0 such
that for every partition |

A=Xg <Xy <...<X;_} <X; <...<Xp, =Db

of norm <8 and for every choice of
t; € lx;i-1 X

if(ti}(xi -X;.1)- _[:’f(x)dx
i=0

<¢
1+4=5
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(2)

(b) If f; and f, are two bounded and
integrable functions on [a, b}, prove that
f = fi + f, is also integrable on [, b] and

[Prax=[0fiax+[fpdx 5

2. (a) If a bounded function f is integrable on
[a, b], prove that f is also integrable on

[, c] and [¢, b], where c€ (g b]. 5
(b) Show that the function f defined by
f0 =-2_1n— when
1 1
onil <x$5}?’ n=0123..)
5 g 1 2
0) =0 is integrable and dx =—.
f0) gr Jof dx =3 .
UNIT—II
3. (a) Prove that the improper integral
J-b dx
* (x-a"
converges if and only if n<1. 5
(b) Examine the convergence of the following
functions : 2Ya+2%2=3
U dx
. 1-x2

(i 3 -x
) [[xPe ™™ ax
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4. (a)

(b)

S. (a)

(b)

6. (a)

G15—250/345a

(3)

Show that J'; x™ 11— )" Vdx exists if

and only if m, n are both positive. 6
If ¢ is continuous in [0, ) and
lim ¢x) = ¢, lim ¢x) = ¢,
x—0 X—oo
then show that
ax) — ¢(bx b
e L 16
X a 4
UNIT—III
If |al]<1, show that
J-n log (1 + a cos x) EREE i
0 cos X 5
Let 6@ =[ fixdx, i flxy is
continuous and f, also exists in
[a, b; ¢ dJ, then ¢ is derivable and
b
o'W =[ [yl Ydx ¥ yelc d] 5
. y2 1
If fix Y =——5 and g = [ flx vax,
x“+y
show that the right-hand and left-hand
derivatives, g’(0*) and g’0")of gat y=0
differ from each other. S)
www.gzrsc.edu.in
{ Turn Over )




(4)

(b) Examine the uniform convergence of the
convergent improper integral

[, =¥ in e

\’I—Jt:2 S

UNIT—IV
7. (a) Show that
Ic [(x -y)adx+(x —y]3dy] =3na’

taken along the circle x> +y2 =a? in the
counter clockwise direction. S

(b) Evaluate ” x2y? dxdy over the region

x? +y2 <12 5

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

de E/l-x’ e’ dy

(1+ey)1/1—x2 ~y?

and hence evaluate it. 5

(b) State Green’s theorem for double and
line integrals. Verify Green’s theorem for

[ (Bx? - 8y%)dx + 4y - 6xy) dy}

where C is the boundary of the region
deﬁnedbyyz.,[f and y=x2, 5
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(S)

UNIT—V

9. (a) State and prove Cauchy’s criterion of
uniform convergence of a sequence {f,}
of real-valued functions on a set E. 6

(b) Show that the sequence of function

fal)=—3

e

is point-wise, but not uniformly
convergent on [0, . 4

10. Give an example of a sequence of real-valued
integrable function which is not uniformly

convergent but can be integrated term by
term. Justify your answer. 10

* % W
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( 6th Semester )

MATHEMATICS
Paper : Math-362
( Advanced Calculus )
( PART : A—OBJECTIVE )
( Marks : 25)
Answer all questions
SECTION—A
( Marks : 10)

Each question carries 1 mark

Put a Tick M mark against the correct alternative in the box
provided :

1. The upper Darbaux sums of a function f corresponding to
the partition P of interval [a, b]is given by the relation

(@ L(P, f)= imiﬁxi O
i=2

(b) L(P, f)=§MiAx,- O
=2

(c) U(P,f)=§n:miAxi 0
i=2
(d). U(P,f)=iM,-Ax,- O
1=2
/345
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(2)

2. Let P* be a refinement of a partition P, then for a bounded
function f

(@) L(P*, f)<SL(P, f)

O
(b) L(P*, f)>L(P, f). O
(c) UP* f)zL(P, f) L]

O

(d) None of the above

3. If f and g be two positive functions such that
f(x)<g(x) V €la, b)], then

b : o (b

(a) Ia g dx converges if _[a f dx converges U
b . (b

(b) ja f dx converges if Ia g dx converges O
b . .~ (b :

(c) fa f dx diverges if Ia g dx diverges O

(d) Both (b) and (c) are true O

4. The improper integral I: ;ﬂn » a >0 converges if and only
if
(@ n<l U (b) n<l1 O
(c) n>1 O (d) n2=1 O
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(3)

5. The value of the integral I:e"xzdx is

VT I

(a) Y O (b) 1/5 0
T T

@ 5 U a =5 - B

-

6. Uniformly convergent improper integral of a continuous
function is

{a) not continuous ]

(b) itself continuous O
(c) may be continuous ]
(d) None of the above O

7. The value of the integral I szd.x + xy dy taken along the

line segment from (1, 0) to (O, 1) 1s
(a) O ] (b) 1 O

L L

(c) - O

0 (d)
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(4)

g 1¢1 x-Y de.dy is
8. The value of the double integral _[% I% Xty Yy

1
(a) O 0O b) -5 O

O

N |

(c) 0 - d)

Nia

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

-(a) M, 50asn—->0 O
(b) M, >wasn—0 O
© My =inf{|fa(d-f(Q)]:xela b} * O
d M, —>0asn-—e O
10. With regard to uniform and point-wise convergence of

sequences in [a, b] which of the following is true?

(a) Point-wise convergence = Uniform
convergerice O

(b) Uniform convergence = Point-wise
convergence O

(c) Uniform limit = Point-wise limit a
(d) None of the above O
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(5)

SECTION—B
(Marks: 15)

Each question carries 3 marks

1. Show that

fon-|

0, when x is rational
1, when x is irrational

is not integrable on any interval.
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3. Examine the convergenee of

- wtan | f
i
In’ 8.1/3

(s v )
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(7))

3. Evaluate [ - if o ' | By
L-’ll'bm_s positive arv! bl < g and
detiune that
j' o ra
o -

ta + bcoa ﬂ" a’ b.?}"-*}
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(8)

tm] ’-‘?"f’mﬁt&tmh(’ l”"*‘
C ey
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(9)

lmtdoywmrmmt.bemt
the un:itorm COnYergence
func tons?

wise convergence and
of a sequerce of real valued

G15--250/ 368 www.gzrsc.edu.in VI/MAT (x)





