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TDP (Honours) 5th Semester Exam., 2021
( Held in 2022 )

MATHEMATICS

( Honours )
FIFTH PAPER

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer eight questions, taking two from each Unit

UNIT—I

1. (a) Discuss the convergence of the
sequence {x, } defined by

n
X =(1+l)
n
for ne N. 4

(b) State nested intervals theorem. Justify
with an example that the condition of
closedness of the intervals in the
statement cannot be relaxed. 1+2=3

22M/126 ( Turn Over )
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~ 2 @

(2) | 209\,

(3)

i the set of imi points of the set (b) Let f:la Bj=R be continuous except
lineN for finitely many points in (& bl. Sh;’“’ .
n 3 that f is Riemann integrable on (o Bl

(¢ Show that the sum of two Riemann

i ijons is Riemann
Show that a sequence of real numbers integrable ~ function

2
is convergent iff it is Cauchy, 5 integrable. )
tion on [a, b) an
i 5. (a) Letfbea bounded func i
(b) Examine the sequence {X, }, defined by P be a partition of (&b} If P/ is a
Xy = \[2—, Xp+1 = 'Jan ,ne N cefindnent of P, then dhow that )
/ ' f)<U(P f)
for converges. If yes, then find its limit. 5 L(P,f)sL(P,f)= U(p’, f) an
| (b) State Bonnet’s form of secoru:ll r;ul?u&
| value theorem of integral t; tc
3. (a) Show that every convergent sequence is Applying this theorem, show tha
bounded. Is the converse true? Justify e s 2
your answer. 3 Ll: a2 -

(b) Find a countable and an uncountable

2+3=5
where 0 <a<b<e
covering of the set R of real numbers.

eorem for
2 () State first mean value th 1
(c) Show that Q, the set of irrational integrals. .
numbers is Archimedean ordered field 6. (a) A function f:01- R is defined by
but not ordered complete. 5 ’ 1
f (x) =2
a
UnNiT—II 1 B ... and
4 () 5 Where __17<x5—___r_1,r—1.2,3,
a iscuss the Riemann integrability of the a If
§ H ble on [0) 1]?
function f:[0, 1] » R given by a>2.1s f Riemann integra
1 P so, then evaluate
f(x):{q’ Whenx=q’.p’qe N,(P,Q)=1 Ilf(x)dx 5
0, whenx isirrational or zero 4 0
( Turn Over )
22M/126 ( Continued ) 22M/126



(b)

(c
7. (a)
(b)
(c)
8. (a)
22M/126

(4)

Prove with the help of an example that

the equation
¥ Fgdx= =10

i 2
is not always valid.
Show that second mean value theorem
does not hold good ir; [F11) for the
functions f(x) = gl)=x" Al.so test the
validity of the first (generahzed) mean
value theorem. 3

UNiT—III
Show that the integral
j;lzsin xlog(sin x)dx
is convergent and hence evaluate it. 5
Find the total length of the astroid
x2/3 +y2/3 —a2/3. i
; 9

Find the value of I’ i :
Find the length of the cardioid
r=a(l -cos6) lying outside the circle
r = acosb. 5

( Continued )

,
1// (5)

(b) Discuss the convergence of

jl s'm—‘i

0 Jx

9. (a) Discuss the convergence of

X 01
(b) Prove that

tr1'L—1
B =| —= .
(m,n) I;(1+t)m+n’ mn>0

(c) Show that the volume of the catenoid
formed by the revolution about the
x-axis, of the area bounded by the
catenary

y =—g(e"/“ +e %1%

the y-axis, the x-axis and an ordinate is

1
~nalsy +ax
5 alsy +ax)
s being the length of the arc between
(0, and (x Y 3
22M/126 ( Turn Over )
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(6) o (7)

(b) Give an example, with justification, O.f a

. sequence of real-val*fled functxon§ wh\;:(l;lt
hanging the order of integration, converges pointwise but is

il Aowes g uniformly convergent.

UNIT—IV

10.

prove that
Paclr_ Yy @21
0 x (x+y)2’1+y2 2 E * * *

(b) Obtain the Fourier series expansion of

f(x) = xsin x on [-7, t] and hence deduce
1 1 1 ‘

n 1
—E - ...
4 2 1.3 3.5 5.7 5

11. (a) Examine whether the sequence of

functions sk defined by
Sn () =nx(l - )" is uniformly
convergent in [0,1) or not. 5

(b) Let Xa,x" be a power series with sum
function f and radius of convergence
R(>0). Then show that f is continuous,
derivable and find its derivative in

(R R). 5

12. (@) Evaluate :

f J- dxdydz

£ X% +y? +(z-22

where E:x? +y?+22 =),

22M/126 ( Continued ) 22M—370/126
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TDP (Honours) 5th Semester Exam., 2020
(Held in 2021)

MATHEMATICS

( Honours )

FIFTH PAPER

Full Marks : 80

Time : 3 hours
The figures in the margin indicate full marks
for the questions

Answer two questions from each Unit
UNIT—I

1. (a) State least upper bound axiom of R. Is
the set Q of all rational numbers enjoy

LUB property? Justify your answer.
| 1%+3%=5

State and prove Heine-Borel theorem
1+4=5

(b)

the convergence of the

2. (a) Discuss
sequence {nx"}. 5
(b) State Cauchy’s first limit theorem for
sequence. Is the converse of this theorem
2+3=5

always true? Justify your answer.
13-21/146 ( Turn Over )



3. (a)

()

4. (a)

()

)

13-21/146

(2)

Define limit superior and limit inferior of
a sequence using inequalities. Find the
limit superior and limit inferior of the
sequence {x,}, if they exist, where

1,ifn=1
2,ifn=2,4,6,8,

least prime factor of n,if n=3,5, 7,9, -

1%+1%2+2=5

State and prove Bolzano-Weierstrass
theorem for sequences.

UNIT—II

Let f : [a, b] » R be bounded. Show that
fis Riemann integrable if and only if for
each €>0, there corresponds a §>0
such that for every partition P of [a, b
with ||P|| <3,

U(P’ f)—L(Prf)<E

Give an example of a function, with
justification, which is bounded but not
Riemann integrable.

We know that “if a function fis bounded
and integrable on [a, b], then |f |is also
bounded and integrable on [a, b].” Is the
converse always true? Justify.

2%

2%

( Continued )

TrVRT Y M e

(b)

(3)

If f and g are two functions, both
bounded and integrable on [a, b], then
prove that their product fg is also
bounded and integrable on [a, b). 5

Define primitive of 'a function. Is
function admitting of a primitive always
continuous? Justify. 1%+3%=5

6. (a) Prove that the integral of an integrable
function is continuous. 3
(b) State Weierstrass'’s form of second mean
value theorem of integral calculus. 2
c) I f, g:[a, b]— R be bounded functions
and Pbe any partition of [a, b}, then with
usual notations, prove that—
@ L(P, f+g)2L(P, f)+L(P, g);
(@ U(P, f +g)<U(P, f)+U(P, g).
2%2+2%=5
UNIT—III
7. (a) Show that
J: sinx
X
converges but not absolutely. 5
(b) Define gamma function and discuss its
convergence, 5
13-21/146 ( Turn Over )




(4) (5)

8. (a) With usual notations, show that (b) Obtain the Fourier series expansion of
: s ion o
1y V7 .
T(n)]'ln+§)=52n_1l(2n], n>0 5 fl®)=sinx| on [-x, 7] 5
(b) Show that the arc of the upper-half @) Find th . .
of the cardioid r = a(l —cos®) is bisected 1. @ i deén::u:e‘ series for the function
at e=25. Hence find the perimeter of y
3 f(x):x for 0<x<1
the curve. 5 1-x for 1<x<2
9. (@ Fi Hene dedisce L ot .=
. ind the volume and surface area of uce — 4p =+ = 5
solid generated by revolving about Eual | R
y-axis that part of the astroid (b) uate _
x =acos> 8, y=asin39 IIIx“yﬂz"(l—x-y—z)"drdy
E
that lies in the first quadrant. 5 Whenu>—1,ﬂ>;1,y>—1,).>—landE

is the tetrahedron bounded by the

(b) If f(x) be continuous on la, b and
' coordinate planes and the plane

Iim+(x—a)" fl9
x—a x+y+z=1 5
be non-zero finite number, then prove .
that J: f(xdx converges absolutely, 12. (@) By changing the order of integration,
show that
when O<p <l 5 derlx ydy ___n—l .
UNIT—IV s ey’
" it ries
10. (a) If {f,} be a sequence of real-valued (b) Find the condition so that the s¢
integrable functions, which converges = L E
uniformly to the function fin [a, b), then n}_:l nP +x%n?
prove that fis integrable in [a, b] and -
converges uniformly for all real x >
[ foade=tim [} f (9 5
n—e ‘@
* * Kk
13-21/146 ( Continued ) 15.21—500/146 §-5/MTMH/05/2C
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TDP (Honours) 5th Semester Exam., 2019

The figures in the margin indicate full marks

Answer two questions from each Unit

1. (q)

(b)

(c)

20M/71

S-5/MTMH/05/19

MATHEMATICS

( Honours )
FIFTH PAPER

Full Marks : 80
|

Time : 3 hours

for the questions

UNIT—I

Show that for any two real numbers X

and y with x <y 3an irrational number
3

z s.t. x<z<Yy.

Let (x,) be a real sequence s.t. X, = 0
as n — «. Show that the sequence (sn)

defined by

il
XA Xt ygas n e
n 4

Sn

Prove that every compact subset of R
(the set of real numbers) is closed.

( Turn Quer )
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2. (a)

(b)

(c)

3. (a)

(b)

oOM/71

(2) EM - 2019

i et
State Heine-Borel theorem in R (the s

of real numbers). Let

F={(%, %):n:Z, 3, 4,...}

be an open Cover of (0, 1). Show that no
finite sub-collection of F can cover (0, 1).

ct? Justify your answer.
Is [0, 1] compa O

State nested intervals theorem. Justify
with an example that the condition of
closedness of the intervals in the

statement cannot be relaxed. 3

Give an example of a sequence which

has infinite number of sub-sequential

limits. 2

Prove that the sequence {x,}, defined

by

X =2, Xp 41 =42%n, nelN

converges and find the limit. 5

Show that a real sequence is convergent

iff it is Cauchy. 5
( Continued )

4. (a)

(b)

(b)

20M/71

(3)

UNIT—II

Let f be a bounded function on [g, b] and
P be a partition of [g b. If P’ is a
refinement of P, then show that

L(Pf)sL(P,f)<U(P,f)<U(P,f)

Let f :[a, b] - R be Riemann integrable

on |[a bj. Show that % is Riemann

integrable on [aq b, if 3IkeR* s.t

f(x)2k VYxe [aq b}

Let f:[0, 1] - R be defined by

x ,if xe Qn|[0, 1]
X) =
s {xz, if xe R-Q) N[0, 1
Discuss the Riemann integrability of f
on [0, 1].

If f:la >R, g:la bj—>R be both
integrable on (g b] and g keeps same
sign over [a, b], then show that there
exists a number u lies between the
bounds of fin [a, b] such that

b b
[ £ gbgde=p gl

{ Turn Owver |
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i continuous °m [ kf], then
o 2o et . L 8. (a) Find the whole length of the loop of the
show that there o
t
such tha ) zsxlx—aﬂ -
Yy R _

b
b _ x) dx
jf(XJ g(x)dx'f@;!g( ) 3%+1%=5
(b) Discuss the convergence of

. !

atinuous except gitt=

; Let f: [a, b’ - R be coO ; L X
6. (a) f umber of points on la, b. Io Jx o 3

ite n
only at fint Riemann integrable on

Prove that f is .
[a B]. () By using definition of B-function, show
: that the B-function is symmetric i
. tion on [a b], then ymmetric in two
(b) Iffisa bounded func [ variables, i.e., B{m, n) =B(n, m). 9

ponding to every £>0,

that corres
e §>0, such that

there exists @

U(P, f"j’- £(x) dx+e, for every partition 9. (a) Find out the volume of the solid
% bounded by infinite spindle-shape
P of [q, b] with ||P||<8. 5 surface generated by revolving the curve
y= o2 about its asymptote.
UNIT—III ‘ 5}
(b) Evaluate

7. (a) Discuss the convergence of
) toark-lg 1) B+k-1

E x™ cosec” xdx 5 Io i . dx

| and find its value, when o =f = l

(b) Find the total length of the astroid .

X% +y% =a%

20M/71
( Continued ) 20M/71 ( Turn O

10



UNIT—IV

10. (a) If a sequence |{ fa) of real- valued
functions converges uniformly in X cR
to a function fand X, is a limit point of

X such that
lim fo()=ay, n=123""
X—=Xp
then prove that—
(i) {a,} converges;

(i) lim f(x) exists and equal to
X=Xy
lim a, . 2+3=5

n—es

(b) Obtain the Fourier series expansion of
f(X)=XsinX on [-mn,n] and hence
deduce

I

+ -t

]
BN | =
—
w

11. (a) Show that the sequence of functions
(fn), defined by

fn(X)'—'Q—g,OSJCS1

is not uniformly convergent on [0, 1].

5
(b) Assuming the validity of differentiation
under the integral sign, show that
log (1 +sino
j:; g cos x) dx = moc
cosx 5

20M7T1 ( Continued )

11

1 1
., S 5
3.5 57

(7))

12. (@) Show that a power series Zanx" can
be integrated term-by-term within the
interval of convergence and also show

that the original series and the series
obtained after term-by-term integration
have same radius of convergence.

(b) By changing the order of integration,
prove that

I:) Il 2J§ -1

(x+y) ﬂy 2

* K Xk

20M—470/71 S-5/MTMH
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TDP (Honours) 5th Semester Exam., 2018

0

MATHEMATICS

( Honours )
FIFTH PAPER

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks

for the questions

Answer two questions from each Unit

UNIT—I
1. (a) Show that 7, is neither bounded above
nor below. %
(b) Discuss the convergence of the
sequence (x,) given by
_qnntl
xnz.—l—-—_}_-{--.- +,(__1_)_.——- 3
1L (2 Ln
(c If -1<r <1, then prove that the
.

sequence {r"} is convergent.

M9/69 ( Turn Over )
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2. (a

(2)

) Test the behaviour of the se

quence

()] :

~ 13
gm- AT (3

—_—

5. (a) Discuss the Riemann integrability of the
function f : [0, 1] » R given by

1 when x=£, p, eN,(p,a=1
flg=1a “'q p.4 (p, @ . .
0, when xis irrational or zero \

e and prove first mean value

(b) Prove that every bounded sequence [ (b) Stat ) "
of real numbers has a convergent ‘ theorem of integral calculus. \
subsequence. 5 \

6. (a) State Bonnet's form of second mean \
I value theorem of integral calculus. \
3. (a) Prove that arbitrary intersection of ' Applying this theorem, show that
closed sets is closed. Is the result true ]-b sinx 4. <2
for arbitrary union? Justify your answer. a  x Ta
2=5
3 where 0 <a<b <. 5
(b) State and prove Cauchy criterion for (b) If a function f :la b — R be integrable
convergence of real sequences. 1+4=5 on [a, b), then prove that the function F
defined by p(x)=j: f(yat, xela bl is
UnIT—II differentiable at any point cela, b) at
which f is continuous and F'l0) = flo- 5
4. (a) Letf:la b= R be bounded. Show that
Pr?”’bf is Riemann integrable if and only if for Unit—lil
eache>0,3a partition P of [a, b] such
that U(P, f)-L(P, f) <& 7. (a) Discuss the convergence of
* fxmte- A 5
(b) Let f:[a B> R be integrable on [a, bl. 0
. 5 . . y
Then show that |f|is also mtegr.able on () Show that I JogTxdx is convergent and
la, b]. Is the converse true? Justify your - 35 0
answer. 4+1=5 M2 hence evaluate it. 5
. Turn Over
M9/69 ( Continued ) M9/69 ( )
- | ey
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(b)

(b)

10. (a)
(b)
M9/69

(4)

When n is a positive integer, show that

F(n+%)=%ﬁ

Find the volume and surface area of the
arch of

solid generated by revolving oné¢ .
the cycloid x =a(®- sin6), y = a(l —cos )
about its base.

Find the perimeter of the loop of the

curve
9ay? = (x-2a)(x-5d7, a>0

Discuss the convergence of the integral

1
rx 2¢ % dx
0

UNIT—IV

Examine whether the sequence {fnh
defined by f,, () = nx(l-x)" is uniformly

convergent in [0, 1] or not.

Obtain the Fourier series expansion of
the function f(X)=XsinX on [-m, m]
and hence deduce

1 1
L S T S
3.5 57

1
F e
1.3

H|a
[ SRR

( Continued )

14

11. (a) A
f&l))li’ Parseval’s identity to the function
X% ~m<x<n and deduce that
wi
— =141, 1
6 TprTgEttiat ’

(b) By ch 4
anging the ; :
Prove that order of integration,

fu

dy =£log( Ze)
(1+ey)m 2 1+e) * 3

12. (a) Show that

[l +acosx)

0 dc=msin'a, |a|<1 5

cosx
(b)  Let Y a,x" be a power series with sum

function f and radius of convergence
R(>0). Then show that fis continuous,

derivable and f'9=2na,x"1,
x€ (-R, R). S5
* % %
M9—360/69 S-5/MTMH/05/18
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TDP (Honours) 5th Semester Exam., 2017

MATHEMATICS

( Honours )

FIFTH PAPER

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks

for the questions

Answer two questions from each Unit

1. (g
(b)
(c)
2. (a)
(b)

8M/76

UNIT—I

State and prove Bolzano-Weierstrass
theorem for infinite set in R (the set of

real numbers).
Show that the set R\Q is dense in R. 3

Show that a monotonically increasing
sequence is convergent if and only if it is

bounded above. 3
State and prove the nested interval
theorem on R. 5
State and prove Cauchy’s first limit
theorem. 5
( Turn Qver )
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Ny~
S (2)

3. (a) Prove that p2SsRis compact if and
only if it is closed and bounded. 5
(b) Prove that the intersection of a finite
number of open sets is an open set. Is
the intersection of arbitrary family of
open sets always open? Justify your
answer. 342=5

unit—II

4. (a) If fis a bounded function on [a, b}, then
prove that corresponding to every € > 0,
there exists a 8>0 such that

b
Up, <[ fladc+e
for every partition P of [a b] with
[|1P]| <8. 5

(b) Discuss the Riemann integrability of the
function f:[0, 2] >R, given by

_ COS X, XEQ
fm_{sinx, <eR\Q ;

5. (a) Let f:[a bj-»R be continuous at

cela bl and F=[fl0dt Vxela Bl

Then prove that F is derivable at ¢ and
F'(9=f(d 4

(b) Let f:[a b]> R be continuous except

for finitely many points in [a, b. Show
that fis Riemann integrable on [q, b]. 4

8M/76 ( Continued )

16

nilv
(3 ) SM- 2¢)%

() Let f, g:l=1 1]-»R be given by
f(x) = sgn(x) and g(x) = [x]. 1s fRiemann
integrable? Is g Riemann integrable?
What can be said about the Riemann
integrability of f+9g? 2

6. (a) State and prove Weierstrass form of

second mean value theorem of integral

calculus. 5
(b) A function f :0, 1 —>Ris defined by
1
f = F
where l-<.1cs , T=1,2 3, .. and
a ar-l
a>2. Is f Riemann integrable on o, 1?
If so, find the value of S:] flodx. 5
UNiT—III
7. (a) Sk'zow that the integral
Y
‘;, 162 /CD ﬁlzs'm xlog(sin x) dx
is convergent and hence evaluate it. 5
(b) Discuss the convergence of the gamma
function. 5
8. (@ Find the length of the cardioid
r = a(l —cos®) lying outside the circle
r = acosb. S
8MI76 { Tumn Qver )



G\M—?“ﬂ (4)

(b) Find the volume and surface area of t}.le
solid generated by revolving the CyCl(?ld
x=a@+sin6), y=all +cosB) about its

base.

5

Find the volume and surface ax:ea of the
solid generated by revolving .t!ae
cardioid r = afl —cos6) about the initial
line.

(b) If f(x) be continuous on (@ p] and

lim (x-a" f(x)

x—at

be non-zero finite number, then prove
that E flx)dx converges absolutely,

9. (a)

when O<p<1.

UNIT—IV

Fourier series, of the

Obtain the

10. (a) ¢ €
function f(x) in the interval [_5’ 5],

defined by
x-[x] _%, when x is notan integer
o ., otherwise 5

f(x)={

(b) Using appropriate substitution,

evaluate
y

feofymoe™ vayax ’

8M/76 ( Continued )

17

(b)  Let fnila H-R be differentiable.

??Sime fi9:@ hoRst 5, f and
dl:l g ) uniformly. Thenss f s
ifferentiable ang f'=gon(q b 5

12. (a) Evaluate

dx dydz
L v

where E:x? +32 422 =1

5
(b) Give an example, with Jjustification, of a
sequence of real-valued functions which
converges pointwise but is not
uniformly convergent. 5
* k k
8M—420/76 S-5/MTMH/05/17
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TDP (Honours) 5th Semester Exam., 2016
MATHEMATICS
( Honours )
FIFTH PAPER

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer two questions from each Unit

UNIT—I

1. (a) Show thatan upper bounduof¢=ScR
14- % is the supremum of S if and only if
Ve >03S; € S such that u-¢<S,.

3
| (b) Show that every convergent sequence is
k- ¢Z  bounded. Is the converse true? Justify
- your answer. 3

(c) Prove that an open interval (g b) in R
(. (the set of real numbers) is not compact. 4

2. (a) State and prove the Archimedean
" sl property of R (the set of real numbers). 4
M7/76

( Turn Qver )
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(2)

(b) Discuss the convergence  of the

Ve ’/f sequence {Xn} defined by Xp = (1 +'1—1) ,
- for ne N.
(c) Examine whether the set [0, ) 1S
, compact in R or not by only using the
definition of compact sets.
3. (@) Show that the set of rationals forms 2
¢ 4" dense subset of R.
(b) Let A and B be two non-empty subsets
N of R (the set of real numbers) and
¥ c={x+y:xeA and Y€ B). If each
of A and B has supremumnl, then
show that C has supremum and

supC =sup A+supB.

k-4

unir—II

4. (a) Let [0 1] —» R be defined by

0, when x is irrational or zero

’

f0={1 when x=2, where pge N:(p 9=
q q

Verify whether f is Riemann integrable
or not in [0, 1].

() Let f:la b= R be bounded. Show that f
is Riemann integrable if and only if for
each £ >0 3 a partition P of [, b] such
that

Ulp f)-Lp f) <¢&
M7/76

5

1

5

19

5

( Continued )

sm— 26k

(3)
5. (a) A function fis bounded and integrable
n [a b}, then |f]| is also bounded and
fntegrable on [q, b]. Is the converse true
in general? Justify your answer. 4
(b) Let

221 >R be defined b

f (X) =1X]. Discuss the RiemZnn
fntegrability of f and if f is Rieman
integrable, find the value of the 'mteg,raln 3

(¢ I f:la,b] - R be Riemann integrable on

l ] n
> prove th i
a, b the: oV at the function

P ={ fiar

is continuous. on |a, bl
6. (@ Su
ppose f:i:lg,bl >R and g:
be such that St

W f .is continuous on (g, b| and g is
Riemann integrable on {q, b)

(i) g has no root in (g, b}.
Then show that 3 Eglg, b| such that

b
J,F0a g dx = FEI] g dx

(b) State Weierstrass form of second mean

value theorem of integral calculus.

Applying this theorem, show that
bsin x a4
|Lde\SE, for0<a<b<e

M7/76

S
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L i )
7. (a) Show that J;' SI::xd.)c is convergent but

not absolutely.

(b) Discuss the convergence of the integral
& J’;xm—lu_x)n—ldx

(c) Find the length of the parabola y? =16x
measured from the vertex to one
extremity of the latus rectum.

8. (a) Discuss the convergence of the beta
function.

(b) Find the surface area of the solid
generated by revolving the cycloid
x=a(@-sin6), y=a(l-cos6) about the

Xx-axis.

9. (a) Show that the arc of the upper half of
the cardioid r = a(l —cosb) is bisected at
6 =23—". Hence find the perimeter of the

cardioid. )
5
o -&ﬂj,;,) Show that vr I'(2n) =22"_1I‘(n)f‘[n+%)

¥
‘ for n>0. 5

Wifte ( Continued )

3 b

(5)

UNIT—1V

10. (@) Let
. t{if n} be a sequence of real valued
‘L"b\ i {fnuous functions defined on la, bl.
furm’,:,.i(}mconverges uniformly to the limit
e .f on [q b), then prove that
continuous on [q, b]. 5

(b) Show that

“\/m

2
RJa b2 4+ p2,2 +a2y?

dXdy=nab(%—1)

where the field of integration R varies

2 2
over the ellipse *_ + Y _
e el &

11. (a

(@) slgt‘it Y8, X" be a power series with

LM .

> rad.lus .of convergence R. Prove that the
series is uniformly convergent on [-§ s
where 0 <s<R. 4

(b) By changing the order of integration,
prove that
yldy _RV2-))

\4:/ 1dx 1/x
.[0 Ix (x+y)gm ) 5

(c) State Parseval’s identity. b

igers ( Turn Over )

20
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(6)

g Vo

Je & .
12. (a) The function f 1s degmgd by
f(x).—.1+2-4x+3-42x2 +4-43x

Joans o n'4n—1xn—l i
. . 11
Show that f is continuous on (—Z’ Z).
1/8
Evaluate [/ f(x) dx. | .

(b) Let DcR and for each ne N f,:D >R
be bounded on D. If the sequence {f,}
is uniformly convergent on D, then show
that the limit function f is bounded
on D. 3

(c) Evaluate :
J:e"t2 cosxt dt 3

* & %k
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