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B.Sc. (Part-III) Semcster-V Ex.minition
MATHEMATICS (Ncw)
(Mrthematical Analysis)

Paper-IX
limc : Three Hours] [Maximum Marks : 60

N.B. :- (l) Question No. I is compulsory. Attcmpt once.

(2) Attempt ONE question from each Unit.

l. Choose thc conect altemativcs :

(i) Let f: [0, ll + R be Riemann integrable. Which ofthc fbllowing is always truc :

(a) fis conlinuous

(t) f is monotone

(c) fhas only finitc number ofdiscontinuities

(d) the set ofdiscontinuties offmay be infinite ? I

(ii) An improper irtegral j{ , a e R is convcrgcnt if

(a) p<l
(c) p> I

(iri) p(m, n) is

(u) I. ln

(t)
(d)

o)

p> I

P= I 1

(m+n)
tmtn

(d)
[mnF"i

(i\) In the real line R. which ofthe following is true ?

(a) Every bounded sequence converges O) Ilvery sequence converges

(c) Every Cauchy sequencc converges (d) None ofthe above

(v) Every neighbouhood is a,/an :

(a) Closed set O) Open set

(c) Open closed sct (d) Nonc of the above

(vi) A function u(x, y) is harmonic in region D if :

(a) u*-u,1 :0 (b) u.,+uo=6
(c) u"y uy,:0 (d) u_+p*=0

I.E\", ltm + n.; I

I

I

Yllc t5301 (Col]id.)I
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(vii) The function f(4 = J4.," is 

- 

at the origin.

(a) t{amonic fimction (b) Anal}'tic firnclion

(c) Conjugate functior. (d) Not anal,'tic fmction I

Oin) If f(z) and f(4 are both anal-vtic tunctions then tlz) is :

(a) ldenlically zero (b) Constant

(c) Unbounded (d) Nonc ofthe above I

(ix) The poinls z where e" -' l() fonn a:

(a) C:rcle (b) Staight line

(c) Hnrerbola (d) Parabola I

(x) A bilinsar hansfbrmation $i1h two non-infinite fixcd points ([ arrd p having Normal form

/- -l
ffi=-lfr]isttriFtic,t:
(a) lkl + t, k is real (b) k t l, k is not real

(c) lkl : I (d) None ofthe abovc 1

UNIT_I

(a) Prove that every continuous t'u0ciiofl is intcgrable. 4

(b) Let the function f be deflncd us :

(x) = 1, when x is ratit,nal

.= -1, when x i:, irralional

Sho'd,that f is not R-intcgrable over [0, l] but lf € R [0, l]. 3

(c) Show that any constant function defincd on a bounded closed i[te:val is integrable. 3

(p) Iffisabouded and integrablc function over [a, b] and M, m are bounds of f over [a, b],

prove that :

.tmIh - el < lfr x) d\ < Mth al, J'

(q) l'rove that 3 <
1',l

I
J

dx
)(

l+\
'.1

l(.) lffis continuous and non-negadve on [a. b], then show that Jftrl ar. > O

\3C r530r (Conld )



IJNIT-II

4. (a) Prove lhat th. inr.e*r j;$ converges if p<l and diverges il p>l

(b) Show that j 
= 

* converges absolutcly.

4

I

3

.1

3

(c) Show that dxi

j

converges

5

6

(D) Prove that fi(rn, n) = 
gln- lm+n

(q) Prove that

(r) Prove that IG+IJ = nKn). 1

UNIT_III
(a) tff(z) - u(x, y) + iv(x, y) be analltic h a region D, then prove that u(x, y) and v(x, y) satisry

Cauchy-Riemann equations. 4

(b) If(z) and f(z) are analytic functions, prove that f(z) is constanl. 3

(c) Show that u : 2x - xr + 3xy2 is harmonic and find its hamonic conjugate function. Hcnce

find f(z): u - iv. 3

lrnt .\u I l.tt dvl
:oion R. orove that I ^ - - l{ tl-/. (p) ll u ano v are narmontc ln r(- . \oy ox ) \ox dy )

in R.

is analytic

4

(q) Iflhe function f(z) = u + iv be analfic in domain D then prove that, the family of cur\es
u(x, )'): cr and v(x,,, = c, lbrm an orthogonal system, where c, and c, are arbitrary
constants. 3

(r) Determire a, b, c, d so that the function f(z) = (x'?+ axy + by'?) + i (cx'+ dxy - yr)

is analytic. 3

UNIT-IV
8. (a) Provc that, every bilinear transformation with two non infinite fixed points d, p is of the

- w ar _ z-dform " "=k- * 
. when k is conslant. 5w-P z-p'

(b) tjnder the rransformation w=Jle'''az, find the image of the rectangle bounded by
x=0,y=0,x:2andy=3. 5

Yllc--r5301 3 (Contd.)

sin'o cos'o do = a.
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e. (p)

(q)

10. (a)

(b)

(c)

ll. (p)

(q)

(r)

Prove that the cross ratio remains inrariant under a bilinear t(mstbrmation. 5

Prole thal under ahe lransformation w = 4 the reeion I-(z) > 0 is mapped into thcit-1
regi(rn l\ l < 1. 5

UNIT-V

Show that d(x, y): lx ), Vx, y e R defines a metric on lL. 5

Define :

0 Limit point

(ii) Boundary point. 2

Prove that ever.v neighbourhood is an open set. 3

Define :

0) Complete metric space

(ii) Opco set. 2

Prove that cvery convergeht sequence in a metric space is a C tuch). sequencc. 3

Let X be a met c sptce. lf ix") and {y"} are scquences in X such that x" -) x and

y" -+ y then, prove thdt d(x", y") -+ d(x, f). 5

YEC l5t0l i25
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B,Sc. (Part-III) Setiesaer-V Errminrtion
55 : MATHEMATICS (New)

(Mathemrticrl Methods)

Pape r-X
Time : Three Hoursl

Note :-(1) Question No.l is compulsory afld attcmpt it once.

(2) Solve ONE question ftom each Unit.

l. Choosc the corect alternative (l ma* each) :

(i) Ifp"(x) is the solution ofLegendre's D.E., then p,( 1) is :

(a) -l (b) I

(c) (-1)' (d) 0

fMaximum Mark i 60

(ii) The value of integrat Jxlp,(x) dx, where pr(x) is Legendre's pollnomial of degree | ,

equals

(a)

4.
G) ,s

(ii) The value ofJ,,(x) equals

?
3

i,I

(b)
35

4

(d) 0

(a)

(c)

(a)

t.l- cos x
Inn

t;
!l

IT-l-smxlnl

G;.-l- $n x\2

J
.nrx.slnxcos-dx

(b)

(d)

(b)
n,txCo<xcos-dx
It. i

(c) ;)

Ytlc-15105

. . ntx
stn x sln 

- I
dx (d)

. ff[x
stll x sln 

- t dx

(Contd.)

(iv) Eigen fimctions coresponding to different Eigen values are :

(a) Lin@rly dependeot O) Linearly indeperdent

(c) Real (d) None

(v) The cocfficient in a halfrange sinc series for the function (x): sin x defined on [0, {'l is

given by :



(vi) Thc lunction I(x) = ( sin \)' is I

(a) odd

(c) Dven and Odd

(vii) IfL f(t)l = [G). rhcr, L[(at)] is :

(a) F(s - a)

(c)

(b) U\en

(d) None of th(:se

(b)

(d)

I ,,irJ
a \a,/

nIr)
\al

!
at

tl

r"iiit Ttre value or r-'l ! 
'l

L.-"l
ll,

(a) I (b) t

(c) ()' (d) e"

(ix) The lourier sinc transform of f(x) = e'r, x > 0 is :

AT
(a) (ttl+2,r l-).r

2X
G) i-

I
(d) GT

(x) IfF[f('()] = F(I), then thc Fourier transform off(ax) is :

(a) G,) al
.(*J," = .

'H

.(i)

]- Fr i.t u * o
al(c) (d) a+0 l0

a

UNIT-I
(a) Show lhat p"(x) js the cocfficient ofh" in the ascending porer series expansion of

(t 2xh r h1)-1,. 5

O) Prole thal nP" = xpl - P], ,

(c) Provc that xr I 2.
+

Ym 15305

p. (x) Pr(x)

(Co.rd )



3. (P)

6. (a)

Provc that [[p.(xr)d- = ^f .:; zn+t
5

5
1d"(q) Provc that p,(x) (x' - t)' .

2'n!dx"

4. (a) Provc rhal .1,,1*r -,,E ftin 
* 

-.o. *)Y,Ix\ x )

TIIIIT-II

UNIT-III

I

-lO) Prove that x-lf = pI, - xJrrr

(c) Evaluate Jo(x).J,(x)d\I

5. (p) Prcve that Eigen valucs of the S-L problem are real

(q) Prove that (x,.l,J = x,y, ,

Prove that J , ,(*) =,E .o" * .

Llx

4

G) 3

7

(b)

(p)

Ifthe trigonometric series ls + I (a. cos nx + bn sin nx) convergcs uniformly to f(x) in

c < x < c + 2i, then find the Fourier coefficient of t1x). j
Obtain F'ouricr Series in [0, 2] for the function (x) - xr. 5

Obtain Fouricr Series in [-7r, ,r] for the function :

[-n -r<x<0f(x)-l ^ s[x , U<x<n

Obtain Fouricr cosine series in [0, r] for the function f(x) : sin x. 5

TJNIT-TV

d'
ds^

8. (a) Prove rhat LLt".f(t)l = (-l)" f(s), n = 1,2,3

O) Find Llsin t .cos 2t.cos 3tl.

(q)

(c)

4

l

Show that L(t")=$,s>0.

YBC 15305 3 (Contd )



9. (p) Solve the D.E. y" - 4y'- -8t, y(0) = y(0) = 0

1

(q) Find the inverse Laplace trauslbrm of [l 211s+2f by using Convolution theorem

G) prwe o1arr, (r ) = srl(u(x, t)) su({, 0) u,(x, 0).

UNIT-V
!'ind the finite Fourier sine and cosine tnnsform of(x) = sin zx in (0, r).

Find the Fou er tnnsf('ml olthe function:

.l

-1

10. (a)

(b)

(c)

11. (p)

(q)

f(x) =
1, lxl<1
0, lxl>l I

Prove that [f't x1 sinll};', - - r'll1 
16.1i ' t!-

Find the Fouri<ir sine alld cosine transform ofthe function f(x) : *n- t, n > 0

Find fir t€ Forrier cosine transform ofu, and u.,; where u = u(.(, t).

5

5

+}BC-r5305 525



AS-14!t8

B.Sc. (Prn-III) Semester-V Exsminsti0n
MATHEMATICS

Prper-IX
(ADdyrtu)

'fime ; Three Hoursl [Ma,\imum Marks : 60

N.B. :- (l) Queslion No. I is compulsory
(2) Attempt ONE question tom each unit.

l. Choose lhe correct allematives :.

(i)

(a) (b) I

(c) 2 (d) 3

(ii) If f be a boundcd lunction dcfined on [a, b] and p be any partitio! o1 [a, bl thcn

U(p, -0 is : l

(a) L(p, l) (b) u(p, 0

(c) -1.(p, l) (d) -U(p, 0

(iii) Iff(z) and f(Z) are both analltic, then tlz) is : 1

(a) Unboundcd (b) Constant

(c) Identically zero (d) None of thcse

(iv) A function [(x. y) is harmonic in D if: I

=0

-0
(b) r'* -FJ"=0
(d) None of these

?dx
I 1 COnVerSeS lO :jx I

I
,

(a)

(c)

F +F

F +F

v rM 840,1 (CoDtd.)I



22+3(v) If the tuansformation w = 
z_ 4 tEnsforms the circle x? 1- y2 - 4x = 0 into S, then

ISis:
(a) A circle (b) A staight linc

(c) The region \(w) > 0 (d) The region \(w) < 0

(vi) A Bilinear translbrmation *ith only one fixed point is : I

(a) Loxodromic (b) Elliptic

(c) HIp€rbolic (d) Parabolic

(vii) lf {A"} be a finite or infioite collection of sets A" then [ra"l' = I

(a) ^A: (b) YA:

(") ?A" (d) wAo

(viii) Io the real line R, which of the following is true ?

(a) Every Cauchy sequenee is convergcnt

(b) Every sequence is bounded

(c) Every sequence is convergent

(d) None of these

(ix) A metric space (X, d) is complcte if:
(a) Every convergent sequence in X is a Cauchy sequence

(b) Every Cauchy sequence in X is convergeot in X

(c) Every convergent sequence in X is not a Cauchy scquence

(d) None of these

(x) If B is closed and K is compact, thon B 
^ 

K is :

(a) Bounded (b) Closed

(c) Convergent (d) Compact

vTM-r3404 2

I

1

(Conld.)
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2. (a)

(b)

(c)

l. (p)

(i) j*d=- una

UNIT-I

If f be continuous and integrable on [a, bl then prove that f ff*1a*= (c) O - a),

where c is some point itr [a, b]. 4

ll m and M are glb.eDd lub of t(x) itr Ia. bl then show thaf

mO- a) < L(p,O < UG, D < M(b- a). 3

lf f is bounded function defined on [a, b] and p be any partition of [a, b] theo prove

that :

(D u(p. - f) = - L.O, A

(ii) L(p, - 0 --u(p,fl. 3

Show that :

(i) e '* dx 
"onr"*, 

if r > 0 and diverges if r < 0.

ll
dx

;; converyes if p > I and diverges if p < I and a > 0

3i

i)(

(q) Using limit test, show that the integrals :

2

? xdx
(ii) J 3x. +51+l coverges absolutely. 2

Uf[T-t I

4. (a) lf w= (z) - u + ivbe anal)'tic in D and z = re6, where u, v, r,0 are the real numbers

au lav Av lar
then Drove that : = -:: and -- = -- :: . 5' dt td dr td

' (b) Separate si! z into real and imagiDary parts. Us€ Cauahy-Riemann conditions 1o show

d _.
that : sin z is artalytic. Prcve that ;(srnz) = cosz. 5

3vTM 13404 (Contd.)



5. (p) Fild an analltic function f(z) such that

R. f'(zr= 3x'-4y - 3y'

and f(l + D = 0, using Milne-Thomson melhod. 5

(q) If (z) = u + iv be analytic ir the region D, where u and v have continuous paflial

derivstives upto the second order, then prcve that u and v both are harmonic functions.

5

UNIT_III

6. (a) Prove that every bilinear transformation with two ron-i initc fixed points o, p is of
/._^\

the folm j:---: = KIi l. where K is a coNtant. 5w P \.-F )
(2+i\?.-2

(b) Find the fixed points of the bilinesr lransformation w - ' U;=
form ? Sho$' that the uansformstion is loxodromic.

, what is its normal

5

7. (p) Find the image of the rectangle bounded byx=0,y=0, x =2 and y= 3 undcr thc

transformation w = ji e,",o.z 5

(q) Prove that the cross ralio regtains invariatrt uflder a bilincar trarsformation. 5

trNtr-w
8. (a) lf X be a metric space with metric d then show that dr defined by

x, v)
d)(x, y) =

I +d(x, y) , is also a metric on x 5

(b) If {x"} and {y"} arc sequences il a metric space x such that x" -+ x and y, -+ y.

'lhen show that d(x", y") + d(x, y). 5

9. (p) Prove that the set A is opcn if and only if its complemcnt is closed. 5

(q) Prove that the union of two nowhere dense sets in a metric space is nowhere dense.

5

d

vlM-t3404 (Contd.)



UNIT_V

10. (a) Prove that a mapping fofa metric space X i o a metdc space Y is continuous on

X if and only if f '(V) is open in X for every open set V in Y 6

(b) Let f: R -+ R such that

t1x) : x, x is inational

x is rational.

Show that f is continuous only at x = 0. 4

ll. (p) Let X, Y be metric spaces aod f: X -r Y Prove that fis continuous iff

f r(B') g [f '(B)]' for every subset B of Y, B' = in1 B. 5

(q) If f be a continuous mapping of a connected metric spacc X into a metric space Y
Then provc that f(x) is connected. 5

5vIM-t3404 1125





AT-373

B.Sc. (Prrt-III) SeEcater-V Examitratiotr

MATEEMATICS (NEW)

Mathem!tical Arslysis

Paper-IX
Time : Thee IIouNl [Maxinum Ntark : 60

Note r-(l) Qu€stion No. I is compulsory and anempt it once only.

. (2) Attempt ONE question ftom each unit.

l. Choose the correcl alternatives :

(i) Consider P: (1,2,.4') be apartition of interval D,4l then p(P) is: I

(a) I (b) 0

(c) 2 (d) 4

(ii) Let f be a bounded function defrncd on [a, b] and p be any parlition of [a. h] thco

L(p, -f) is : I

(a) -u(p,o (b) -L(p, f)
(c) L(p,o (d) U(p, 0

( iii) An integral e r dx is convergent if:

(a) !<0 (b) r>0
(c) r = 0 (d) None of th€se

' (iv) The value of l-jf is :

(a) U2 (b) I

G) G (d) ,r

(v) If f(z) = (x + ay) + i(bx + y) is analyic then :

(a) a=b (b) a+b=o
(c) a=t,b=o (d) a>b

uNw-27445(Re) I

j
0

(Conrd.)

I

I



(vi) Let (z) = u + iv be analytic fuhction and z = rcio then C-R equa(ions are

(b) I
ur = rve, u0 : -vrr

(a) u, = v,,, uo - v,

l1(c) trr = v0, vr - u0

(vii) A Mobius transformation which is not idcntity can have the {bllo*'ing numbcr of fixed

points : I

(a) 5 (b) 4

(c) 3 (d) 2

(viii) A bilinear translbrmation with two non-infinite fixed points p aod q havc rormal form

w-D (r-"\
---=kl --- I then Bl is elliotic transformation if: 1w q \z q)

(a) lkl=l (b) lki*l
(c) lk =0 (d) ikl=2

(d) u, = vo, u€ : v,

(ix) For any finitc collection A,, A, .... A" of open sets [^] n. is

(b) Open

(d) None of these

(b) F'inite

(d) d

1

(a) Closcd

(c) Scmi open

(x) Every neighbourhood of a point is

(a) Closed

(c) Open

I,NIT-I
2. (a) Let a bounded lunction fdefined on [a, b] is integrablc on [a, b] ifflbr each e > 0 there

exist a partition P of la, bl such that U(p, 0 - L(p, f) < €. P.ove this. 5

(b) Lct rhe luncrion f(x) bc defined as ftxl={ l' x isrational 
show that f is not' I l. x isinational.

R-intcgrable over [0, l]. but f t e R [0, 1 l. 5

UNw 27445tRc) 2 (Comd.)



3. (a) If f e Rla, bl, then prove that F : [a- b] -r Rdetined by F(x)= 
J 

f(t)dt is continuous

on [a, b]. If f is continuous at x" € [a, b], then prove that F is differentiable at x,, with

F'(x") -- f(x). s

(b) Prove that every continuous function is integrable. 5

UNIT_II

(a) Let (x), g(x) e C, a<x<coand0<f(x)<g(x),vx>a.Thenprovethat

tf(i) 
J 

gtr)dx <-=+ 
J 

(x)dx <co and

4

(ii) i (x) dx = o= I g(x) dx =.o . .1

:l

x-

Jx'+1
1b; Show that J

2

dx is convergent.

- dx converges absolulely.
x_

(c) Show that

5. (a) Prove that :

lt2=G
(b) Evaluate

J

-1

j.;:" J

(c) Show that :

p(rn, n) - 2 ,in2' 10"os2o lo d*
1d?

I l

UNw 27aa5(Re) (Conrd.)



6. (a)

UNIT-III
Provc that a necessar).condition that f(z) = u + iv be anal)'tic in a region D is that

u:v andu = v. 5

Show that the lunction \\' = c' is analytic function and find !Y. 5'dt
lf the function l(z) = u . iv is anal,lic in D then provc that lbmilics of curvcs

uix. )) = cr and rlx. y): c. hrrm an orthogonal system, whcrc cr and c, are constants.

4

If f(z) and f(r) are analylic functions then provc that f(z) is constant. 3

Show that w =c' is not analyic function for any z. 3

UNIT-tV
Provc thal the bilinear, t!ansthrmntion is a combination oftranslation, rotation, stetching
ar in','ersion translorinatr'oo. 5

Consider the tmnsformation w .. zd"l and determirc thc region in the w-plane conesponding

to thc triangular rcgi{u bounded by the lincs x = 0, y = 0 and x + y : I in the z-plane.

5

lr'Dwi !i.ir r: ..ir i :lr.i! .-r,).si!!r irti.rn w ith Bingle ion mfinite fixed poinr q Can bC

II
,:u1 in the rornla, tbnn ;; = ; t f,, where k is constant. 5

irind the hilinear rrairslonnation which maps the points z - l, i, -1 into the points

:al

(b)

lal

(b)

(c)

(b)

uNl'r-v

i3 (a, Lci the mapping d : c[0, l] * clo, ll + R bc defined by d(f,g)=Jlfrxl-g1xr|d\.
0

Show that d is metric on c[0, l]. 5

(b) Lel X bc r ;rrerrit rpacc. If {x,} and {y"} arc sequences in X such that xn -+ x and
y. + y, then show that d(x,, y") -+ d(x, y). 5

11. (a) Dcfine ncighbourhocd ofapoint in a metric space X and prove that every neighbourhood

of a point is open ser. 5

lb) i)rorc thar evlry convergcllt sequencc is Cauchy sequencc and girc an cxample of
sequence $hi.h is Carrchy scquence but not convergent. 5

! jNw 27445(Re,

I



AU I28

B.Sc. Part III Scmester-V Exanrioation

MA I'HEMATICS (NEW)

(Mathematical Analysis)

Peper-IX

Time:lhreelloursl [Ma\imum l\larks : 60

N.B. :- (l) Question No. I is compulsory,

(2) Attempt ONE question f.om each Unit.

Choose the conect altematives :-
(i) IfP, = ( l, 2, 4) and P,: (1, 3, 4) be two partitions of [l, 4l thcn common reliucment of

Prand P? is: I

(a) (1, 2, a) G) (1, 3,4)
(c) (1, a) (d) (1. 2, 3, 4)

(ii) kt F be bounded function defined otl [a, b] and P bc any partition of [a, b], ifo < 0 is

any real number then U(B o f) is : 1

(c) aL(Bf ) (b) oU(Bf )

(c) U(B l) (d) None ofthesc

(iij) An improper inlegral dx is divergcnt if(x a)P
I

(a) p >l
(c) p=%

(iv) B(m, n) is :

lrll n
(a)

O) p.l
(d) None ofthese

(c)

trln
lm lii
F-;

(b)
h[i

vox 35304

(d) Inih

(Contd.)
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(v) A function u(x, y) is harmonic in D if: I

(a) u* + u,": 6 (t) u* u. = o

(c) u., + u!.: 0 (d) u- u," = 0

(vi) Lel u, v be real valued function defined on IR: and f(z) - u + iv: f(z) : u iv. lf I'isan
analytic function and f is not constanl, thqn : I

(a) I is always analyic (b) I may or may not bc anal).tic

(c) I is ncvcr analytic (d) f+ f is analytic

(vii) A bilincar lransfo*ru1;on o =!11!. is conformal if: I. cz,d
(a) ad bc 0 (b) ar0.bzt)
(c) ad bc+o (d) c+0,d+0

(viii) A bilinear transformation with t\4o non-infinite fixed points a & p having Normal lbrm

tz a)
* P-*|' ,-P.J rs HYPerbolic if: I

(a) 1Kl =. I (b) K *l,Kisrcal
(c) lK r I, K is not real (d) None ofthese

(ix) Let (X, d) be metric space and AcX. A is nonemply lhc diameter of A is d(A) ifA is

unboundcd then: I

(a) d(A) <d, (b) d(A)= .o

(c) d(A) = "! (d) d(A) = I

(x) Lcl A be a nonempty closcd subsgt ol mctric space (X, d) then Ac is i I

(a) open (b) closed

(c) O (d) None of these.

UNIT-I
(a) Provc lhal il f(x) is monotonic function in.la, bl then it is inlcgrable on [a. hl. 4

(b) tf 1, g €RIa, bl and f(x) < g(x), Yx ela, bl, then prove rhal Jr(x)dx < Is(x)dx

(c) Sho\ thal any constant function defined on [a, b] is intcgrablc on [a. bl 3

lvox lji04 (Conrd.)



3. (a) Ifa functioo I(x) is continuous on [a b] and I(x) is continuous and differentiable on la, bl

with F'(x) - l{x), x € [a, b], then prove that lr(x)dx = l(b) F(a) .I 4

O) Let f(x) be a bounded function defined on [a, bl with bounds m and M. lhcn provcthat:

m(b - a) < L(B l) < U(B 0 < M(b - a) for any partition P of[a, b]. 3

(c) Define Darboux Upper and Lowers sums for bounded funolion f(x) defined on [a, bl and
find them for function f(x) with bounds mr = l, m, = 2, m. = 3, m, - 4 and Mr - 2,
M, = 3, Mr = 4, Mr = 5 lbr the parrition P - tl, 3, 4,5, 61 of [I,6]. 3

UNIT-II
fl4. (a) Prove thar | ^d). eonvcrgesifp> I and diverges ifp ( I anda> 0.

.J x'

(b) Show that J-
dx is divergent

I

l

4

{cr show that i,J dx is Absolutcly convergent

5. (a) l'rove that p(m, n)
tin Iii

(b) Show that Jx(l - x) dx - ?r/E

(c) Prove that [n- = log

J

j( 1 d:r

UNIT-III

6. (a) lf {z) : u(r 0) + iv (r, 0) is anal}4ic function in D, thcr prove that
I
- ulj,
r

I

I'

CR equations in polar coordinates. 5

(b) Using Milne-Thomson method construct anal)'lic function f(z), whose real part is
c \(x cosy - y siny). 5

3vox 15304 (conrd.)



,7 (a) Lel (z) -- u + iv be analylic in the region D. where u and v havc conlinuous p?Lrtial derivatives
upto the sccond ordcr. 'lhcn prove that u and v are harmonic f'unctions. 5

rbt llw u irisanallticfunctioninthcrcgionR.thenprorethar :rut) l'l) j
alx.vl

IJ

(c)

(a)

(b)

dn 3ulfw - u + iv is analytic l'unction in D, lheh prove that dl A. 2

UNIT-IV
Prove that the cross-ratio remains invarianl under bilinear transformation 5

Find the image ofthe rectangle boundcd by x= 0,y =0. x = 2 and y 3 under the

translormation w = ei'/4 x.E. 5

Prove that e!ery bilincar lransformation with single non-inlinite fixed point cr can be put in

II
the normal form =: + K. *here K is a constanl. 5w-cl z ct

l:ind the bilinear transformation which maps the points z: l. i. I into points
w-i,o.-i. 5

UNIT-V

9. (a)

11. (a)

(b)

10. (a) Let X be an arbitrary non-emptv set. Define d by d(x, y)

(t)

(c)

0 if x y

I if xr) show thard is

o)
(c)

met conx. 5

Let (X, d) be a metric space and x, y, x', y' € X. Show lhat

ld(x, y) - d(x', y') < d(x. x') + d(y, y'). 3

I)cfinc :-
(i) Limir point

(ii) lntcrior point ofa set A. 2

Let Y be a subspace of a complete melric space X. Then prove that Y is complete c> Y is
closed. 5

Prove that el'ery neighborhood ofa point is open set. 3

Deline :--
(i) Cauchy sequence

(ii) Complete metric space. 2

.1vox 15i0.1 '715



AV-I782

B.Sc. (Part-UD Semest€r-V Examinatioa
MATHEMATICS (NEW)

Paper-lX
(Mathematicsl Atrslysis)

Time : Three Hoursl [Maximum Marks : 60

Note :-(l) Question No. I is compulsory and attempt it once only.

(2) Attempt ONE question from each unit.

l. Choose the co[ect alternative i

(i) Let P : (1, 3, 4, 5, 6) be a partition of [L 6l and il Mr : 2, Mr : 3, Mr .- 4.

Mo = 5 are lub's of F then U(P, F) is : I

(a) Il (b) l0
(c) 12 (d) 16

(ii) Let f be a bouoded fuaction defined on [a, b] and P be any partition ol [a, b], P. be

refinement of P Then L(B 0 and L(Pr, 0 satis& : I

(a) L(P. f) < L(P., f) (b) L(B 0 > u(P.. 0
(c) L(P, 0 > L(P*, f) (d) Nore of rhese

(iii) An improper integral

(a) G
(c) x

flI " dx converges to :J l+x'
I

(b) -x
(d) 0

(iv) An integnl e-h x" I dx i5

(a) k"F (b)

(c) k,, (d) F
(v) If a tunction f(z) = u(x, y) + iv(x, y) is enalytic in a region D, then I

(a) u, = u, and u, - v, (b) u, = r, and u, = -v,
(c) ur = v, and u, - -v. (d) None of thcsc

i
0

E
K

I

wPz- 8219 {Con1d.)
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(vi) lf * : u 1 iv is anal)'tic function in O' tten f

a\4' a'
(") -; (b) 

ay

aw aw
G) -ay (d) &

(vii) l\ Mobius transfomation w = az, a is real number, is : I

(a) Rotation transformatiolr (b) Magnification transformation

(c) Translation translbrmation (d) None of these

(viii)h bilinear transformation with only one fixed point is : I

(a) Loxodromic (b) Parabolic

(.) Elliptic (d) Hyperbolic

(ix) for aoy collection ol {A.} open ,",r, [J ao i, , I

(a) Closed (b) Open

(r:) Semi-open (d) None of these

(x) A met c space (X, d) is complete if every Cauchy sequence io X is : 1

(a) Bounded (b) Unbounded

(c) Convergent (d) Divergent

UNIT-I
(a) Prove that a bounded function f defined on [a, b] is integrablc on [a, b] iff for any

€ >0thereexist a6> 0 such that for every partition P of [a, b] withp(P)<6,
U(P,0 - L(P,0 < e. 5

(b) Il f is function delined by f(x) = x on [0. 2], then show that f is integrable in Riemann

scnsc over [0, 2] and dx

2

Io,
0

3. (a) Pruve that iffis continuous and integrable on [a. b]. then f(x)dx = f(c) (b - a) where

c is some point in [a. b]

I
)

(b) Let ihe function f be deftned as f(x)=

R-integrable on [0, l]. But f e R [0, 1]

Sho\r that f is not

5

wPZ 82?9

I . x isrational

-1, x is irrational
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UNIT_II

b

4. (a) Prove rhar | ----l---: dx converges if p < I and diverges if p > I

"J 
(x -a),

4

(b) 'test the convergence of

x' I

(l -l<f*

dx

xr-l
(t + x)m*n

I
2

I

Jx'-l
3

(c) Show that

5. (a) Prove that

9(m, n) =

(b) Evaluate :

I lax it converpentJx
I

3

I I dx 4

1l 0

j
0

0

3

(c) Prove that

J" 
k *'-'a*=[" rt"

3

6. (a)

(b)

7. (a)

(b)

8. (a)

(b)

UNIT-III
Prove that if f(z) = u(x, y) + iv(x, y) is anal),tic firnction in region D, then ur = vy and

u: v in D. 5

Proye that u = yr 3x'y is a harmonic function. Find jis conjugate tuld the corresponding
analytic function f(z) in terms of z. 5

lf the function 1(z) : u + iv is analytic in the domain D, then prove that fiimily of
curves u(x, y) = c, and v(x, y) = c, form an orthogonal system, wherc c, and c, are

constants, 5

Show that the function f(z) =.r/ | xy I is not analltic at the origin, although C-R equatioIls

are satisfied at origin. 5

UNIT-IV
Prove that cross-ratio remains invariant under a bilinear transformation. 5

Let D be a region in z-plane is bounded by x = 0, y = O, x = 2 and y = l. Find the

region in w-plane into which D is mapped under the transforoation w - z + (1 - 2i).
5

3wPz-8219 (Conrd.)



9. (a) Prole that every bilinear translormatior with tlvo non-infinitc fixed points P, q can be

w D .(
put rn the normal lornr 

-=k[

z- p

z\l where k is constztDt. 5

(b)

10. (a)

Find the fixed points ofthe translbrmation .'y = 
! -!; stcte whether it is elliptic, hyperbolic
7+1

or f,oxodromic. Fird also its normal form. 5

UNIT-V
If p is a limit point of a set A, then prove that cvery neighbourhood of p contains
infinitely many points of A. 4

Showthat d(x, y) - x-y l,wx, ) e R defines a metric onR. 4

Define:
(i) Open set

(ii) Closcd se1. 2

Define a Cauchy sequence in a metdc space and prove thal every convergcnt sequence
in a metlic space is a Cauchy sequence. 4

(b) l'rove that for any finite collection A,. .....,A" of open sets ['l A i, op"n ,"t.

(b)

(c)

I 1. (a)

r=L

:}

(c) Define a metrjc d on a space X

lwPz 8279



AT-375

B.Sc. (P8rt-III) Semester-v Eraminetion

MATHEMATICS (NEW)

(Mathemrtical Methods)

Paper-X

Timc : Three llours] [Maximum Marks : 60

Notc :- Question No. I is compulsory and attempt it once and solve ONE question ftom

each unit.

l. Choose correct altemative (1 mark each) : l0

(l) 'Ihe value ofPl(l) is :

(a) n (b) n+l

(c) n(n + l) r.lt ]nrn tr

(2) ll P"(x) = x, thcn the value of n is :

(a) 0 (b) -l
(c) I (d) None

(3) 1.he value of [I172(x)]2 +[J-12(x)]2 is :

(a) (b)

(c) (d) Zero

(4) Each eigen fiDction y"(x) corresponding to the eigen values 1," (o - 1, 2, .......) has

exactly _ zeros in (a, b).

(a) n-l (b) n

(c) n+l (d) One

7tx

2

2

ltrX

II

2

UNW 27147(Re) (Cond.)I



(5) The tunction cos x has period

(a) 2t (h) ,t

(cl

(a) siu at

il
2

(d) None

(6) If the l'ourier serics correspond to an odd function f(x) in I L, L ], then irs cxpansion

contains onl)' :

(a) constant ierms (b) cosine ierms

(c) sine terms (d) All above

(i) lf Ltf(O1=rl for s > 0, ther f(t) is

(a)

(c)

sln 1

sin 3t

(b)

(d)

sin 2t

None

[8) 'Ihe inversc Laplace transform ol'
I-. ---; ls

s'+ a'

(b)

(d) sin t

(b) F[f(x - a)] = F

I(b) , tF(r, + a) + F(2" -a)l

I
sin at

6

(c)
I
- sin t
a

(9) Shiffing property of the l'ourier lransform is

(a) F[f(x - a)] : F(r)

(c) Flf(x a)l = eL F(a)

(10) The Fourier transform of f(x) . cos a,\ is

(a) F(1. i a) + ll(l -a)

(d)

1
a

F[f(x-a)]:e'' r(i,)

I(c) , [F(I + a) - F(tr -a)]

(iliu' 2714?(R€)

(d) None

(Contd.)



UNIT-I

2. (a) Prove that

2
lP"(x)12 dx if m = n.

2n+l
I

(b) Use Rodrigues formula to frnd P"(x), t = 0, 1,2,3,4.
3. (p) Prove that :

(2n + l) xP, = (n + l)P,,, + nP. r.

(qJ Prove that :

I

I
5

5

5

I

I
I

1*r-tyq ...,a*=offffi
I,]NIT-II

4 (a) Prove that

.ll
l- U p( x) l=; Ur-r (x ) - Je. r( x)l .

Prove that :

xJr=-pJo+xJo 1.

Express J,(x) in telms of Jo(x) ald Jr(x).

Prove that the eigen values of SL problem are real.

UNIT_III

Obtain the Fourier seies for f(x) = | x I in (-n, n), Hencc show that :

n1 llr
8-t2 32'5:'

Expand f(x) = 2x - x2 in the range (0, 3) as a Fourier series with period 3

Obtain the Fourier cosine series for (x) = x: in 0 < x < 2.

5

(b)

5. (!)
(ql

6. (a)

(b)

7. (p)

5

5

5

(q) Obtain the Fourier series for f(x): 
"o"] 

in -n < x < ,r
2

5

5

5

5

(Contd.)lUNW 274{7(Rc)



ll

UNIT-IV

(a) Find :

Llcosha tl.
(b) Use the transformations of derivatives to find the Laplace lransform of cos al.

(c) If LIfG)l = F(s), then prove that ,,f

e. (!) Find the inversr,. I aplace transfom of y _ur

(q) Find thc inversc laplacc ransform of - ] ,(s 2)(s+2f

(0

3

3

l- iru1o.. provided thc intcgral exisrs. 4rl

5

5

t

3

(r)

I0. (a)

(b)

ll. (p)

b-''' convolution theorem. 3

Use Laplace transform to solve the equation :

d2v - dv

- t t: +t _Jtc .. y{0) _ 4. y.t0l 2.dr' dt '

UNIT-V

Find the linite Irourier sine and cosine transforms of f(x) - xr, 0 < x < /
Find the fouricr sine and cosinc transforms of x' r, n > 0.

Fiad Fourier sine ransfom of I(x) - 6 ''1, x > 0. Hence show that :

.{

f I!{16*=r. m,m>o. sJ lrxr 2
0

(q) Show that finilc F'ourier sine and cosine transforms and thcir inverses are all Linear
transformalions. 5

.1UNw-27447(Re) .101)
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AU-l30

B,Sc, Part-III (Semester-V) Examination

5S : MATHEMATICS (New)
(Mathematical Methods)

Pape r-X
Time : Three Hours] [Maximum Marks : 60

Note :-Question No. I is compulsory and attempt it orce and solvc otre question

ftom each unit.
Choose the correct alternative (1 mark each) :

O lfP"(x) = (-l)', thcn what is the value ofx ?

(a) I (b) -1
(c) 0 (d) None

(ii) Alt roots of P"(x) = 0 arc :
(a) Dslinct O) Eual
(c) Complex (d) None

riiil What is the valuc of I.-lI]r-''t,t )

(a) -l O) 1

(c) 0 (d) r
(i9 Eigen fiuctions corresponding to different eigen values are :

(a) Linearly dependont (b) Lincarty indepcndent
(c) Real (d) None

(v) The fundamental peiod of tan x is :

(a) n (b) 2tt

n(c) , (d) None

(vi) Fourier series are associated with:
(a) Algebraic functions
(b) Special firnctions

(c) Periodic functions defined on some interval I
(d) Linear fimctions

vox 35306 (Conrd.)I



(vii) The inverse laplacc transform of -L is
s-a

(a) I
(c) e'

(viD The Laplacc transform ofcost is :

I
ta) 

", 
r,

lr(r'),u+o

o)t
(d) e''

(t)

ls(c) srJ (d) ;l
(ix) lfF[(x)] : F(r'), ther the Fourier transform of (ax) is :

s

s'?+l

1 rfl)., = o
\a/.(i)(a)

nll'). 
" 

* o
\a,/

(b)
la

I
(c) (d)

lal
(x) Thc Fourier tra[sform ofconvolution of(x) and g(x) for -co < x < o is :

(a) Flf ,t sl = Flf(x)l .Fls(x)l (b) Ftf*sl : Flf(x)l + Fls(x)l

(c) F[f-91 = F[f(x)] - F[g(x)] (d) F[f*91 = Flf(x)] / Fls(x)l

UNIT_I

2. (a) Find P3(x) by Rodrigues formula and show that l[x'&A)dx = *.

(b) show that JtPl(x)l'dx = n(n + 1)

r0

2+3

3. (p) Prov€ that nP" = xPl - Pj-,, where Pj = $

(q) Show thal Jx,\(x)dx=0 if m<n.

5

5

5

vox-3536 2 (Contd.)



5

T]NI'I'-II

4. (a) Prove that xJ', = -pJ, + xJo-1.

Prove that -4-
dx [,0 r,{*;]= *'r,-,,*r.

(a)

o)
(p)

Prove that Je(-x) = (-l)PJeE), ifp is an integer. 5

Piove that the eigcn values ofthe SL problem are real. 5

I,INTT-III

Obtain the Fourier series for f(x) - x cos x in [-r, r]. 5

Obtain the Fourier sine series for f(x) = x'lin 0 < x < 2. 5

Express the function f(x) : 7rx - x' as Fourier sine series in 0 < x < ,!. Deduce that :

llllrl
lr 3i 5, 7\ " 32'

(q) Express f(x): x as a half range sine series in 0 <x < 2.

I]NIT_TV

(a) Find L[t"], where n is a positive integer.

(b) Using rransformations ofderivatives find L[t sin at].

(b)

(p)

(q)

5

5

3

4

6

7

5

5

I 3

3

4

3

'..' sin t(c) Find the Laplace transfonn of J:-ot
dr

(q) Find the inverse Laplace transforn of fr* 4 by,t 
" -orolution theorem

(r) Use Laplace lranslbrm to find lhe solution ofthe equation:

9! r 9* =.or 2r. *,r, =,. *(Il = -,dt' \2)

3vox 15306 (Conrd.)
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UNrr-v
10. (a) Find the finite l'ouder sine and cosine kansforms off(x) = e* in (0, l)

(b) Find F[c-'] and hence show thar :

l=. 4
| 4+t'

5

F

x

(q) Find thc Fourier sine and cosine transforms of f(x) = x'e -, n > 0

5t

I l. (p) Find the Fourier sine transform of f1x) = 11 , a > 0. Hence evaluate Jtan-rl sin x dx

5

5

.lvox 35306 Tt5



AV-1783

B.Sc. (Pan-III) Semesaer-V Exanrination
55 : MATHEMATICS (New)

(Mathematical Mcthods)

Papor-X
Time : Tkcc Hoursl [Ma-ximum Marks : 5{)

Note :-Question No. I is compulsory and attcmpt it once and solve ONE qucstion from
cach unit.

Choosc thc correct altornative (1 mark cach) :

(i) lfp.(x) = l, thcn what is thc value ofn ?

(a) I

(c) o

(ii) Thc integral Jp"(x).p,.(x) dx + 0 if

(a)

(c)

m<n

(b) -r
(d) None

o)

(b)

(d)

m>n
m=n

(iii) What is the value of J,,,

(a) o

lt
2

(c) (d)

(iv) 'l he eigen values of Stmm-Liouvillc problem arc

(a) Rcal 11l)

(") Equal (d)

(v) Every Fourier scries is a :

(a) liigoDometric series (t)
(c) Exponenti. series (d)

lrrt The funr.lamental period o[sin r is :

(a) r (b)

(c) (d) None

Oii) lf L Ll(r)l- ', . rs > 0). rhen f(!r is :

s

(a) t' ' O) t'
(c) I (d) t

(viii) Every bounded function is ofexponential order :

(a) I (t) -l
(c) 0 (d) 2

It

I

lt

2

Complex

None

Power series

None

2r
7l

2

\\?7_ 8280 (Conld.)I



(ix) tff[f(x)] : f(),), then Foudcr transform of f(x-a) is:
(a) cr^.F()") O) e'r't(l)
(c) e'-.F(r) (d) None

(x) The Fou er transform ofe ' is :

2l
(,.) (b) l+l"r

2. (:a)

l+I'

2

l-).'(c)
I

(d) i- t0

3

(b)

(p)

UNIT-I
Show that p"(l) . I and p,(-x) ., (-l )"p"(x). I{ence or otherwisc deduce that
p"(-l): ( l)'. 5

hove that (2n +l)xp^ = (n + 1)p" r I np" r. 5

Prove that :

Jn"(x)dx=o,n+o 4

I

(D

(ii) Jo,(x) dx = z

(ct) show that lp*(x) p"(x)dx=0ifm+n 5

1

5

(a)

(b)

(p)

(q)

UNIT-II
Prove that xJ', = pJ,, - xJo - ,. 5

Express J5(x) in terms of Jo(x) and J,(x). 5

Prove that J e(x) = C-l)pJe(x), ifp is a positive integer 5

Find all the eigen values and eigen functions ofthe SL problem y"+ ,,ry:0, y'(0) = y'(1) = 0,

0<x<rr'. 5

UNIT_III

obtein the Fourier serics 1br (x) : x? in [-r, n]. Henc€ deducc that 4 = I - I * I * .'6t'2',t'6. (a)

(b) Find the Fourier series for thc l'unction f(x) defined in -n < x < r as

[-x ;r.x<0f(x)={
I x ,0<x<,r

Deduce thal :

trl
l't'5

iI.
5

:wPZ 8280
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7. G) Obtain the Fourier series for - cos x in (0, 2n). Ilcnce deduce that tI
2 (4n' - D'

5

5

3

- "r c.,s 6t cos 4t(c) l--valuate 
J , Ot

9. (p) lind rhc rnverse l,aplace transfo.- of , 
6t - 4

sr-4s+20

Verif, the convolurion rbeorem for q(t) - 1, fr(r) : cosh t.

Using Laplace transform mcthod, solve the equation :

S*r{.r y=3te . y(0) - 4, y'(0) = 2 .dr' dr '
IJNIT_V

Find the finite Fourier sine and cosine transfoms ofmx, 0 < x < l.

show thal Fourier cosine transform of f{x) - "-.' 
i5 la " 

t.
.t2

Find the Fouricr sinc and cosine transforms of x" -r, n > 0.

!'ind the finite Fouricr sine and cosi[e hansforms off(x) = sio ax in (0, 7r)

(q)

G)

4

l

4

510. (a)

o)

I l. (p)

(q)

5

5

5

lwPzJ280

(q) Obtain the cosine halfrange series for thc fwrction f(x) : x in 0 < x < 2.

UNIT-TV
8. (a) If Llf(01 = F(s), then prove that Lle'rf(t)l : F(s - a).

@) Find thc Laplace transform of tr sin at.
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