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AW-1736

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
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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 )
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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.)
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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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