
AT-372

B,Sc. (PrrtJII) Sem$ter-V Eramination

MATITEMATICS (OLD) (UPTO SUMMER-2018)

(Analysis)

Paper-IX
'l ime : Three Hours] [Maximum Marks : 60

Note :-(l) Question No. 1 is compulsory.

(2) AtteErpt ONE question from each unit.

1. Choose the corect alternatives :

(l) A function F(x, y) is harmonic in D if: I

{a) F I F =0 (b) F -F 0

(c) Fv I F), - 0 (d) None ol'lbese

(2) A Bilinear tlansformation with only one 6xed poirt is j I

(a) Loxodromic O) Elliptic

(c) Hyperbolic (d) Parabolic

(3) Ii {A"} be a finite or infinite collection of sets Ao then [J a" I
(a) (b)

(c) (d)

(4) If f be a bounded function defined on [a, b] and p be any partitio! of [a, h] then

L(p, -0 =.......... I

(a) L(p, 0 (b) uG, 0
(c) L(p, f) (d) -U(p, 0
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(5) A bounded lunction f is Riemann integrable on [a, b] if its

(a) Upper and lower integrals are equal

(b) Lower and upper integrals are not equal

(c) L(p, 0 : -tj(p, 0
(d) Nonc of thesc

(6) Th! fixed poirts of the tmnsfomration 1, = '- I *"z+l
(a) z= l, -l
(c) z=0, 1

(?) 'lhc neighbourhood of a point is

(a) an operl set

(c) a scmi open set

u(p, 1) = t.(p, 1),

L(r. -0: tr(p, f).

(b) z: i, -i
(d) z= t,2

(b) a closed set

(d) a semi closed set

1

(8) Cauchy Ricmann equations of an anal)4ic function w = u + iv are

(a) u, . v) anC u, - v, (b) u_ = v" and ur: v,

(c) u" - v, and u, = v* (il) u. = -v, and u, = v*

{9) Il f(z) and l(z) arc both anailrc, then f(z) is :

(a) Identically zcro (b) Constant

(c) Unbounded (d) Nine of these

(10) If f: x J y is a continuous mapping and X is compact, then

(a) f(x) is connected (b) f(x) : O

(c) (x) I { (d) (x) is compact

UNIT-I

2. (a) Iffis bounded function defined on [a, bl and p be any partirion of[a, b] then prove

that

(i)

(ii)

1
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(b) If f be a bounded and integrable function defined on [a, b] with m, M as infimum.

supremurn respectively, then plove that there exist a number p betwccn nr and M, such

that :

(x) dx =p(b - a)j 3

*2d* ,3d*

--. 
converyes but

r/x'+1 i
2 {x'+l

3. (p) Prove that a bounded functiotr f defined on [a, b] is integable on [a, bl i{I lor cach

€>0,fapartitionpof[a,b] such that U(p, 0 - L(p, f) < e. 4

(q) Test the integrals for convergence :

(c) Prove that I
2
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UNIT-II
4. (a) If w- (z) = u + iv be analytic in D and z = ee,6, where u, v, €,0 are the real numbers

au lav _& Iau
then nrove that :- -':- and -- --. 5' 6e edO it ed

(b) Separate log z into real and imaginary parts. Using Cauchy-fuemann condirions to
show that log z is analytic for z + 0. 5

5. (p) Show that the function u = xr - 3xy'7 is harmonic and find the corresponding anall,tic
function. 5

(q) Ler (z)=45qll4, z + 0 and f(0):0 show that t(z) is nor analytic ar z = 0.
x' + y''
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UNIT,_III

6. (a) Prove that every bilinear transformation with two non-infinite fixed points a, p is of

w-.r Ir-o)
lhc tbrtn 

--- - ii | -:-- , wherc K is constant. 5$ -p \z $)
(b) Frnd a bilincar transformation which maps point z = 0. i, -l into w = i, I, 0 respectively.

i. (p) l'rove thar thc biiinear transformation is a combination oftranslation, rotation, stretchin5g

and inversion. 5

(q) l)rtcrmine the cquation o[ the curve in thc w-plane into which the straight lilrc
1r y I rs mappe<I under the tmnsformation (i) w = 2':, (ii)w= llz. 5

IJNIT-IV

(a) ShowthatJd(xyj d(x')') i < d(x, x') + d(y, y'), where x, y, x', y' € X, (X, d) be a metric

space. 5

ib) Definc ucighhourhood ofpoint and sbow that cvery ncighbourhood is an open set.

5

lr-\ Piove thal cv(:fl convergcnt seqrreflce in a metric space is a Cauchy sequence. 5

1,, l. rX ii bc ., .nci: ic spJ(.. i'rovc that a subset G of X is open iff it is a union of
optr- :phcres 5

UNIT-V

i.r

i0. (a)

(b)

Prove that closed subsets of compact sels are compact. 5

Prove thal a mapping f of a mctic space X into a melric space Y is conliluous orl X
if and only il f r(V) is open in X lbr every open set V in Y 5

l.et X. \ be merric spaces rnd l : X + Y. Prove lhat f is continuous itr f(A)cf(A)
for evcry subsct A of X. 5

Ii f be contiruous mapping of a connecled metric spacc X into a metric spacc Y, then

prove thal f(x) is connected. 5

11. (p)

(q.)
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