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B.Sc. Part-IIT (Semester—V) Examination
MATHEMATICS
MATHEMATICAL ANALYSIS
Paper-1X
Time : Three Hours] [Maximum Marks : 60
Note : — (1) Question No. 1 is compulsory, attempt it once only.

(2) Attempt one question from each unit.
1. Choose the correct alternative : 10
(1) Consider P=(1, 2, 3, 4) is a partition of interval [ 1, 4], then u(P) is........
@@ 1 (b) 2
© 3 d 4
(i) Letf be abounded function defined on [a, b] and P be any partition of [a, b], P* be refinement
of P. Then L(P,f) and L(P*,f) satisfy..........
(@) L(P,f)<L(P* 1) (b) L, f)=UP* 1)
(c) L(P,f)> L(P* 1) (d) None of these
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(v) ~Inpolar form, the Cauchy Riemann equation can be
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(d) None ofthese

dw
If w=u +1iv is analytic functionin D, then — is :

dz
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A Mobius transformation w = az, a is real number, is :

(a) Rotation transformation (b)  Magnification transformation

(c) Translation transformation (d) None of these
A bilinear transformation with only one fixed point is :
(a) Loxodromic (b)  Parabolic
(c) Ellptic (d) Hyperbolic
For any collection of {A _} opensets, 9 A, is:
(a) Closed (b) Open
(c) Semi-open (d) None ofthese
Let X denote a discrete metric space and A — X then:
(a) Aisopen
(b) Aisclosed
(c) Aisbothopenandclosediff A = ¢ and A =X
(d) Aisbothopen and closed
UNIT—I

Let the functions fand g be integrable on [a, b] and let ¢ be any real constant then

() acR[q b and | @dx=a(b-a)

5

(Contd.)



(b)
3. (9
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5. (o)
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) afeR[a b]and [(af)(x)dx=a]f dx.

Refinement ofa partition P increases lower sums and decreases upper sums 5
ie. L(P, f)<L(P* f)and U(P, /)= U(P*, f)

OR

If fis a bounded and integrable function over [a, b] and M, m are the bounds of fover [a, b],

then prove that 5
b

m(b—a)é If(x)dxﬁ M(b—a)

If f R [a, b],then F:[a, b] > R defined by F(x) = If(t) dtis continuous on [a, b]. If

a

fis continuous at x, €[a, b] then F is differentiable at x, with F (xo) =f (xo) and if f is
continuous on [a, b] then F is differentiable on [a, b] with F (x) = f(x) Vx €[a,b]. 5
UNIT—II

Let f(x),g(x)eC. a<x<oo and OSf(x)Sg(x),VXZathen 5

I g(x dx converges — I f dx converges
(i) If(x)dx = :Ig(x)dx = o

—x _n—1 .
Prove that .[e X" s convergent for any n. 5
1

OR

Show that the integrals :

T cosx
; dx
(1 .! l e and

xdx

I [ .
(i) '1[3x4+5x2+1x

Converges absolutely. 5
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22m—1 1
Provethat%Z \/; % m+5 5

UNIT—III

Prove that necessary condition that f (z) =u (x, y) +iv (x, y) be analytic in a region D is

Ou _Ov Ou _ 0v
ox oy oy ox nD. >

Show that 4 = * —3x”y is harmonic and find its harmonic conjugate function. Hence find the

analytic function f(z)=u+1iv. 5
OR

If f(z) is analytic function with constant modules show that f{z) is constant. 5

If w=¢+i¥ represents the complex potential for an electric field and

X

T:(xz—y2)+x2+y

> - Determine the function ¢ . 5

UNIT—1V

z+1°

loxodromic. 5

Find the fixed points of the transformation W = State whether it is hyperbolic, elliptic or

Prove that, every bilinear transformation with two non-infinite fixed points «, B is of the form

w—o z—a
=k

w— o B ,where k is the constant. 5
OR
. o | |
Under the transformation W = — a straight line L in the z-plane is mapped into : 5
4

(1) acircleifdoes not pass through the origin z=0.
(i) astraight line if L passes through the origin z= 0.

Find the bilinear transformation which maps the points z=1, i, —1 into the points w = 1, 0, —1.
Find the image of | z | < 1. 5

UNIT—V

Let X be a non-empty set and let d be a real function of ordered pairs of elements of X which

satisfies the following conditions. 5
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@) d(x,y):0c>x:y

(i) d(x, y) < d(x, z) +d (y, z) show that d is a metric on X.

(b) Let {A_} beafinite or infinite collection of sets A then [U A, } =NA;, 5
OR
I1. (¢) Let(X, d)beametricspaceand A < X. Prove that A is closed iff A contains its boundary
b(A) c A. 5
(d) Let(X, d)beametric space and x, y, x', '€ X show that 5

| d(x,y)—d(x',y')| Sd(x,x’)+d(y, y‘)
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