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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
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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
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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
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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
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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
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