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B.Sc. (Part-III) Examination, 2020
MATHEMATICS

Paper - |
(Analysis)
Time Allowed : Three Hours
Maximum Marks : 50 '

Minimum Pass Marks : 17

s ;@ v s &I T® W & I A WA &
S o T B gio FRta
:Note : All questions are combulsory. Attempt any two
parts from each question. Al questions carry
equal marks.
g1/ UNlT-I‘V
Q. 1. ‘(a) aﬁaqﬁmﬁ%@aﬁzaﬁﬁal
State &' préve Abel test.
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(b)

(c)

(@)

(@)
A P R wa B R W RE

it

State & prove Young's theorem for two
variables.

R —T < X < T ¥ B f(x) = x + X2 B
pRer Aot e B qon aeigd

.ﬁ =1+ _.1_ + _1_
6 rr
Find the Fourier series of function f(x) = x + X2

in interval =t < x < 7. Also deduce that

soR-11 / UNIT-II
fz aBY B e Re @ 9
G 2l
Prove that every monotonic function is

Riemann integrable.
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(b)

(c)

(@)

(3)
uﬁf(x)=x2,xe[0,a]:a>0a‘ra‘éﬁ3@ﬁ$

a3

a

2

x° dx =
feR[O,a]?MTj0 X 3

If f(x) = x2, x € [0, a] : a > 0 then prove that

a3

a
2
x© dx=—
f € R[O, a] & -[o 3
oy & I sinx?dx fRERT &
0
Prove that I sinx?dx is convergent.
0

$®R-111 / UNIT-III
R w = f(2) = u + iv iR wem & @
u—v=eXcosy—siny) a8 w B z S Tl A

Fa Pl

fw=fz=u+ivis analytic function &

u-v = eXcosy — siny) then find out the

value of w in terms of z.

P.T.O.
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(b)

(c)

wag AT D f(z) # 0 a8 Rig IR 6

(4)
mﬁuﬂwmﬁ%ﬁsﬁommwﬁ

AT 1, i, —1 | wafkfa & gl
Find the mobius transformation that maps 0,
1, & o into 1, i, & -1 respectively.

uﬁf(z),z-maaasa}aoﬁzar%aaﬁm

yRREer w = f(z), & D & @l fegell W

IS B &

Let f(z) be an analytic function of z in a

g domain D of the z plane and let f(z) # O

inside D, thenvp'rove that the mapping w =

f(z) is conformal at all points of D.

()

-1V / UNIT-IV

Q. 4. (a) "1 d e 3Ra WY X R w6 [a &l =
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(b)

w7 & gRHRE BeH d*(x,y):-———m‘:l((’:’y) et

M>0, x, ye Xdd asd 6 d*, X R &

s Bl

Let (X, d) be a metric space. A mapping

M d(x,y)

d* is defined such that d*(x,y)=
1+d(x,y)

where M > 0, 3+ x, y € X then show that d*
is a metric on X.
iz AR B 5 Qo wafe § s faga

e, fgu @gwa A gl

- P.T.0.
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(c)

(a)

(b)

(6)

Prove that ip a metric space, every open
sphere is an open set.
Rig B 5 g e & vl e s
uReg g 2
Prove that in a metric space, every Cauchy
sequence is bounded.

$PE-V / UNIT-V
IR ot W @ TRl 7 Rig SR
State & prove Baire’s category theofem.
gl (X, d) iR (Y, p) & Ko wafe & @
f:X > YU dad e ¢ a Rig doe &

UE WEd W d B Wad Bed Ged 8l &
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(7

If (X, d) & (Y, p) are two metric sSpace &
f: X =Y is continuous function, then prove
that every continuous image of compact set
is compact.

(c)ﬁﬁnm%%aaa'ﬁaﬁ%m

State & prove extension theorem.
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