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B.A./B.Sc./B.Sc. B.Ed. (Part-III)

Suppl. EXAMINATION, 2021
MATHEMATICS
Paper First
(Analysis)
Maximum Marks : 50

AT &1
Attempt any two parts of each Unit. All questions
carry equal marks.
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Unit-1
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Prove that e is an irrational number.
a4 @l
(x’ = y?)
fon={ w200

0 , 99 (x,y)=(0,0)
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ar gRAreT & 9 & 9 @ S i —
1:(0,0), ,(0,0), 1,.(0,0), £,,(0,0), £,,(0,0)
Let
(x’ —y?)
=1 x1 2
0 , when (x,y)=1(0,0)

., when (x, ) #(0,0)

Then evaluate the following by definitions ;

/.(0,0), £,(0,0), 1..(0,0), £,,(0,0)and f,,(0,0).
®ad f(x) B U e (-, ) § BRER 9ol s
I, STel—

f(x):{

Find the Fourier series for the function f(x), in the
interval (—m, ), where :

T+x, 7©T<x<0
f(x)={

T+x, 7wT<x<0

n—-x, O<x<m

n—-x, O<x<m
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Fx) = x+x?%, xe[0,2]ﬂelTxtlﬁﬁ'€[%l
RS ,xe[O,2]E[€1Tx3TCIﬁﬁ'J%I

g 0 [0, 2] W IuR TR =1 | qurenRat &

AT Hiforg 3R fg wifoTw 6w/ &1 saaa

[0, 2] W FHEHRTHEG &l 2 |
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Let the real-valued function f:[0,2]—> R is defined
by :
f(x) = {

x+x? , xe[0,2]and x is rational

x* +x°, x €[0,2]and x is irrational

Then evaluate the lower and upper Reimann integrals
in the interval [0, 2]; and prove that the function fis
not integrable in [0, 2].

&1 Herl & O & IR o ATTET & o 3ree
e Bl HUT T | IHAT FErEdr § GHIE
ST o ferw adreror shiferg |

o Sinx
j e, ——dx, a>0
a

2
X

Write the statement of Abel’s test for the convergence
of Integral of product of two functions. By using this,
test for the convergence of following integral :

ro o Sinx
a

’ 2
X

qaeRdl & e sifvErer & aRumor fafae ) Reg
ity o Ffaiaa qameed e SiivErr —
J‘OO COS mx

2 2
O a”+x

dx, a>0

dx,a >0

Define the absolute convergence of integrals. Prove
that the following integral is absolute convergent :
J-oo COS mx

2 2
O a” +x

dx,a>0
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e f(z) = u+ iv TF fagafte waw & qon z = re”,
e u, v, r,0 T arEdfad ¥ | a9 Ay fh wre-dmm
FHIHTT HT AT & TE &—
ou oOv ov  —ou
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If f(z) = u + iv is an analytic function and z = re”,
where u, v, r,0 are reals. Then show that the polar

form of Cauchy-Riemann equation is following :

ou oOv ov  —ou

r—=—andr—=——

or 00 or 09

a&@%ﬁWWw:%,z—W%gﬁ
o

|z|= 1 w GHad § Zhle g § SAART Bl & | 29
I HT Beg S BITT |

Show that the Mobius transformation w = 3_42
z—

transforms the circle| z| = 1 of the z-plane into the unit

circle of w-plane. Find the centre of this circle.
EQT@%Q‘%%BWTZ=\/;,@%W|W—I\=X
1 fgunsht asp (@fufeede) d aRam |z 1] |z + =4 &
AR e 8, o T g z = +1 21
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show that the mapping z = Jw transforms the family
of circles |w —1|=A into the family of double loop
(lemniscate) |z —1|.|]z+1]=A; whose focii are
z ==l

g1 —4

Unit—4
A @l d U ARFT a9z X T UF qUF & | 90 b
=T 9ehR | qRIS e

4" (e, y)= 220

1+d(x,y)
aﬁx,yeXﬂﬁXWW@?ﬁ%l
Let d be a metric on a non-empty set X. Show that the

function defined below :
. d(x,
d (x, y) = 20 Y)

1+d(x,y)

where x, y € X is also a metric on X.

foret i Tmfte & qorfzdr foh—

(i) T SAMTETE STRA IS ST il & | e
(ii) T HILT ATHA RIS BT ¢ |

(feri a1 goToT 3T STasEs® R °)

In a metric space, show that :

(1) Every convergent sequence is a Cauchy sequence. and
(i1) Every Cauchy sequence is bounded.

(No need to prove the converse part)
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Show that the set R of real numbers with respect to

addition and multiplication is a field. Is R an ordered
field ?

SPIS—5

Unit-5
g9 ugq fadE MO @Eitedl @l Sareier akd
JHATRU |
Explain first countable space and second countable
space by giving examples.
Tk Fafte § Uk G HIAT Bl I ISET e
qHAEY | I8 Fidd F e TR T &7

Explain the uniform continuity of functions in a
metric space. How it is different from continuity ?
Hed Faite &l aivr i | fearsd o |remer glis
Fuftz (R, d) ded & 2 |

Define compact space. Show that the usual metric

space (R, d) is not compact.



