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B.A./B.Sc./B.Sc. B.Ed. (Part-III)
Suppl. EXAMINATION, 2021 

MATHEMATICS

Paper First

(Analysis)

Time : Three hours Maximum Marks : 50

UkksV& izR;sd bdkbZ ls dksbZ nks Hkkx gy dhft,A lHkh iz'uksa ds vad
leku gSaA
Attempt any two parts of each Unit. All questions

carry equal marks.

bdkbZ&1

Unit–1

1. (a) fl) dhft, fd e ,d vifjes; la[;k gSA
Prove that e is an irrational number.

(b) eku yks 
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rks ifjHkk"kk ls fuEu ds ekuksa dks Kkr dhft,µ
f x ( , )0 0 , f y ( , )0 0 , f xx ( , )0 0 , f yy ( , )0 0 , f xy ( , )0 0

Let 
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Then evaluate the following by definitions ;

f x ( , )0 0 , f y ( , )0 0 , f xx ( , )0 0 , f yy ( , )0 0  and f xy ( , )0 0 .

(c) Qyu f x( ) ds fy, vUrjky ( , )-p p  esa Qwfj;j Js.kh Kkr
dhft,] tgk¡µ
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Find the Fourier series for the function f x( ), in the

interval ( , )-p p , where :
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bdkbZ&2

Unit–2

2. (a) okLrfod eku Qyu f R:[ , ]0 2 ®  fuEu vuqlkj ifjHkkf"kr
gSµ
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rc vUrjky [0, 2] ij mifj vkSj fuEu jheku lekdyksa dk
ewY;kadu dhft, vkSj fl) dhft, fd Qyu f  dk vUrjky
[0, 2] ij lekdyuh; ugha gSA

[P.T.O.]
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Let the real-valued function f R:[ , ]0 2 ®  is defined

by :
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Then evaluate the lower and upper Reimann integrals 

in the interval [0, 2]; and prove that the function f is

not integrable in [0, 2].

(b) nks Qyuksa ds xq.kuQy ds lekdy ds vfHklj.k ds fy, vkcsy
ijh{k.k dk dFku fyf[k,A bldh lgk;rk ls lekdyu ds
vfHklj.k ds fy, ijh{k.k dhft,A
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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 :
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(c) lekdyksa ds fujis{k vfHklj.k dh ifjHkk"kk fyf[k,A fl)
dhft, fd fuEufyf[kr lekdy fujis{kr% vfHklkjh gSµ
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Define the absolute convergence of integrals. Prove

that the following integral is absolute convergent :
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bdkbZ&3

Unit–3

3. (a) ;fn f z u iv( ) = +  ,d fo'ysf"kd Qyu gS rFkk z re i= q]
tgk¡ u v r, , ,q lHkh okLrfod gSaA rc n'kkZb;s fd dkS'kh&jheku
lehdj.k dk /kzqoh; :i ;g gSµ
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If f z u iv( ) = +  is an analytic function and z re i= q,

where u v r, , ,q are reals. Then show that the polar

form of Cauchy-Riemann equation is following :
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(b) n'kkZb;s fd eksfc;l :ikarj.k w
z

z
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 , z-lery ds oÙ̀k 

| |z = 1 dks w lery esa bdkbZ oÙ̀k esa :ikUrfjr djrk gSA bl
oÙ̀k dk dsUnz Kkr dhft,A 

Show that the Mobius transformation w
z

z
=

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

circle of w-plane. Find the centre of this circle.

(c) n'kkZb;s fd izfrfp=k.k z w=  ] oÙ̀kksa ds ifjokj | |w - =1 l

dks f}ik'kh oØ ¼ySfefuLdsV½ ds ifjokj | | .| |z z- + =1 1 l esa 
:ikarfjr djrk gS] ftlds ukfHk fcUnq z = ±1 gSaA

[ 3 ] ED-2758 ED-2758 [ 4 ]



show that the mapping z w=  transforms the family

of circles | |w - =1 l into the family of double loop

(lemniscate) | | .| |z z- + =1 1 l; whose focii are 

z = ±1.

bdkbZ&4

Unit–4

4. (a) eku yks d ,d vfjDr leqPp; X ij ,d nwjhd gSA n'kkZb;s fd 
fuEu izdkj ls ifjHkkf"kr Qyu
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tgk¡ x y, Î X Hkh X ij ,d nwjhd gSA
Let d be a metric on a non-empty set X. Show that the

function defined below :
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where x y, Î X is also a metric on X.

(b) fdlh nwjhd lef"V esa n'kkZb;s fdµ
(i) izR;sd vfHklkjh vuqØe dkS'kh vuqØe gksrk gSA rFkk
(ii) izR;sd dkS'kh vuqØe ifjc) gksrk gSA
¼foykse dk izek.k nsuk vko';d ugha gS½
In a metric space, show that :

(i) Every convergent sequence is a Cauchy sequence. and

(ii) Every Cauchy sequence is bounded.

(No need to prove the converse part)

(c) n'kkZb;s fd okLrfod la[;kvksa dk leqPp; R ;ksx vkSj xq.ku
ds lkis{k ,d {ks=k gSA D;k R ,d Øfer {ks=k gS\
Show that the set R of real numbers with respect to

addition and multiplication is a field. Is R an ordered

field ?

bdkbZ&5

Unit–5

5. (a) izFke ,oe~ f}rh; x.kuh; lef"V;ksa dks mnkgj.k lfgr

le>kb,A

Explain first countable space and second countable

space by giving examples.

(b) nwjhd lef"V esa ,d leku lkarR; Qyu dks mnkgj.k nsdj

le>kb,A ;g lkarR; ls fdl izdkj fHkUu gS\

Explain the uniform continuity of functions in a

metric space. How it is different from continuity ?

(c) lagr lef"V dh ifjHkk"kk nhft,A fn[kkb;s fd lk/kkj.k nwjhd

lef"V (R, d) lagr ugha gSA

Define compact space. Show that the usual metric

space (R, d) is not compact.
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