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B.Sc. Part III

MATHEMATICS

Paper I

[Analysis]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 10 very short answer type
questions, is compulsory. Section �B� consists of
short answer type questions and Section �C�
consists of long answer type questions. Section �A�

has to be solved first.

[k.M ^v**

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA

Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. nks pjksa ds Qyuksa dh vodyuh;rk dk lw= fyf[k,A

Write the formula of differentiability of functions of

two variables.

2. vLi"V Qyu dk mnkgj.k nhft,A

Give an example of implicit function.

3. mifj jheku lekdy dk lw= fyf[k,A

Write the formula of upper Riemann integral.

4. lekdy ds fujis{k vfHklj.k dks ifjHkkf"kr dhft,A

Define absolute convergence of integrals.

5. bl o`Ùk dk lehdj.k fyf[k, ftldk dsUæ a vkSj f=T;k
r gSA

Write equation of the circles with centre a and radius

r.

6. Qyu f (z) ds fo'ysf"kd gksus ds fy, vko';d izfrcUèk
fyf[k,A

Write the necessary condition for f (z) to be analytic.

7. foo`Ùk xksyd dks ifjHkkf"kr dhft,A

Define open sphere.

8. cuk[k fLFkj fcUnq izes; fyf[k,A

Write Banach fixed point theorem.

9. nwfjd lef"V esa ,d leku lkarR;rk dks ifjHkkf"kr dhft,A

Define uniform continuity in metric spaces.
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10. i`FkDÏr leqPp; dk mnkgj.k nhft,A

Give example of separated sets.

[k.M ^c*

Section �B�

fuEukafdr iz'uksa osG mÙkj nsaA

Solve the following questions. 3×5=15

1. Jsf.k;ksa ds dkW'kh ds ewy ijh{k.k esa vfHklj.k dks le>kb,A

Explain convergence of series by Cauchy�s root test.

vFkok

Or

;fn f (x, y) = 2x2 � xy + 2y2 gks] rks fy (1, 2) vkSj
fx (1, 2) Kkr dhft,A

If f (x, y) = 2x2 � xy + 2y2, then find fy (1, 2) and

fx (1, 2).

2. n'kkZb, fd lekdy 
2

2

sin
a

x
dx

x
 vfHklkjh gSA

Show that the integral 
2

2

sin
a

x
dx

x
is convergent.

vFkok

Or

n'kkZb, fd lekdy �
0

cos ,xe tx dx R  ij ,d leku

vfHklfjr gksrh gSA

Show that the integral �
0

cosxe tx dx converges

uniformly in R.

3. n'kkZb, fd Qyu u = x3 � 3xy2 gkeksZfud gS rFkk laxr
fo'ysf"kd Qyu dks Kkr dhft,] ftldk fd ;g okLrfod
Hkkx gSA

Show that the function u = x3 � 3xy2 is harmonic.

Find corresponding analytic function whose real part

is this function.

vFkok

Or

f}jSf[kd :ikUrj.k  = 
2 �

z

z
 ds fLFkj fcUnq Kkr dhft,A

Find fixed point of the bilinear transformation

 = .
2 �

z

z

4. n'kkZb, fd 2  ifjes; la[;k ug° gSA

Show that 2 is not rational number..
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vFkok

Or

;fn A = [2, 3) vkSj B = (3, 5] gS] rks 
5

,
2

D A rFkk

7
,

2
D B  Kkr dhft,A

If A = [2, 3) and B = (3, 5], then find 
5

,
2

D A  and

7
, .

2
D B

5. eku yhft, (X, d) rFkk (Y, ) nks nwfjd lef"V;k¡ g® rFkk
f : X Y ,d larr Qyu gSA fl¼ dhft, fd ;fn f

,dSdh&vkPNknd gS vkSj X lagr gS] rc f �1 Hkh larr gSA

Let (X, d) and (Y, ) are two metric spaces and

f : X Y is a continuous function. If f is one-one

onto and X is compact, then prove that f �1 is also

continuous.

vFkok

Or

eku yhft, (X, d) ,d nwjhd lef"V gSA ;fn (X, d)

vlEc¼ gS rks fl¼ dhft, X nks fola?kh;] vfjDr lao`Ùk
leqPp;ksa ds la?k ds :i esa O;Dr fd;k tk ldrk gSA

Let (X, d) be a metric space. If (X, d) is disconnected,

then prove that X can be expressed as union of two

disjoint non-empty closed sets.

[k.M ^l*

Section �C�

fuEukafdr iz'uksa osG mÙkj nhft,A

Solve the following questions. 5×5=25

1. n'kkZb, fd Js.kh 
2 3

1 1 1
1 � + � + .....

3.5 5.5 7.5
 vfHklfjr

gksrh gSA

Show that the series 
2 3

1 1 1
1 � + � + .....

3.5 5.5 7.5
 is

convergent.

vFkok

Or

vUrjky �  < x < esa Qyu f (x) = x + x2 dk Qwfj;j
Js.kh Kkr dhft,A vr% n'kkZb, fd

2

2 2

1 1
= 1 + + + .....

6 2 3

Find Fourier series of function f (x) = x + x2 in � 

< x < . Hence deduce that

2

2 2

1 1
= 1 + + + .....

6 2 3
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2. ;fn f (x) = x x  [0, 1] esa ifjHkkf"kr gS] rks [0, 1] dks

n-cjkcj Hkkxksa esa foPNsnu djds n'kkZb, fd f R [0, 1]

rFkk 1

0

1
( ) =

2
f x dx A

If f (x) = x x  [0, 1] is defined in [0, 1], then divide

the interval in n equal parts and show that f R [0, 1]

and 
1

0

1
( ) =

2
f x dx .

vFkok

Or

n'kkZb, fd 
/ 2

0
log sin x dx  vfHklkjh gSA

Show that 
/ 2

0
log sin x dx  is convergent.

3. n'kkZb, fd :ikUrj.k w = 
1 �

1 +

z
i

z
 o`Ùk | z |  = 1 dks w

-lery esa okLrfod v{k ij vkSj o`Ùk ds vkUrfjd Hkkx

| z | < 1 dks w-lery ds Åijh v/kZHkkx esa :ikUrfjr
djrk gSA

Show that the transformation w = 
1 �

1 +

z
i

z
 transforms

the circle | z | = 1 into real axis of w-plane and interior

part of the circle | z | < 1 into upper half part of w-

plane.

vFkok

Or

fn[kkb, fd :ikUrj w = z2 lery esa o`Ùkksa | z � a | =  c

(a, c okLrfod gS) dks laxr w lery esa eaFkjd esa :ikUrfjr

djrk gSA

Show that the transformation w = z2 transforms circles

| z � a | = c (a, c are real) into limcon at corresponding

w-plane.

4. fl¼ dhft, fd fdlh nwjhd le`f"V esa ifjfer la[;k esa

foo`Ùk leqPp;ksa dk loZfu"B foo`Ùk gksrk gSA

Prove that in a metric space, the intersection of a

finite number of open sets is open.

vFkok

Or

fl¼ dhft, fd fdUg° nks fHkUu okLrfod la[;kvksa ds
eè; de ls de ,d ifjes; la[;k gksrh gSA

Prove that there is atleast one rational number lies

between two different real numbers.

5. foLrkj izes; fyf[k, ,oa fl¼ dhft,A

State and prove the Extension theorem.
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vFkok

Or

eku yhft, (X, d) rFkk (Y, ) nks nwfjd lef"V;k¡ g® rFkk

f : X Y ,d Qyu gSA fl¼ dhft, fd f ,d fcUnq

x0 X ij larr gS vkSj X esa dksbZ vuqØe {xn}, x0 ij

vfHklfjr gksrk gS] ;fn vkSj dsoy ;fn {f (xn)}, f (x0)

ij vfHklfjr gksrk gSA

Let (X, d) and (Y, ) be two metric spaces and

f : X Y is a mapping. Prove that f is continuous at

point x0 X and every sequence {xn} in X converges

to x0 if and only if {f (xn)} converges to f (x0).

r r r r r d r r r r r
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