
 

 P. T. O.  

Roll No. ...................................  
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B. A. (Part III) EXAMINATION, 2021 

MATHEMATICS 

Paper First 

(Analysis) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd iz’u ls dksbZ nks Hkkx gy dhft,A lHkh iz’uksa d¢ vad 

leku gSaA 

 Attempt any two parts of each question. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ Mh* ,syEcVZ vuqikr ijh{k.k dk dFku fy[kdj mls fl) 

dhft,A  

Write and prove the statement of D’Alembert ratio 

test.  
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¼c½ Qyu % 

2 2( , ) sin cosf x y x y x y   

ds fy, ;ax izes; dk lR;kiu ewy fcUnq ij dhft,A 

Verify the Young’s theorem at origin for the function : 

2 2( , ) sin cosf x y x y x y  

¼l½ Qyu f (x) ds fy, varjky (– , ) esa Qwfj;j Js.kh Kkr 

dhft,] tgk¡ % 

0 , 0
( )

sin , 0

x
f x

x x
  

Find the Fourier series of the function f (x) in the 

interval (– , ), where : 

0 , 0
( )

sin , 0

x
f x

x x
 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ ^lekdyu xf.kr ds ewyHkwr izes;* dks fyf[k, ,oa fl) 

dhft,A  

State and prove ‘fundamental theorem of integral 

calculus’.  
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 P. T. O. 

¼c½ 
2

0

log

2

x
dx

x
 dk vfHklj.k ds fy, ijh{k.k dhft,A   

Test the convergence of 
2

0

log

2

x
dx

x
. 

¼l½ izkpy ds lkis{k vodyu dh lgk;rk ls 

23

0
, 0xx e dx  dk eku Kkr dhft,A  

Find the value of 
23

0
, 0xx e dx  with the help of 

differentiation with respect to parameter.  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ;fn % 

w = f (z) = u + iv 

fo’ysf”kd Qyu gS rFkk (cos sin )xu v e y y ] rc f (z) 

dks z ds inksa esa Kkr dhft,A  

If : 

w = f (z) = u + iv 

is an analytic function and (cos sin )xu v e y y , 

then find f (z) in terms of z. 
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¼c½ n’kkZb, fd :ikUrj.k % 

2 3

4

z
w

z
  

oŸ̀k 
2 2 4 0x y x  dks ljy js[kk 4u + 3 = 0 ij 

izfrfpf=r djrk gSA  

Show that the transformation : 

2 3

4

z
w

z
 

maps the circle 2 2 4 0x y x  onto the straight line 

4u + 3 = 0. 

¼l½ n’kkZb, fd :ikUrj.k 

2
z ic

w
z ic

] tgk¡ c okLrfod gS] 

oŸ̀k z c  ds nkfgus v)Z&Hkkx dks w-lery ds Åijh v)Z& 

Hkkx esa izfrfpf=r djrk gSA  

Show that the transformation : 

2
z ic

w
z ic

 

where c is real, maps the right half of the circle z c  

into the upper half of the w-plane.  



 [ 5 ] E–3339 

 P. T. O. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ fl) dhft, fd fdlh nwjhd lef”V esa izR;sd laòr xksyd ,d 

laòr leqPp; gksrk gSA  

Prove that in a metric space, every closed sphere is a 

closed set.  

¼c½ ckuk[k (Banach) ladqpu fl)kUr dks fyf[k, rFkk fl) 

dhft,A  

State and prove Banach’s contraction principle.  

¼l½ eku yhft, fd d ,d vfjDr leqPp; X ij ,d nwjhd gSA 

n’kkZb, fd vxz :i ls ifjHkkf”kr Qyu % 

* ( , )
( , )

1 ( , )

d x y
d x y

d x y
 

tgk¡ , X,x y  Hkh X ij nwjhd gSA   

Let d is a metric on a non-empty set X. Then show that 

the function defined as : 

* ( , )
( , )

1 ( , )

d x y
d x y

d x y
 

is also a metric on X, where , Xx y . 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ cs;j laoxZ izes; dks fyf[k, ,oa fl) dhft,A  

State and prove Baire’s category theorem.  

¼c½ ^izR;sd lagr nwjhd lef”V cksYtkuks&okb,LVªkl xq.k/keZ (BWP) 

j[krk gSA* fl) dhft,A  

Prove that ‘every compact metric space has the 

Bolzano-Weierstrass property’. 

¼l½ fl) dhft, fd ,d lac) leqPp; dk larr izfrfcEc lac) 

gksrk gSA  

Prove that continuous image of a connected set is 

connected.  
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