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uksV & iz'u i= rhu [k.Mksa esa foHkDr gS A lHkh rhu [k.Mksa ds iz'u funsZ'kkuqlkj gy

dhft;s A vadksa dk foHkktu izR;sd [k.M esa fn;k x;k gS A

Note: Question paper is divided into three sections. Attempt question of all three section
as per direction. Distribution of Marks is given in each section.
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[k.M & ^v*  Section - 'A'

izR;sd bdkbZ ls nks iz'u gy dhft;s A

Attempt two questions from each unit.

vfry?kqmRrjh; iz'u] 'kCn lhek 30 'kCnksa esaA (10x2=20)

Very short answer question (word limit 30 words.)

bdkbZ & I  / Unit -I

1- leqPp; ds laojd dks ifjHkkf"kr dhft;sA

Define closure of a set.

2- fl) dhft;s fd nwfjd lfe"V  ,X d  esa X  fooR̀r leqPp; gS &

Prove that in Metric space  ,X d , X  is open set.

3- iw.kZ nwfjd lfe"V dks ifjHkkf"kr dhft;sA

Define complete metric space.
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bdkbZ & II  / Unit -II

4- nwfjd lfe"V ds vk/kkj dks ifjHkkf"kr dhft;sA

Define Base of metric space.

5- lk/kkj.k nwfjd lfe"V R esa l?ku leqPp; dk mnkgj.k fyf[k;sA

Write an example of a dense set in usual metric space R .

6- vuqØfed lagrrk dks ifjHkkf"kr dhft;sA

Define sequential compactness.

bdkbZ & III  / Unit -III

7- jSf[kd :ikarj.k dh 'kwU;rk dks ifjHkkf"kr dhft;sA

Define nullify of linear transformation.

8- jSf[kd :ikarj.k ds vkO;wg dks ifjHkkf"kr dhft;sA

Define matric of Linear transformation.

9- jSf[kd Qyud dks ifjHkkf"kr dhft;sA

Define linear fucntional.

bdkbZ & IV  / Unit -IV

10- vkO;wg 
sin cos
cos sin

A
 
 

 
   

 ds vkbxu eku Kkr dhft;sA

Fine Eigen value of 
sin cos
cos sin

A
 
 

 
   

.

11- fl) dhft;s fd le:i vkO;wg ds lkjf.kd leku gksrs gSa \

Prove that determinantes of similar matrices are equal.
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12- fuEu f}?kkrh le?kkr dk lefer vkO;wg fyf[k, %

2 2 22 2 4 5x y z xz yz xy     

Write symmetric matrix of following quadratic form :
2 2 22 2 4 5x y z xz yz xy     

bdkbZ & V  / Unit -V

13- ;wfDyMh; vkarj lfe"V 3( )V R  esa lfn'kksa  1, 3,3    vkSj  3, 2,1     ds chp dks.k

Kkr dhft;sA

Find the angle between vector  1, 3,3    and  3, 2,1     of Euclidean inner

product space 3( )V R .

14- ;fn V  vkarjd xq.ku lfe"V gS rc fl) dhft;s fd &  0 V

If V  is inner product space Then prove that :  0 V

15- fl) dhft;s  2V R  fd dk vk/kkj    1, 3 2, 2s    ykafcd gS \

Prove that the base     1, 3 2, 2s    of  2V R  is orthogonal ?

[k.M & ^c*  Section - 'B'

y?kqmRrjh; iz'u ¼'kCn lhek 60 'kCn½

Short answer question (words limit 60 words) 5x6=30

lHkh iz'u gy dhft;sA

Attempt all questions.

bdkbZ & I  / Unit -I

16- nwjhd lfe"V  ,X d eas fl) dhft;s fd &

     , , , ,d x z d z y d x y x y X   
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In a metric space  ,X d prove that :

     , , , ,d x z d z y d x y x y X   

vFkok@OR

fl) dhft;s fd fdlh nwfjd lfe"V esa leqPp; F  laoR̀r gS ;fn vkSj dsoy ;fn og

vius leLr lhek fcUnqvksa dks varfoZ"V djrk gS \

Prove that in a metric space, a set F  is closed if and only if it contains all it's limit

points.

bdkbZ & II  / Unit -II

17- fl) dhft;s fd f}rh; x.kuh; nwfjd lfe"V dh izR;sd milfe"V f}rh; x.kuh; gksrh

gS \

Prove that subspace of second countable metric space is second countable.

vFkok@OR

fl) dhft;s fd lagr nwjhd lfe"V cksbtkuks oklLVªkl xq.k/keZ j[krh gS \

Prove that a compact metric space has the Bolzano Weistrass property ?

bdkbZ & III  / Unit -III

18- lfn'k lfe"V lekdkfjrk dk ewyHkwr izes; fyf[k, vkSj fl) dhft;s \

State and prove fundamental theorem of Vector space homomorphism ?

vFkok@OR
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lfn'k lfe"V  3V R  ds fy, vk/kkj leqPp;       1, 2,3 , 1, 1,1 , 2, 4,7B     dk }Sr

vk/kkj Kkr dhft;sA

Find dual basis of vector space  3V R  for than basis set

      1, 2,3 , 1, 1,1 , 2, 4,7B     .

bdkbZ & IV  / Unit -IV

19- fl) dhft;s fd vkO;wg

6 2 2
2 2 1

2 1 3
A

 
    
  

 fod.khZ; gS \

Prove that following matrix is Diugonalizable :

6 2 2
2 2 1

2 1 3
A

 
    
  

vFkok@OR

ykfEcd :ikarj.k Kkr dhft;s tks &

2 2 210 2 5 6 10 4x y z yz xz xy       dks dSuksfyd izk:i esa cny nsaA

Find orthogonal transformation which transform following into canonical form :
2 2 210 2 5 6 10 4x y z yz xz xy     

bdkbZ & V  / Unit -V

20- dkS'kh 'oktZ vlfedk fyf[k, vkSj fl) dhft;sA

State and prove Cauchy-Schwarz Inequality.
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vFkok@OR

;fn ,   okLrfod vkarj xq.ku lfe"V esa lfn'k gS bl izdkj fd    rc fl)

dhft;s fd &  , 0     

If ,   are two vector in a Real inner product space such that   . Then

prove that :  , 0     

[k.M & ^l*  Section - 'C'

nh?kZmRrjh; iz'u&

Long answer question: 2x15=30

fuEukafdr esa ls fdUgh nks iz'uksa dks gy dhft;sA

Attempt any two questions from the following:-

 bdkbZ & I  / Unit -I

21- ekuk nwfjd lfe"V gS vkSj rc fl) dhft;s &

(i) A  laoR̀r leqPp; gS

(ii) A B A B  

(iii) A  laoR̀r gS A A 

(iv) A B A B  

(v) A B A B  

Let be a metric space and then prove that

(i) A  is closed set

(ii) A B A B  

(iii) A  is closed A A 

(iv) A B A B  

(v) A B A B  



bdkbZ & II  / Unit -II

22- ,d nwfjd lfe"V  ,X d  iF̀kdj.kh; gS ;fn vkSj dsoy ;fn og f}rh; x.kuh; gS \

Prove that a metric space  ,X d  is seprable if and only if it is second countable ?

bdkbZ & III  / Unit -III

23- fl) dhft;s fd leku {ks= ij nks ifjfer foeh; lfn'k lfe"V;ka rqY;dkjh gksrh gS

;fn vkSj dsoy ;fn mudh foek leku gS \

Prove that two finite dimensional vector spaces on same field are isomorphic if

and only if their dimension are same ?

bdkbZ & IV  / Unit -IV

24- eku yks  V F  ,d ifjfer foeh; lfn'k lfe"V gS rFkk ,W V dh lfn'k lfe"V gS rc

fl) dhft;s &

dim dim º dimw w V 

Let  V F  be a finite dimensional vector space and W  be subspace of V . Then

prove that :

dim dim º dimw w V 

bdkbZ & V  / Unit -V

25- fl) dhft;s izR;sd ifjfer foeh; vkarj xq.ku lfe"V ,d izlkekU; ykafcd vk/kkj

j[krk gS \

Prove that every finite dimensional inner product space has an orthogonal basis.
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