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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidates

should limit their answers to the questions on the

given answer sheet. No additional (B) answer

sheet will be issued.

uksV % ;g iz'u&i= lÙkj (70) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) (2×19=38)

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any two (02)

questions only.

uksV % [k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, mUuhl (19) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Prove that the set of all solution (a, b, c) of the equation

a + b + 2c = 0 is a subspace of the vector space V3(R).

fl¼ dhft, fd lehdj.k a + b + 2c = 0 ds lHkh gyksa

(a, b, c) dk leqPp;] lfn'k lef"V V3(R) dh ,d milef"V

(subspace) gSA

2. If W1 and W2 are finite dimensional subspace of a

vector space V, then show that W1 + W2 is finite

dimensional and :

      dim W1 + dimW2 = dim(W1  W2) + dim(W1 + W2)
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;fn W1 vkSj W2 ,d lfn'k lef"V V dh ifjfer&foeh;

milef"V;k¡ (finite dimensional subspace) gSa] rks fl¼ dhft,

fd W1 + W2 ifjfer&foeh; gS vkSj %

      dim W1 + dimW2 = dim(W1  W2) + dim(W1 + W2)

3. Let U and V be vector spaces over the field F and let T

be a linear transformation from U into V . Suppose U is

finite dimensional, then prove that :

rank(T) + nulity(T) = dimU

eku yhft, U vkSj V {ks= F ij ifjHkkf"kr lfn'k lef"V;k¡ gSa

vkSj eku yhft, T, U ls V esa ,d jSf[kd ifjorZu (linear

transformation) gSA ;fn V ifjfer&foeh; (finite

dimensional) gS] rks fl¼ dhft, fd %

rank(T) + nulity(T) = dimU

4. State and prove the Bessel’s inequality.

csly dh vlfedk (Bessel’s inequality) dks fyf[k, rFkk

fl¼ dhft,A

5. Defined basis and dual basis. Find the dual basis of the

basis set :

 B = {(1, 1, 3), (0, 1, –1), (0, 3, –2)} for V3(R)

vk/kkj (Basis) vkSj }Sr vk/kkj (Dual Basis) dks ifjHkkf"kr

dhft,A V3(R) ds fy, vk/kkj leqPp; B = {(1, 1, 3),

(0, 1, –1), (0, 3, –2)} ds }Sr vk/kkj (Dual Basis) Kkr

dhft,A
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Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) (4×8=32)

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

uksV % [k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, vkB (08) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. If  are linearly independent vectors of V(F) where

F is any subfield of the field of complex numbers then

prove that          are also linearly

independent.

;fn V(F) ds jSf[kdr% vkfJr lfn'k    gSa] tgk¡ F

lfEeJ la[;kvksa ds {ks= dk dksbZ mi{ks= gS] rks fl¼ dhft, fd

Hkh jSf[kdr% vkfJr gSaA

2. Determine the basis of the subspace spanned by the

vectors 1 = (1, 2, 3), 2 = (2, 1, – 1), 3 = (1, –1,–4),

4 = (4, 2, –2).

lfn'kksa 1 = (1, 2, 3), 2 = (2, 1, – 1), 3 = (1, –1,–4),

4 = (4, 2, –2) }kjk fu£er milef"V dk vk/kkj Kkr dhft,A
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3. Define the range of linear transformation T from the

vector space V to U. Also, show that range of linear

transformation is a subspace of vector space U.

lfn lef"V V ls U esa ifjHkkf"kr jSf[kd ifjorZu T ds ifjlj

(Range) dks ifjHkkf"kr dhft,A ;g Hkh fl¼ dhft, fd

jSf[kd ifjorZu dk ifjlj] lfn'k lef"V U dh ,d milef"V

gSA

4. Find the rank and nullity of the matrix :

1 1 2 3

A 3 4 1 2
1 2 5 4

 
  
 
  

fuEufyf[kr vkO;wg %

1 1 2 3
A 3 4 1 2

1 2 5 4

 
  
 
  

dh dksfV (Rank) vkSj 'kwU;rk (Nullity) Kkr dhft, %

5. If :

5 6 6
A 1 4 2

3 6 4

  
  
 

  

then find a non-singular matrix P–1 such that P–1AP is

a diagonal matrix.
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;fn %

 
5 6 6

A 1 4 2
3 6 4

  
  
 

  

gS] rks ,d vO;qRØe.kh; (Non-singular) vkO;wg P–1 Kkr

dhft, rkfd P–1AP ,d fod.kZ vkO;wg (Diagonal Matrix)

gSA

6. Evaluate :

2

2

2

A

a ab ac

ab b bc

ac bc c

 
 

  
  

fuEufyf[kr vkO;wg %

2

2

2

A

a ab ac

ab b bc

ac bc c

 
 

  
  

dk eku Kkr dhft,A

7. Define the following : Inner product space, orthogonality,

orthonormality and norm of a vector. Also provide the

suitable example.

fuEufyf[kr dks ifjHkkf"kr dhft, % vkarfjd xq.ku lef"V (Inner

product space)] ykafcdrk (Orthogonality)] vfHkykafcdrk

(Orthonormality) vkSj ,d lfn'k dk eku (Norm)A izR;sd

ds fy, mi;qDr mnkgj.k Hkh nhft,A
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8. Consider f(t) = t + 2, g(t) = 3t – 2 and h(t) = t2 – 2t –3

and in the polynomial space P(t) with inner product

defined as :

<f, g> = 
1

0
( ) ( )f t g t dt

Then find :

(i) <f, g> and <f, h>

(ii) || h ||

cgqin lef"V P(t) esa f(t) = t + 2, g(t) = 3t – 2 vkSj h(t) = t2

– 2t –3 ij fopkj dhft,] tgk¡ vkarfjd %

<f, g> = 
1

0
( ) ( )f t g t dt

ls ifjHkkf"kr dhft,A rc Kkr dhft, %

(i) <f, g> and <f, h>

(ii) || h ||

**************


