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BACHELOR’S DEGREE 

PROGRAMME (BDP)  

Term-End Examination 

June, 2026 

MTE-002 : LINEAR ALGEBRA 

Time : 2 Hours  Maximum Marks : 50 

Note : Question No. 7 is compulsory. Do any 

four questions from Q. Nos. 1 to 6. Use of 

calculator is not allowed. 

1. (a) Check whether (3, 2, 1) is in the linear 

span of S = {(2, 0, 1), (1, 2, 3)}  or not. 2 

 (b) Let T be a linear operator on 
3R , 

defined by : 

1 2 3T( , , )x x x  1 2 3 1 2 1(2 , , 3 )x x x x x x    

Find the kernel and range of T. Is T 

invertible ? Give reasons for your 

answer. 3 
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(c) Show that the matrix 

2 0 0

A 1 0 1

2 1 0

 
 


 
  

  

is diagonalizable. Further, find P such 

that –1P AP  is a diagonal matrix. 5 

2. (a) Find the dual basis of the basis  

B = {(1, 1, 1), (1, 1, 0), (1, 0, 0)} of R3. 3 

(b) Find the values of k for which the 

following system of linear equations can 

be solved by Cramer’s rule : 5 

  5 3 2 10x y z  

6x kz   

7 3 5 15x y z    

Is there a solution for k = 5 ? If yes, find 

it using Cramer’s rule. If not, use the 

Gaussian elimination method for 

obtaining a solution. 

(c) Check whether or not : 2 

2W = {( 1, )| }a a a R   

is a subspace of 
2R . 
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3. (a) Find A– 1, where : 3 

0 1 2

A 2 – 2 2

1 1 1

 
 


 
  

  

by using the Cayley-Hamilton theorem. 

3 

(b) Obtain the orthogonal canonical 

reduction and the principal axes of the 

quadratic form : 7 

              2 2 2Q( ) 2 2 2 2 2 2x x y z xy yz zx       

4. (a) Find an orthonormal basis of R3 

containing 
3 4

, 0, 
5 5

 
 
 

. 3 

(b) If  is the angle between the vectors  

(3, 4) and (– 1, 0) and  is the angle 

between (2, 1) and (0, 1), then show that 

 = 2.  4 

(c) If C  is an eigenvalue of a skew-

Hermitian operator, find the values  

of .   3 
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5. (a) Find the inverse of the matrix 

1 1 1

A 1 1 0

1 1 1

 
 


 
  

 by the row reduction 

method. 4 

(b) Show that the set {(i, 1, 0), (2, 1, i),  

(0, 1 + i, – 1)} is basis of C3. Find the 

coordinates of (1, 1, 1) in this basis. 6 

6. (a) Let 
2 3T : R R  be a linear 

transformation defined by : 

  T( , , ) ( , , )x y z x y x y y   

Find the matrix of T with respect to the 

ordered basis B = {(0, 1), (1, 1)} and 

B {(1, 0, 0), (1, 1, 0), (0, 1, 1)}   of 
2R

and 
3R , respectively. 4 

(b) Find the vector equation of the plane 

passing through the points (1, 1, 1),  

(– 2, 0, 1) and (1, – 1, 1). 2 
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(c) Let : 3 3T : R R  be the linear operator 

defined by : 

  T( , , )x y z   

(4 7 5 , 2 4 4 , 3 4 ).x y z x y z x y z        

Find the minimal polynomial of T. 4 

7. Which of the following statements are true 

and which are false ? Justify your answers 

with a short proof or counter example, 

whichever is appropriate. Marks will be 

awarded only for correct justification : 10 

 (i) If T : V W  is a linear transformation, 

where V and W are finite-dimensional 

vector spaces and rank(T) = dim(W), 

then T is invertible. 

 (ii) Eigenvalues of a unitary operator are of 

the form  ,ie R . 

 (iii) If W1 and W2 are subspaces of  

R3 such that dim(W1) = 1 and  

dim(W2) = 2, then 3
1 2 = W WR .  
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 (iv) If D is the differentiation operator on 

the space of all polynomials of degree at 

most 3, then 4D  = 0 . 

 (v) If two matrices in ( )nM R  satisfy the 

same monic polynomial of degree n with 

real coefficients, then they have the 

same minimal polynomial. 
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 MTE–002 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2026 

,e-Vh-bZ-&002 % jSf[kd chtxf.kr 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % bl iz'u&i= esa lkr iz'u gSaA iz'u la[;k 7 vfuok;Z gSA 

iz'u la[;k 1 ls 6 rd dksbZ pkj iz'u dhft,A dSYdqysVj 

dk iz;ksx ugha djuk gSA 

1- (d) tk¡p dhft, fd (3, 2, 1) leqPp; 

S = {(2, 0, 1), (1, 2, 3)}  dh jSf[kd foLr`fr esa 

gS ;k ughaA 2 

([k) eku yhft, fd 
3T, R  ij % 

1 2 3T( , , )x x x  1 2 3 1 2 1(2 , , 3 )x x x x x x    

}kjk ifjHkkf"kr gSA T dk vf"V vkSj ifjlj Kkr 

dhft,A D;k T O;qRØe.kh; gS \ vius mÙkj dk 

dkj.k crkb,A 3 
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(x) fn[kkb, fd vkO;wg

2 0 0

A 1 0 1

2 1 0

 
 


 
  

 fod.kZuh; 

gSA vkxs vkO;wg P Kkr dhft, ftlds fy, 

–1P AP fod.kZ vkO;wg gSA 5 

2- (d) R3 dk vk/kkj % 

 B = {(1, 1, 1), (1, 1, 0), (1, 0, 0)} 

dk }Sr vk/kkj fudkfy,A 3 

([k) vpj k ds eku Kkr dhft, ftuds fy, 

fuEufyf[kr lehdj.k fudk; dks Øsej fu;e ls gy 

fd;k tk ldrk gS % 

  5 3 2 10x y z  

6x kz   

7 3 5 15x y z    

D;k k = 5 ds fy, gy gS \ ;fn ^gk¡* rks Øsej 

fu;e ls gy Kkr dhft,A ;fn ^u* rks xkSlh; 

fujkdj.k iz;ksx djds gy fudkfy,A 5 

(x) tk¡p dhft, fd 
2W = {( 1, )| }a a a R

 

2R  dk mileqPp; gS ;k ughaA 2 
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3- (d) vkO;wg 

0 1 2

A 2 – 2 2

1 1 1

 
 


 
  

 ds fy, dsfy& 

gsfeYVu izes; dks iz;ksx djds A– 1 Kkr dhft,A 3 

([k) f}?kkr le?kkr % 

              2 2 2Q( ) 2 2 2 2 2 2x x y z xy yz zx       

dk ykfEcd fofgr leku;u vkSj eq[; v{k Kkr 

dhft,A  7 

4- (d) R3 dk lfn'k 
3 4

, 0, 
5 5

 
 
 

 dks vkfo"V djus okyk 

,d izlkekU; ykfEcd vk/kkj fudkfy,A 3 

([k) ;fn lfn'ksa (3, 4) vkSj (– 1, 0) ds chp ds dks.k  

 gS vkSj lfn'ksa (2, 1) vkSj (0, 1) ds chp ds dks.k 

 gS rks fn[kkb, fd 2   A 4 

(x) ;fn C  ,d fo"ke lefer vkO;wg dh 

vkbxseku gS rks  ds ekuksa dks Kkr dhft,A 3 
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5- (d) iafDr leku;u }kjk vkO;wg 

1 1 1

A 1 1 0

1 1 1

 
 


 
  

 dk 

O;qRØe Kkr dhft,A 4 

([k) fn[kkb, fd leqPp; % 

 S = {(i, 1, 0), (2, 1, i), (0, 1 + i, – 1)}  

C
3
  dk vk/kkj gSA bl vk/kkj ds lkis{k lfn'k  

(1, 1, 1) dk funsZ'kkad fudkfy,A 6 

6- (d) eku yhft, fd 
2 3T : R R  % 

T( , , ) ( , , )x y z x y x y y     

}kjk ifjHkkf"kr ,d jSf[kd :ikUrj.k gSA  

2R  dh Øfer vk/kkj B = {(0, 1), (1, 1)}  

vkSj 
3R  dh Øfer vk/kkj 

B {(1, 0, 0), (1, 1, 0), (0, 1, 1)}   ds lkis{k 

T dh vkO;wg Kkr dhft,A 4 
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([k) fcUnqvksa (1, 1, 1), (– 2, 0, 1) vkSj (1, – 1, 1) ls 

xqtjus okys lery dk lehdj.k fudkfy,A 2 

(x) eku yhft, fd 
3 3T : R R % 

  T( , , )x y z   

(4 7 5 , 2 4 4 , 3 4 )x y z x y z x y z        

}kjk ifjHkkf"kr jSf[kd ladkjd gSA T dk vfYi"V 

cgqin fudkfy,A 4 

7- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; gSa vkSj 

dkSu&ls dFku vlR; gSa \ vius mÙkj dh iqf"V ,d y?kq 

miifRr ;k izR;qnkgj.k }kjk dhft,] tks Hkh mfpr gSA mfpr 

iqf"Vdj.k ds fy, gh vad fn;s tk,¡xs % 10 

(i) ;fn T : V W  ,d jSf[kd :ikUrj.k gS] tgk¡ V 

vkSj W ifjfer foek okyh lfn'k lef"V;k¡ gSa vkSj 

rank (T) = dim(W), rks T O;qRØe.kh; gSA 

(ii) ,d ,sfdd ladkjd ds vkbZxsu eku 
ie 

 ds :i esa 

gSa tgk¡ RA 
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(iii) ;fn W1 vkSj W2 R3 dh milef"V;k¡ gSa ftlds 

fy, dim(W1) = 1 vkSj dim(W2) = 2, rks 

3
1 2 = W WR A 

(iv) ;fn D vf/kdre rhu dksfV okyh cgqinksa dh lfn'k 

lef"V ij vody ladkjd gS rks 
4D  = 0 A 

(v) ;fn ( )nM R  ds nks vkO;wg ,d gh dksfV n okys 

,dxq.kkadh; cgqin dks larq"V djrs gSa rks nksuksa 

vkO;wg dh vfYi"V cgqin ,d gSA 

× × × × × 

 

 

 

 

 

 

 


