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Note : (i)  There are seven questions in this paper. 

 (ii) The seventh question is compulsory. 

 (iii) Do any four questions from question  

no. 1 to question no. 6. 

 (iv) Use of calculators is not allowed. 

1. (a) Define a Hermitian matrix and give an 

example. 2 

(b) Check that the vectors (1, – 1, – 1), (1, 0, 1) 

and (1, 1, 3) are linearly independent. 3 
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(c) If the matrix of a linear transformation  
2 2T : →R R  with respect to the ordered 

basis {(1, 1), (0, 1)} is : 3 

1 1
1 2

− 
  

  

find the linear transformation T. 

(d) Find the minimal polynomial of the  
matrix : 2 

1 0 0
0 1 1
0 0 1

 
 
 
 

 

2. (a) Check that the vector : 2 

1
1
1

v
 
 =
 − 

  

is an eigen vector for the matrix : 

1 1 0
A 3 0 1

1 2 1

 
 =
 
 

 

Find the corresponding eigen value.  

(b) Find the signatures of the forms 
− + +2 2 2 2

1 2 3 4x x x x  and 2 2 2 2
1 2 3 4x x x x− + − + . 

Are these forms equivalent ? Justify your 
answer. 3 
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(c) Let :  3 

1 2A 2
a

b c
 =   

, 

2B 1
a

c
 =   

 

and 

3 2C 2 4
 =   

. 

Are there values a, b and c such that  
AB = C ? If yes, find the values. If no, 
justify your answer. 

(d) Check whether 3 2x x+ is in linear span of 
3 2 2{ 2 1, 1}x x x x+ − − +  in the vector space 

of polynomials with rational coefficient. 2 

3. (a) Check whether or not the matrix : 6 

3 2 1
A 2 1 1

1 5 2

− 
 = − − −
 
 

 

is diagonalisable. If it is, find a matrix P 
and a diagonal matrix D such that 

–1P  AP = D . If A is not diagonalisable, 
find adjoint of A. 
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(b) Apply Gram-Schmidt orthgonalisation 

process to the ordered basis {(1, – 1, 0),  

(2, 0, 1), (– 1, 1, 1)} to obtain an 

orthonormal basis for R3. 4 

4. (a) Check whether the following system of 

equations can be solved using Cramer’s 

rule :  5 

2 4x y z+ + =  

2 5 3 10x y z+ + =  

2 2x y z− + + =  

If yes, solve the system of equations using 

Cramer’s rule. If no, solve the system of 

equations using Gaussian Elimination. 

(b) Find the basis dual to the basis {(1, – 1, 1), 

(1, 1, 1), (2, 1, 0)} of R3. 5 

5. (a) Find the orthogonal canonical reduction of 

the form 2 2 2 8 6x y z xy xz+ + + +  and its 

principal axes. 7 
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(b) Find the vector equation of the plane 
determined by the points (1, 1, 1),  

(1, 1, – 1) and (1, 0, 1). Also check whether 
(1, 2, 2) lies on it. 3 

6. (a) Show that the set S of all 2 × 2 lower 
triangular matrices with entries from R 

form a vector space over R under usual 
addition and scalar multiplication of 
matrices. Find a basis of this vector  
space.  8 

(b) Check whether the map 2 2T : →R R  

defined by T(( , )) ( , )x y y x= −  is a linear 

operator. 2 

7. Which of the following statements are true and 

which are false ? Justify your answer with a 
short proof or a counter-example, whichever is 
appropriate : 

(a) Any subset of a set of linearly dependent 

vectors in a vector space is linearly 
dependent. 2 
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(b) An n × n matrix need not have n distinct 
eigen values. 2 

(c) For a square matrix A, if 2A  = I , then  
A = I or A = – I. 2 

(d) Every unitary matrix is invertible. 2 

(e) If all the eigen values of an n × n matrix 
are real, then the matrix is Hermitian. 2 

 

 

 

 

 

 

 

 

 

 

 

 

 



 [ 7 ] MTE–02 

C–2405/MTE–02  P. T. O. 

      MTE–02 

Lukrd mikf/ dk;ZØe 

(ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 

,e-Vh-bZ--02 % jSf[kd chtxf.kr 

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

uk sV % (i) bl iz'u i=k esa lkr iz'u gSaA 

 (ii) lkrok ¡ iz'u djuk vfuok;Z gSA 

 (iii) iz'u la[;k 1 ls 6 rd ls dksbZ p kj iz'u 

gy dhft,A 

 (iv) dSYdqysVjksa ds iz;ksx djus dk vuqefr ugha gSA 

1- (d)  ,d g£efV vkO;wg dks ifjHkkf"kr dhft, vkSj 

,d mnkgj.k nhft,A 2 

([k)  tk¡p dhft, fd lfn'k (1, – 1, – 1), (1, 0, 1) 

vkSj (1, 1, 3) jSf[kdr% Lora=k gSaA 3 
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(x)  Øfer vk/kj {(1, 1), (0, 1)} ds lkis{k ;fn  

,d jSf[kd :ikUrj.k 2 2T : →R R  dk 

vkO;wg % 3 

1 1
1 2

− 
  

 

 gS] rks jSf[kd :ikUrj.k T  Kkr dhft,A  

(?k)  vkO;wg % 2 

1 0 0
0 1 1
0 0 1

 
 
 
 

 

 dk vfYi"V cgqin fudkfy,A 

2- (d)  tk¡p dhft, fd lfn'k % 2 

1
1
1

v
 
 =
 − 

 

 vkO;wg 

1 1 0
A 3 0 1

1 2 1

 
 =
 
 

 

 ds fy;s vkbxsu lfn'k gSA laxr vkbxsu eku 

Kkr dhft,A 
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([k)  le?kkr       − + +2 2 2 2
1 2 3 4x x x x   

vkSj         − + − +2 2 2 2
1 2 3 4x x x x   

ds fpUgd fudkfy;sA D;k ;s le?kkr rqY; gSa \ 

vius mÙkj dh iqf"V dhft,A 3 

(x)  eku yhft, fd % 3 

1 2A 2
a

b c
 =   

, 

2B 1
a

c
 =   

 

vkSj 

3 2C 2 4
 =   

 

D;k a, b vkSj c ds ,sls eku gSa ftlds fy;s  

AB = C ? ;fn gk¡] rks eku Kkr dhft,A ;fn 

ugha] rks vius mÙkj dh iqf"V dhft,A 

(?k)  tk¡p dhft, fd 3 2x x+  ifjes; la[;k xq.kkad 

okys cgqinksa dh lfn'k lef"V esa 

3 2 2{ 2 1, 1}x x x x+ − − +  dh jSf[kd foLr`fr 

esa gSA  2 
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3- (d)  tk¡p dhft, fd vkO;wg % 6 

3 2 1
A 2 1 1

1 5 2

− 
 = − − −
 
 

 

 fod.kZuh; gS ;k ughaA ;fn fod.kZuh; gS] rks 

,d vkO;wg P vkSj ,d fod.kZ vkO;wg D 
fudkfy, ftlds fy, P–1 AP = D A ;fn A 
fod.kZuh; ugha gS] rks A dh l[kaMt  

fudkfy,A  

([k)  Øfer vk/kj {(1, – 1, 0), (2, 0, 0), (–1, 1, 1)} 
ij xzke&f'eV ykfEcdhdj.k izfØ;k dk iz;ksx 

djds R3 ds fy, ,d ykfEcd izklkekU; 

vk/kj Kkr dhft,A 4 

4- (d)  tk¡p dhft, fd fuEufyf[kr lehdj.k fudk; 

Øsej fu;e ls gy fd;k tk ldrk gS ;k  

ugha %  5 

2 4x y z+ + =  

2 5 3 10x y z+ + =  

2 2x y z− + + =  

 ;fn gk¡] rks lehdj.k fudk; dks Øsej fu;e ls 

gy dhft,A ;fn ugha] rks lehdj.k fudk; dks 

xkmlh; fujkdj.k ls gy dhft,A 
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([k)  R3 ds vk/kj {(1, – 1, 1), (1, 1, 1),  
(2, 1, 0)} dk }Sr vk/kj Kkr dhft,A 5 

5- (d)  le?kkr 2 2 2 8 6x y z xy xz+ + + +  dk ykfEcd 

fofgr leku;u vkSj eq[; v{k Kkr dhft,A 7 

([k)  fcUnqvksa (1, 1, 1), (1, 1, – 1) vkSj (1, 0, 1) }kjk 
fu/kZfjr lery dh lfn'k lehdj.k Kkr 

dhft,A ;g Hkh tk¡p dhft, fd (1, 2, 2) ml 
lery ij fLFkr gS ;k ughaA 3 

6- (d)  fn[kkb, fd okLrfod izfof"V;ksa okys 2 × 2 
fuEu f=kHkqth; vkO;wgksa ds leqPp; S, R ij 
,d lfn'k lef"V gSA bl lfn'k lef"V dk 

,d vk/kj fudkfy,A 8 

([k)  tk¡p dhft, fd eSi 2 2T : →R R  tks 

T(( , )) ( , )x y y x= −  }kjk ifjHkkf"kr gS] ,d 

jSf[kd ladkjd gS ;k ughaA 2 

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

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

miifÙk ;k izR;qnkgj.k }kjk dhft,] tks Hkh mfpr gS % 

(d)  ,d lfn'k lef"V esa jSf[kdr% vkfJr lfn'kksa 

dk mileqPp; Hkh jSf[kdr% vkfJr gksrk gSA 2 
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([k)  ,d n × n vkO;wg dh n vyx&vyx vkbxsu 

eku gksus dh vko';drk ugha gSA 2 

(x)  ;fn ,d oxZ vkO;wg A ds fy;s A2 = I, rks  
A = I ;k A = – IA 2 

(?k)  izR;sd ,sfdd vkO;wg O;qRØe.kh; gksrk gSA 2 

(³)  ;fn ,d n × n vkO;wg ds lHkh vkbxsu eku 

okLrfod gSa] rks vkO;wg g£efV gSA 2 
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