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 : (1)  1  8     . 
  (2)  9  . 
  (3)      . 

 

-I 
 

1. (A)      v    S  V         
     : 7 

  (i)  u, v  S  u + v  S 

  (ii)  u  S     u  S.  

 (B)    (3, 7)  [{(1, 2), (0, 1)}]  (3, 7)  [{(1, 2), (2, 4)}]. 7 
 

2. (A)    .    V     7 

  (i)  o  = o     
  (ii) ou = o  u  V  
  (iii) (–1)u = –u  u  V. 

 (B)  L = {(x, 2x, –3x, x)/x  R}  R4     L  R4   . 7 
 

3. (A)      . 7 

 (B)     {(1, 1, 1), (1, –1, 1), (0, 1, 1)}  R3   . 7 
 

4. (A)  U  W    V        U + W  V  
 ,  U + W = [UW].  7 

 (B)  U  W    V   ;  Z = U + W      
Z = U  W             

   z  Z  z = u + w; u  U, w  W      . 7 
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5. (A) -     . 7 

 (B)    T : R4  R3  Te1 = (1, 1, 1), Te2 = (1, –1, 1), Te3 = (1, 0, 0) 

 Te4 = (1, 0, 1)     r(T) + n(T) = dim R4 = 4 . 7 

 

6. (A)    .  T : U  V          7 

  (i) T ( o u) = o v 

  (ii) T(–u) = –T(u)  
  (iii) T(1u1 + 2u2 + ….. + 4u4) 

   = 1Tu1 + 2Tu2 + …. + 4Tu4 

 (B)  T : R2  R2      T(x1, x2) = (x1, –x2)    . 7 

 

7. (A)  T : U  V           T–1 : U  V  
, -   . 7 

 (B)  - T : R3  R3  

  T(x1, x2, x3) = 



x1 – x2 + x3, 2x1 + 3x2 – 

2
3x , x1 + x2 – 2x3 




    

  B1 = {e1, e2, e3}, B2 = {(1, 1, 0), (1, 2, 3), (–1, 0, 1)}   (T : B1, B2) 

.  7 

 

8. (A)      m  n   mn . 7 

 (B) A = 


















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 7 

   -  . 
 

-II 

9.    : ( ) 8 

 (1)         . 
 (2)      . 
 (3)       . 
 (4)     . 
 (5) l.I, l.D     . 
 (6)     . 

_____________  
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Instructions : (1) Attempt any three questions from questions 1 to 8. 
   (2) Question No. 9 is compulsory. 
   (3) The figures on the right indicates marks of the question. 

 

Section-I 
 

1. (A) Prove that a non-empty subset of a vector space v is a subspace of V if and only 
the following conditions are satisfied : 7 

  (i) If u, v  S then u + v  S 

  (ii) If u  S and  a scalar then u  S.  

 (B) Prove the (3, 7)  [{(1, 2), (0, 1)}] but (3, 7)  [{(1, 2), (2, 4)}]. 7 

 

2. (A) Define vector space. In any vector space V, prove that  7 

  (i)  o  = o  for every scalar  

  (ii) ou = o for every u  V 

  (iii) (–1)u = –u for every u  V 

 (B) Let L = {(x, 2x, –3x, x)/x  R}  R4. Then prove that L is a subspace of R4. 7 

 

3. (A) State and prove dimension theorem. 7 

 (B) Prove that the set {(1, 1, 1), (1, –1, 1), (0, 1, 1)} is a basis of R3. 7 

 

4. (A) If U and W are two subspaces of a vector space V, then prove that U + W is a 
subspace of V and U + W = [UW]. 7 

 (B) Let U and W be two subspaces of a vector space V and Z = U + W. Then prove 
that Z = U   W iff the following condition is satisfied : 

  Any vector z  Z can be expressed uniquely as the sum z = u + w; u  U,            
w  W. 7 
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5. (A) State and prove rank-nullity theorem. 7 

 (B) Let T : R4  R3 be a linear map; defined by Te1 = (1, 1, 1), Te2 = (1, –1, 1),      

Te3 = (1, 0, 0), Te4 = (1, 0, 1). Then verify that r(T) + n(T) = dim R4 = 4. 7 

 

6. (A) Define linear transformation. If T : U  V be a linear map then prove that  7 

  (i) T ( o u) = o v 

  (ii) T(–u) = –T(u) and 

  (iii) T(1u1 + 2u2 + ….. + 4u4) 

   = 1Tu1 + 2Tu2 + …. + 4Tu4 

 (B) Define T : R2  R2; by the rule T(x1, x2) = (x1, –x2). Prove that T is a linear-map. 7 

 

7. (A) Let T : U  V be a non-singular linear map. Then prove that T–1 : U  V is a 
linear, one-one and onto. 7 

 (B) Let a linear map T : R3  R3 be defined by  

  T(x1, x2, x3) = 



x1 – x2 + x3, 2x1 + 3x2 – 

2
3x , x1 + x2 – 2x3 




. 

  If B1 = {e1, e2, e3}, the standard basis and B2 = {(1, 1, 0), (1, 2, 3), (–1, 0, 1)}. 

Then find (T : B1, B2). 7 

 

8. (A) Prove that the dimension of the vector space m  n is mn. 7 

 (B) Let A = 



















210

111

01–2

213

 7 

  Verify Rank-nullity theorem. 

 

Section-II 
9. Give the answer in brief : (Any four) 8 

 (1) Define range and Kernel of a linear map. 

 (2) Define non-singular linear map. 

 (3) Explain matrix associated with a linear map. 

 (4) Define subspace of a vector space. 

 (5) Define l.I, l.D and span of a set in a vector space. 

 (6) Define dimension of a vector space. 

__________ 


