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   (1)      .  
  (2)    - -    .  
 

1. (A) (1)     V     7 

   (i) –
0 = 

–
0,      

   (ii)  0 u = 
–
0,   u  V .  

   (iii)  (– 1) u = – u,   u  V . 
  (2)   A  B    V        A  B  

V  .   A  B  V    ?    .  7 

  
 (A)  (1)       .  S    V  

      [S]  S    V  . 7 

  (2)     S = { (x, y, z)  V3 / 2x + y – 5z = 0 }  V3  .  7 

 (B)    . (  ) 4 

  (1)           .  
  (2)  S ={ (x1, x2, x3)  V3 / x2 x3 = 0 }.  S  V3    ?  .  
  (3)    :  . 
 

2. (A)  (1)    :   V  ,      . 7 

  (2)      B = { (1, 1, 1), (1, – 1, 1), (0, 1, 1) }  V3   .  7 

  
 (A)  (1)     n-   V  n-     

V  .   7 

  (2)   A = { (1, 0, 1, 0), (0, – 1, 1, 0) }  V4    .  7 

 (B)    . (  ) 4 

  (1)   A = {(1, 0, 0), (1, 1, 1), (1, 2, 3) }      , .  
  (2)   S = { x – 1, x + 1, x2 + 2 }  , S  P3(R)  .  ? 

  (3)    V2    .  
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3. (A)  (1)    T            
 . 7 

  (2)   T : V2  V3       T(1, 1) = (2, 0, 1)   
T(2, –1) = (1, –1, 1)   T(x, y) .  7 

  
 (A)  (1)  -     . 7 

  (2)     T : V3  V3, T(e1) = e1 + e2, T(e2) = e2 + e3  T(e3) = e1 

+ e2 + e3     { e1, e2, e3 }  V3   .  
  T     T–1 .   7 

 (B)    . (  ) 3 

  (1)  T : V3  V3  T( x, y, z ) = (x, y2, z3)   .  T    ? 

  (2)    T : V3 V2  T(x, y, z) = (x – y, x – z)    ,  
n(T) .  

  (3)    T : V2 V2  T(x, y) = (x, –y)    , T–1 .  

 

4. (A)  (1)    :  
   (i)      . 7 

   (ii)      . 

  (2)    T : V3  V3  T(x, y, z) = (x – y + z, 2x + 3y – 
2

z
,  x + y –

2z)   .  B1= {e1, e2, e3}, B2 = { (1, 1, 0),  

(1, 2, 3), (– 1, 0, 1) }  , (T : B1, B2) .  7 

  
 (A)  (1)       m, n   mn .  7 

  (2)   A = 




















122

113

111

   , ,    . 7 

 (B)    . (  ) 3 

  (1)    T : V2  V2  T(x, y) = (x, y)     
B1 = B2 = {e1, e2}   T    .  

  (2)    :   .  
  (3)    A = [ aij ]  n × n      aij = 1,  i  j,  A 

 .  
____________  
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Instructions   (1) There are four questions.  
   (2) Figure to the right indicates full marks of the question/sub-question. 
 

1. (A) (1)  In any vector space V, prove that  7 

   (i) –
0= 

–
0, for every scalar .  

   (ii)  0 u = 
–
0, for every vector u  V.  

   (iii)  (– 1) u = – u, for every vector u  V. 

  (2)  Let A and B be two subspaces of a vector space V then prove that A  B is 
also a subspace of V. Is A  B a subspace of V ? Justify your answer. 7 

OR 
 (A)  (1)  Define span of subset of a vector space. If S is a non-empty subset of a vector 

space V, then prove that [S] is the smallest subspace of V containing S. 7 

  (2)  Prove that S = { (x, y, z)  V3 / 2x + y – 5z = 0 } is a subspace of V3. 7 

 (B)  Answer in short : (Any two) 4 
  (1)  State necessary and sufficient condition to be a subspace of a vector space. 

  (2)  Let S ={ (x1, x2, x3)  V3 / x2 x3 = 0 }. Is S a subspace of V3 ? Justify. 

  (3)  Define : Direct Sum. 

 
2. (A)  (1)  Define : Dimension of a vector space V. State and prove dimension theorem.  7 
  (2)  Prove that the set B = { (1, 1, 1), (1, – 1, 1), (0, 1, 1) } is a basis for V3. 7 

OR 
 (A)  (1)  Prove that in an n-dimensional vector space V, any set of n linearly 

independent vectors is a basis of V.  7 
  (2)  Expand the set A = { (1, 0, 1, 0), (0, – 1, 1, 0) } to a basis of V4. 7 

 (B)  Answer in short : (Any two) 4 
  (1)  Check set A = {(1, 0, 0), (1, 1, 1), (1, 2, 3) } is linearly independent or 

linearly dependent. 

  (2)  If S = { x – 1, x + 1, x2 + 2 } then S is basis of P3(R). Why ? 

  (3)  Give two different bases of vector space V2. 
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3. (A)  (1)  A linear transformation T is completely determined by its values on the 
elements of a basis. 7 

  (2)  Let T : V2  V3 be a linear transformation such that T( 1, 1) = (2, 0, 1) and             

T(2, –1) = (1, –1, 1) then find T(x, y). 7 
OR 

 (A)  (1)  State and prove Rank-Nullity theorem. 7 

  (2)  Let T : V3  V3 be a linear transformation defined by T(e1) = e1 + e2, T(e2) 

= e2 + e3 and T(e3) = e1 + e2 + e3, where { e1, e2, e3 } is a standard basis of 

V3. Prove that T is non-singular and find T–1.  7 

 (B)  Answer in short : (Any two) 3 

  (1)  T : V3  V3 defined by T( x, y, z ) = (x, y2, z3). Is T a linear transformation ? 

  (2)  A linear transformation T : V3 V2 defined by T(x, y, z) = (x – y, x – z) 

then find n(T). 

  (3)  A linear transformation T : V2 V2 defined by T(x, y) = (x, –y) then find 

T–1. 

 
4. (A)  (1)  Define :  
   (i)  Matrix associated with a linear transformation. 7 
   (ii)  Linear transformation associated with a matrix. 

  (2)  Let a linear transformation T : V3  V3 defined by 7 

   T(x, y, z) = (x – y + z, 2x + 3y – 
2

z
, x + y –2z). If B1= { e1, e2, e3}, 

   B2 = { (1, 1, 0), (1, 2, 3), (– 1, 0, 1) } then find (T : B1, B2). 

OR 
 (A)  (1)  Prove that the dimension of vector space m, n is mn. 7 

  (2)  Find the range, kernel, rank and nullity for a matrix A = 




















122

113

111

. 7 

 (B)  Answer in short : (Any two) 3 

  (1)  Let a linear transformation T : V2  V2 defined by T(x, y) = (x, y) and       

B1 = B2 = {e1, e2} then obtain matrix associated with T. 

  (2)  Define : Range of a matrix. 

  (3)  Let matrix A = [ aij ] be an n × n matrix such that aij = 1,  i and j, then find 

nullity of A. 
____________ 

 


