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Question 1: Let V be a vector space. Show that 

a)  the element 0  in V  is unique. 

b)  0 0  for each scalar  . 
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Question 2: Let 
1S  and 

2S  be two subspaces of a vector space .V  Determine 

whether the following sets are subspaces of .V   

a) 1 2S S   

b) 1 2 1 2{ : }.\S v S v SS     
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Question 3: Check for linear independence  

a) 
1 0 1 1 1 0

, ,
0 1 0 0 1 0

     
     

     
  in 2 2.   

b) 2 1 3 2 3 1, ,x xx xx x     in n  where 1 2 3,,x x x  are linearly 

independent vectors in .n   
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Question 4:  

a) Find a basis for the subspace S of 4  that consists of all vectors of 

the form  2 , 3 , ,
T

a b a b c b a   , where , , .a b c  What is the 

dimension of ?S      

b) In ,[ ],C    what is the dimension of 2

2
Span(1,cos , )s n (i ) .xx   
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Question 5: Let 1 2 3

1 1 2

1 , 2 , 3 .

1 2 4

     
     
     
     
     

  u u u   

a) Show that the set 21 3{ , , }B  1u u u  forms a basis for 3.   

b) Find the transition matrix from the 12 2 3,{ , }eB e e  to 1.B   

c) Using part b) find  
1B

v  where (3,2, 5) .Tv     

 

  



Page 7 of 7 
 

 

Question 6: For the matrix  

3 1 3 4

1 2 1 2

3 8 4 2

A

 
 

   
   

 

      find 

a) a basis for  

i. the row space of ,A   

ii. the column space of ,A  and 

iii. the null space of .A   

b) rank( ), nullity( ).A A   


