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Time 2hours 

Attempt question one (compulsory) and any other two questions. 

 

Question 1(30marks) 

a.) State the Cayley Hamilton theorem             (3marks) 

b.) Let 







=

43

21
A and let 732)(,25)( 22 +−=−−= xxxfxxxg . Show that A is a root 

of )(xg and not a root of )(xf                         (4marks) 

c.) Express ( )3,5,2 − as a linear combination of ( )2,3,2 − ( )1,4,2 − and ( )7,5,1 −     (4marks) 

d.) Let VVf →:  be a linear mapping. Let A  be the matrix relative to a basis ......321 nvvvv Prove 

that the columns of A  span fim                  (4marks) 

e.) Define a linear mapping                 (3marks) 

f.) Let { }0/),,,(;4 =−+=ℜ= zyxwzyxwv by ).0,(),( yxyxf += show that w is a 

subspace of
4ℜ                    (5marks) 

g.) Prove that “any set of linearly independent vectors in V can be extended into a basis for V ”  

                     (4marks) 

h.) Let )(3 xPV = and define vvD →:  by 
dx

df
Df = , D  is linear. Determine  

i) Nullity               (2marks) 

ii) Rank                 (1mark) 

 

 

 

 



Question 2(20mks) 

 

a.) Define 
33: ℜ→ℜf by ),,(),,( xzyxzyxf −+= . Let { })1,1,0(),1,2,1(),1,1,1( −=S be an 

ordered basis for 
3ℜ . Determine the matrix of f relative to the basis S  .          (8marks) 

b.) If  ),(: spacesvectorwvwvf → prove that; 

i. fker  is a subspace of v                (6marks) 

ii. fim is a subspace of w                (6marks) 

Question 3(20marks) 

a.) Determine the minimal polynomial of the matrix 





















−

=

4200

1100

0020

0012

A                 (7marks) 

b.) Let V  be a subspace of 
4R spanned by ( ) ( )1,1,0,00,0,1,1 −− ( )1,3,0,0 and let u

be the subspace of 
4R spanned by ( ) ( )( )1,0,1,21,2,0,33,2,2,1 −− . Determine a 

basis for; 

 

i) VU +                  (6marks) 

ii) VnU                  (7marks) 

 

Question 4 (20marks) 

 

a.) Consider the matrix 






 −−
=

1410

51
A . Work out the matrices 

1−PandP such that 

DPAP =−1
. Where D is a diagonal matrix.                           (6marks) 

b.) Prove the dimension’s formula )dim(dimdim)( vnuvuvuDim −+=+            (7marks) 

c.) Calculate the eigen values and the eigen vectors of the matrix 

 









=

24

31
A                  (7marks) 

 

 

 

 

 

 

 

 

 

 



Question 5(20marks) 

 

a.) Let mnf ℜ→ℜ: have the matrix 
















−

−
=

2321

4103

3112

A with respect to standard basis. 

Determine; 

i) The value of nandm             (3marks) 

ii) The fim and frank             (5marks) 

iii) The fker and fnullity       (5marks) 

 

b.) Let V   be a vector space and let w be a fixed vector in V  . Define 

{ }WarewhichVinvectorsallofsetW ⊥=  

2121 vtolarperpendicuisvvv ⇔⊥ . 

{ }0/ =⋅∈= wvvvw . Show that w   is a subspace of v  .     (7marks) 


