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

QUESTION ONE (30MARKS)
a) State the Cayley Hamilton theorem (3 marks)
b) Let A=[; j}and let g(x) =x*-5x-2, f(x)= 2x* =3x+7. Show that Ais a root
of g(x)and not a root of f(x) (4 marks)
c) Express (2,—5,3)as a linear combination of (2,—3,2)(2,—4,1)and (1,—5,7) 4

marks)
d) Let f:V — V be a linear mapping. Let A be the matrix relative to a basis v, v, v;...v,.
Prove that the columns of A span im f (4 marks)
e) Define a linear mapping (3 marks)
f) Let v=0%;w={(x, y,zow)/x+y-2z=0}by f(x,y)=(x+y,0).show that wis a
subspace of [1* (5 marks)
g) Prove that “any set of linearly independent vectors in V can be extended into a basis for V' ”
(4 marks)
h) LetV = P,(x) and define D:v — v by Df :%, D is linear. Determine

1) Nullity (2 marks)
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ii) Rank (1 mark)

QUESTION TWO (20 MARKS)
a) Define f:D3 - D3by f(x,y,2)=(x+y,z,—x). Let § ={(1,1,1),(1,2,1),(0,—1,1)}be an

ordered basis for [I°. Determine the matrix of f relative to the basis S . (8 marks)

b) If f:v -w (v,wvector spaces)prove that;
1. ker f is a subspace of v (6 marks)
ii. im f is a subspace of w (6 marks)

QUESTION THREE (20MARKS)

a) Determine the minimal polynomial of the matrix
21 0 O
0 2 0 O
A= (7 marks)
0 0 1 1
0 0-2 4

b) Let V be a subspace of R* spanned by (1 ,—1,0,0) (0 ,0,1 ,—1) (O, 0,3,1) and let u

be the subspace of R* spanned by(l , 2,—2,3) (3 ,0,2, —1)(2 ,1,0, 1) . Determine a

basis for;
1) U+V (6 marks)
1i) UnV (7 marks)

QUESTION FOUR (20MARKS)

-1 -5
a) Consider the matrix A = ( 0 14 J . Work out the matrices P and P 'such that
P A P™' =D . Where D is a diagonal matrix. (6 marks)
b) Prove the dimension’s formula Dim(u +v) =dimu +dimv —dim(unv) (7 marks)
c) Calculate the eigen values and the eigen vectors of the matrix
1 3
A= (7 marks)
4 2
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QUESTION FIVE (20MARKS)

21 -1 3
a) Let f:0" —» O"have the matrix A=|3 0 1 4 |with respect to standard basis.
1 2 -3 2
Determine;
i) The value of m and n (3 marks)
ii) The im f and rank f (5 marks)
iii) The ker f and nullity f (5 marks)
b) Let V be a vector space and let wbe a fixed vector in V . Define

W :{set of allvectors in V which are [] W}
v, Uv, < v, is perpendicular to v,.

w ={va /viw =0}. Show thatw is a subspace of v . (7 marks)
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