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QUESTION ONE

a) State prove that<0,u> = <u,0> =0 (4 marks)
b) Letu=(2,-1,1) and v =(1,1,2). Find < u,v> and the angle between these vectors.
(3 marks)
¢) Show that the following set is a basis for IR* (6 marks)
S={ (23,2,-2), (1,0,0,1), (-1,0,2,1),(-1,2,-1,1) }
Let S;={u =(1,-2),u2=(3,4)}
d) S2={vi=(1,3), v2=(3,8)}
Find the change of basis matrix Q from S; to S,
(10 marks)
e¢) Find the eigenvalues of the following matrix
5 4 2
4 5 2 (7 marks)
i 2 2
QUESTION TWO
a) Givena vectorv=(a,b,c,)inIR?
1) Show that cosa=a
vl (2 marks)
i1) Find cos P (2 marks)
iii)  Find cosy (2 marks)
iv) Show that v = (cos a, cos f3, cos y)
vl (2 marks)
V) Show that cos® a + cos? B+ cos? y =1 (2 marks)
b) Let V be a vector space, ueV and a is a scalar. Prove that the following properties hold.
i) Ou=0 (2 marks)
i1) a0=0 (2 marks)
iii) (-1)u=-u (2 marks)

1v) If cu=0thena=0o0ru=0 (4 marks)



QUESTION THREE

Apply the Gram-Schmidt orthonormalization process to the following basis for IR?

B={ (1,1,0), (1,2,0), (0,1,2)} (20 Marks)

QUESTION FOUR

a) For the matrix

1 =2 1
A=1|10 0 O
0 1 1

Verify that x; = (-3,-1,1) and x2 = (1,0,0) are eigen vectors of A and find their corresponding

eigenvalues ( 8 marks)
11 1
b) Leta=[1 ]
Find the eigenvalues of A and their associated eigenvectors ( 12 marks)
QUESTION FIVE
a) Find the quadratic form of A given that
3 4
A= [2 1] ( 5 marks)
4 2 0
b) ShowthatA=|2 9 0 is a positive matrix ( 5 marks)
0 0 2

¢) Find the matrix representafion of the linear map T: IR2—> IR? defined by T(xy) = (3x-4y,
x+5y) with respect to the basis
B={vi=(1,3),v2=(2.3)} ( 10 marks)



