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QUESTION ONE (30 MARKS)

a) State and prove the three properties of a Euclidean space (6 marks)
b) Letu=(2-1,1)andv= (1,1,2). Find <u,v> and the angle between these vectors.
(3 marks)
¢) Show that the usual basis of Euclidean space IR*:E={ e1 = (0,1,0), e2 = (1,0,0)and &3
=(0,0,1)} form an orthornormal set in IR? with the Euclidean inner product. (9 marks)
d) Let F:IR? = IR? be defined by F(x.y.z) = ( 2x-3y+4z, 5x-y+2z, 4x+7y). Find the matrix
of F relative to the standard basis of IR”* E= { e1=(1,0,0),e2= (0,1,0), e3=(0,0,1) }
(10 marks)
e) Find the eigen values of the following characteristic of a matrix
A+2 1 |_
& 1-2 0 (2 marks)
QUESTION TWO (20 MARKS)
a) Given a vectorv =(a,b,¢c,)in IR?
1) Show that cos o =a
[vl| (2 marks)
i1) Find cos B (2 marks)
iii) Find cos y (2 marks)
iv) Show that v = (cos a, cos B3, 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 o is a scalar. Prove that the following properties hold.
i) Ou=0 (2 marks)
i) a0 =0 (2 marks)
iii) (-Hu=-u (2 marks)
iv) If qu=0thena=0oru=0 (4 marks)
QUESTION THREE (20 MARKS)
a)Letu=(1,2,3),v= (2,3, Nand w=(3, 2,-1)
i) Find the components of the vector u-3u+8w (2 marks)

ii) Find the scalars c1, €2, €3 such that ciutcav+csw = (6, 14,-2) (6 marks)



b) Let u=(2,-1, D, v=(1,1, 2). Find<wu,v> and the angle between these two vectors.

(3 marks)
QUESTION FOUR (20 MARKS)
a) Given thatu= (2,-1,3)and w = (4,-1,2), find
1) ui_ the projection of u onto w ( 5 marks)
i1) u,. the perpendicular vector to W (3 marks)
b) Giventhatu= 2,-1, 1) and v=(1, 1,-1), show that u and v are orthogonal.
(2 marks)
¢) Ifu=(1,22) and v = (3,0,1) find the cross product u x v (5 marks)
d) Letu=(l, 22 and v=(3, 0, 1). Show that <u, u X v> and <v, u x v> =0 and hence u x
v is orthogonal to both u and v. (5 marks)
QUESTION FIVE (20 MARKS)
a) Find the quadratic form of A given that
o2
A [2 1] ( 5 marks)
4 2 0
b) Show that A =| 2 9 0 is a positive matrix ( 5 marks)
0 0 2
¢) Find the co-ordinates of an arbitrary vector (a, b) in IR? with respect to the basis

s1={w=(1,-2), 2= 3,4}
S, = {vi=(1,3), v2=( 3,8)} ( 10 marks)



