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" QUESTION ONE

a) Use Gauss- Jordan elimination to solve the followin

g system of equations
4x+8y-12z =44

3x+6y-8z = 32
-2x-y =-7 (6 marks)
b) Letu=(1, 2, 3), v=(2,-3, 1)and w=(3, 2,-1)
1) Find the components of the vector u-3u+8w (2 marks)

ii) Find the scalars c, C2, €3 such that cju+covteiw = (6, 14,-2) (6 marks)

b) Letu=(2,-1, L), v=(1, 1, 2). Find< u, v > and the angle between these two

vectors. (4 marks)
¢) Show that T: IR2>IR3 defined by T(x, y) = (x, x+y, x-y) is a linear
transformation. (2 marks)

d) Let T:IR*— IR3 be denoted by
Iy {1 {0 {2y (o {1}
T {0} = {1}, T{1}={0}, T {0} = {0}
0} {0}y {0} {13 (1) {1}

a) Find the matrix representation of T with

respect to the standard basis S of

IR? (2 marks)
b)Find 1 using the definition of T and then the matrix obtained in (a)
T2
3 (8 marks)
QUESTION TWO

a) Show that IR" = span {ej, €3,-=---

en} where e; is the vector with 1 in the jt
component and 0 otherwise.

(5 marks)

b) Show that the vectors w = (9,2,7) is a linear combination of the vectors u =
(1,2,-1)and v = (6,4,2) whereas the vector w’ = (4,-1,8) is not. ( 10 marks)

¢) Show that a = (L3123 b= (0,1,1,2),and ¢ = (1,1,1,3) are linearly
independent. ( 5 marks)




QUESTION THREE

a) Given that u=(2,-1,3) and w=( 4,-1,2), find
u;, the projection of u onto w
uz, the perpendicular vector to w

( 5 marks)
(3 marks)

b) Given that u =(2,-1, 1) and v = (1, 1,-1), show that u and v are orthogonal.

¢) Ifu=(1,2,-2) and v =(3,0,1) find the cross product u x v

(2 marks)
(5 marks)

d) Letu=(1, 2,-2) 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.

QUESTION FOUR

a) Givena vectorv={(a,b,c,)inIR?
Show that cosa =a

Find cos B
Find cos y
Show that v =(cos a, cos 3, cos y)

Show that cos? a + cos? B+ cos?y =1
Y

(5 marks)

(2 marks)

(2 marks)
(2 marks)

(2 marks)
(2 marks)

b) Let V be a vector space, ueV and o is a scalar. Prove that the following

properties hold.

(-1)u=-u
If ocu=0thena=0o0ru=20

(2 marks)
(2 marks)
(2 marks)
(4 marks)



QUESTION FIVE

a) What is a homogenous system of linear equations? (2 marks)
b) Distinguish between a matrix of coefficients and an augmented matrix
(2 marks)
¢) Solve the following system of linear equations ( 8 marks)
x1-2%2+4x3 =12
2x2-Xa+5%3 = 18
X1+3x%2-3%3 = -8
d) Use Gauss Jordan elimination to solve the following (8 marks)

XNt Xa = 2
Ix+3x0Hx3 =3
X1-X2-2X3 = -6



