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QUESTION ONE (30 MARKS)

a) Define null space (2 marks)

b) Determine the null space of the following matrices

) 2.0 (4 marks) ii)1 7 (4 marks)
' -4 10 arks -3 21

c) Evaluate each of the following for the given matrix
-7 3
A=
5 1
i) A* (3 marks) ii) p(A) where p(x) = -6x> + 10x -9 (5 marks)

d) Given the following vectors compute the indicated quantity

a=(4,-6)b=(3,-7)c=(-1,5u=(,-2,6) v=(04,-1) w=(9,2,-3)

1) -W ( 2 marks)
ii) a+b (2 marks)
iii) a-c (2 marks)

e) Determine if the given set is a subspace of the given vector space

1) Let W be the set of all points, (x,y), from R? in which x> 0. Is this a
subspace of R’ (3 marks)
1) Let W be the set of all points, (0, x;, X»), from R? in which x> 0. Is this a
subspace of R’ (3marks)
QUESTION TWO (20 MARKS)

a) Determine the angle between the following vectors
i) a=(9,-2) and b =(4,18) (Smarks)

i) u=(3,-1,6) v=(4,2,0) (5 marks)
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b) Solve the following system of equation using cramer’s rule
-2X1+X2-X3=4
X 1+2x,+3x3=13 (10 marks)

33Xy +X3 =1

QUESTION THREE (20 MARKS)

a) Solve the following using row-operations method

2x +y =800
X+ 3y=1150 (10 marks)
b) Determine if each of the following sets of vectors are linearly independent or
linearly dependent
1) vi1=(3,1)and v, = (-2,2) (5 marks)
ii) v =(12,-8) and v, = (-9,6) (5 marks)

QUESTION FOUR (20 MARKS)

Compute the inverse of the following matrix using the determinant method

4 2 1

A=1-2 —6 3

-7 5 0
QUESTION FIVE (20 MARKS)

a) Determine if each of the sets of vectors will be a basis for R’

i) v1=(,-1,1) v2=(0,1,2) and v3 = (3,0,-1) (5 marks)
ii) v1=(1,0,0) v2=(0,1,0) and v3 = (0,0,1) (5 marks)
b) Given u=(3,-1,4) and v=(2,0,1) compute each of the following
1) uxv and vxu (7 marks)
1i) uxu (3 marks)
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