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Question One (Compulsory)

a) Define what is meant by:
(i) Diagonal matrix (1 mark)
(ii) An upper triangular matrix (1 mark)

b) For what values of x, y and z is the matrix:
Xy z

A=[2 0 3

4 3 3

is symmetric (2 marks)
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a=6i+8j-4k  b=mi+5j-3k

¢) Determine the value of M so that and are orthogonal.
(2 marks)
d) Find the value of x if the given matrix A is singular:
2 2x 2x°
A=|2 2 2
1 -6 18
(3 marks)
e) Find the equation of the plane through the point (-2, 4, 6) and perpendicular to the plane
4x—6y+8z =2 6x—10y+4z=6
and (4 marks)
(-1 2
2 -1
f) Let find all Eigen values of A and the corresponding Eigen vector. (5 marks)
g) Solve using Cramer’s rule (6 marks)
x+y-z=1
X—y+2z=3
2Xx—y+z=5
u=(L-2,m  R3 v=(3,0,-2)
h) For which value of m will the vector in  be a linear combination of and
w=(2,-1,-5
(6 marks)
Question Two
-1 2 -3
A= 2 1 0
4 -2 5
a) Find the inverse of the matrix (5 marks)
1 21 4
3 8 7 20
2 7 9 23
b) Find the row reduced echelon form of the matrix: (5 marks)
c) Solve by determinants
—4y+x=6-z

4x+2z=-1+y

-3z2+20=-2x-2y
(6 marks)
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(k+1)x-y+(2-k)z=0
d) Find the value of K so that the plane is perpendicular to the plane
2x+6y—-z+3=0

(3 marks)
Question Three
a) Find the dimension and a basis of the solution space w of the system:
X+2y+2z—s+3s=0
X+2y+3z+s+t=0
3x+6y+8z+s+5t=0
(8 marks)
b) Find all Eigen values and basis for each Eigen space:
1 -3 3
A=|3 -5 3
6 -6 4
(9 marks)
X+2y—-2z=0 3x—-5y+4z=0
c) Obtain the acute angle between the two planes and (3 marks)

Question Four

a) Find the area of a triangle with vertices at (4, -3, 1), (3, -1, 2) and (1, -1, -3) using vector approach.

(4 marks)
A=2i+ j—k B=i-j+2k
b) Find the unit vector perpendicular to the vectors and (3 marks)
c) Solve by use of inverse matrix method:
X, +3x, +2x,=3
2x, +4x, +2x, =8
X, +2x, —x, =10
(6 marks)
2x—-3y+6z+7=0
d) Obtain the distance from the point (2, -3, -1) to the plane (3 marks)

e) Find the equation of the plane through the point (4, 3, 6) and perpendicular to the line joining that
point to the point (2, 3, 1) (4 marks)

Question Five

v=t>+4t-3 e, =t —2t+5 e*=2t"-3t, e’ =t+3
a) Write as a linear combination of
(8 marks)
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b) Find the equations of the plane passing through the point (-1, 2, 4) and containing the line of
S5x—-y+z=1 x—6y+z=2
intersection of planes and (7 marks)

c) Find the dimension and a basis for one vector space spanned by (1, 4, 3), (2, -2, 6) and 91, -6, 3)
(5 marks)
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