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QUESTION ONE (30 MARKS)
(a) If P and @ are vectors, prove that P x (j = —((j X ﬁ) (5 mks)

(b) Determine the values of x, y and z by reducing the given system of linear equations
to echelon form, (5 mks)
=Xz =y = =6
3C+ 2y —2=4
(¢) Givena = 4i —9j + 2k and b = 2j + 6k find the projection of b on a (6 mks)
=5 10

(d) Given that [ is an identity matrix find Aif (61 + Ay 2= [ 3 2 (5 mks)
(e) Find the inverse of the matrix using matrix inversion algorithm
1 2 1
(2 3 —1) (9 mks)
2 -1 3
QUESTION TWO (20 MARKS)
(a) Show that ||a x b|| = ||a||||b||sind (5 mks)
(b) Find the angle between the vectors 3i —2j —k and —4i+j— 2k (4 mks)
6 -3 B -4 10 7
(¢) Giventhat M =2 3 —6|land N =|1 2 3
L B 7 2 -1 0
Prove that detMdetN = det(MN) (5 mks)
(d) Solve the system by Gauss-Jordan elimination (6 mks)

dx+y+z=4
x+4y—2z=4
3Ix—4z+2y =6




QUESTION THREE (20 MARKS)

(a) Define the following matrices giving an example in each case
(1) Square matrix
(i1) Diagonal matrix

(2 mks)
(2 mks)

(b) If detA = 15 and detB = —3.2 calculate det(A*B~1B3ABT), given that
matrices A and B arc square matrices (3 mks)

(c) Use Cramer’s rule to find x4 x, and x5, (8 mks)

X+ x,+xy=1
4‘.’[] +3x‘z_x\; :6

3x; + 5x, +3x3 =4

4 1 =2 2

(d) Compute the determinant of ﬁ21 20 g _12 (5 mks)

z =l

QUESTION FOUR (20 MARKS)

(a) (1) Find A so that 44i — Aj + 10k and Ai — j — 2k are perpendicular. (3 mks)

(ii) A plane is defined by 3 points P(1,0.-1), Q(2.1.1) and R(1,-1,1), find a vector
perpendicular to the plane.

(5 mks)
a+x 2x P
(b)IfA=|[b+y 2y q] Evaluate detA given that
ez 2z
a p x
det [b q y] =10 (4 mks)
¢ T Z
(c) Compute the rank of
-1 3 0 3 1 3
1 =3 1 =1 B
-1 3 1 5 1 6 (8 mks)
2 -6 3 0 =1 -1




QUESTION FIVE (20 MARKS)

(a) Find the solution of the following system of linear equations using Gaussian

climination with backward substitution (10mks)
Xq +X3-ZX4:—3
23{1 i Xy, ™= Xg = 2
—4x, +x3 — Tx3 — X, = —19
4x; + 2x; + X3 — 3x4 = —2
(b) Given the matrix
-1 6 4
A=|-3 0 =5|, Compute A(adjA) (10 mks)
4 1 6




