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Question One (Compulsory)

AB"' =B'A™

a) Show that (3 marks)

b) Find the area of a parallelogram with vertices at (1, 1, 1) (2, 3, 2) (-2, 4, 4) and (-3, 2, 3)
(5 marks)

L :r=(412)+t12,-1) L,:r>=(-15-1)+¢t3-11)

¢) Show that the lines and are perpendicular
(3 marks)

d) Determine the unknown quantities in the following expression:

[(*+2 y+3)_(3 6)
3 0o | y z

(5 marks)
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e) Find the characteristic polynomial of the matrix and hence show that A satisfies its
own characteristic equation (5 marks)
f) Convert (58.32) to binary (4 marks)

~(prq)  ~pv~q
g) Construct the truth tables of and and hence make a conclusion (5 marks)
Question Two

a) Resolution of forces and balancing of moments leads to the following equation for three forces F1, F2,
F3 (Newtons) acting on one of the struts in an aircraft wing;
F,—-F,=0
2F, +F, —2F, =20
F, —F,=4

Find the forces by Crammer’s rule (7 marks)
b) Find all the eigen values and eigen vectors of the followign matrix (8 marks0
1 -1 0
A=|-1 2 -1
0 -1 1
a,b,c R
¢) Show that for any vectors in we have

ZX[EXZ)+E(CXG) +cx(axb)=0

(5 marks)
Question Three
a) Reduce the following matrix to echelon form and state the rank of the matrix. (6 marks)
1 2 =30
A=2 4 =22
3 6 —-43
as its general solution (5 marks)
b) Apply the Gauss-Jordan method to solve the following system of equations (9 marks)
4y+z=2
2x+6y—2z=3
4x+8y—-5z=4

Question Four
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a) Find the determinant of the following matrix (6 marks)
1 -2 3 1 2

A=|1 1 4 -1 3
2 5 9 -2 8

b) Reduce to row canonical form (8 marks)
¢) Define the following terms:

(i) Proposition

(ii) Tautology

(iii)  Contradition (6 marks)

Question Five

a) Solve the following homogeneous system of equations:
X, +2x, x,=0
—2x,—-3x, +4x+5x,=0
2x, +4x, —2x,=0
(7 marks)

b) Attempt to solve the following system using Gaussian elimination and explain what occur to indicate
that the system is impossible to solve:
- X, +3x, —2x, =1
-x, +4x, -3x, =0
—Xx, +5x, —4x, =0

(7 marks)

(p—allg—r)lp—r)
c) Find the truth table for the statement (6 marks)
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