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Instructions to Candidates:
You should have the following for this examination

- Answer Booklet

- Scientific Calculator
This paper consists of FIVE questions and TWO sections A and B.
Answer question ONE (COMPULSORY) and any other TWO questions
Maximum marks for each part of a question are as shown
This paper consists of FOUR printed pages.

SECTION A (COMPULSORY)

Question ONE (30 marks)
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3X+y—-z=3

a. Solve 2x-8y+z=-5 using Gauss-elimination method (7 marks)
X—2y+9z=8
b. Suppose that A is an invertible matrix and | AJ= 0, prove that det (A™) = 1
det (A)
(4 marks)

o

Find the vector equation of the line passing through the points A(L, 2,3) and B(4,4,4)

and find the coordinate of the point where this line meets the plane z=0. (5 marks)
d.  Find the equation of the plane passing through the point (3,—1,7) and perpendicular
to the vector N=(4,2,-5). (4 marks)

e. Reduce the following system of linear equations to row echelon form

X —2X, +3%,=-2
=X +X—2%=3 (5 marks)
2% =%, +3%, =1
Hence solve the system.
3 -1 7 -1 4 9
f. Giventhat B={10 1 -8| ,D=|6 2 -1|,Compute BDand DB.
-5 2 4 7 4 7
Is BD=DB? Give your comments. (5 marks)

SECTION B (Answer any TWO questions from this section)

Question TWO (20 marks)

2 1 2
a. Given A={3 1 0 :
1 21
(i). Find the matrix of cofactorsof A. (4 marks)
(i). Find Adj A (2 marks)
(i) Calculate| A| (2 marks)
(iv). Find A™ (2 marks)

b. Use Cramer’s rule to determine the solution to the system of equations:- (10 marks)
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2x+3y-z =1
3X+5y+2z=8
X-2y-3z =-1

Question THREE (20 marks)

(a) Find the solution of the following systems by Gauss-Jordan elimination method.(10

marks)
x—-3y+4z=0

2X—-y—-2z=5
5x—-2y-3z=-8

(b) Use Jacobi iterative technique to find the approximate solution correct to two

decimal places:-
5x-2y+3z=-1

-3X+9y+2z2=2
2X—-y—-72=3

Taketheinitial approximateas x, =Y, = z, =0 for fiveiterates only. (10 marks)
Question FOUR (20 marks)
-1 -1 0

(@) Consider thematrix A=|-4 3 0}’
1 0 2

(i) Findtheeigenvalues I, and eigenvectors V,; associated with the above matrix.(10 marks)

(it) Show that the eigenvectors obtained in (i ) above are linearly independent.(4 marks)
(b) Evauate the determinant (6 marks)
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16 01
2 110 13
4 5 7 -2
0101

Question FIVE (20 marks)

(8) Use Gauss Seide iterative technique to find the approximate solution of the system of
equations:-

10x-2y+z-w=3

-2Xx+10y—-z+w=15
—X—-y+10z-2w=27
—X-y—-2z+10w=-9

Taketheinitial approximateas x, =Y, =z, =W, =0 for five iterates only.(9 marks)

(b) Show that the LU decomposition method fails to solve the System of equation

1 1 -1)\(x 2
A=12 2 5| X |=|-3
3 2 3){x 6
where the exact solutionisx, =1, x, =0,%, =—1. (5 marks)
c. Complete the truth table of the following (émark)
P |q p—>q | Liq U p (a—>p) |Up>Uqg|llgoLp
T T
T |F
FolT
Fo|F
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