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Instructions: Answer question ONE in Section A and any other TWO questions in Section B.

Section A

QUESTION ONE - (40 MARKYS)

a. Define a low reduced echelon matrix (5 marks)
1 2 3 1
1 2 0
. Reduce to row reduced echelon form
-1 -2 11
1 -1 3 3
(5 marks)
X+by+c =0
. Determine the solution of the homogenous system ax+hy+e expressing your
ax+by+c,=0
answer in determinant form (7 marks)

. A system of linear equations may have a unique solution, many solutions or no solution.
Explain how you would know whether a particular system has any of the above solutions

(4 marks)

. Explain how you would use the cramer’s rule to determine the solution to a system of

equations in n variables (6 marks)

Page 1 of 2



f. Determine the distance between the planes x+2y—2z =3 and 2x+4y-4z=7

(4 marks)
g. Determine whether the given vectors in R* are linearly dependent or not
(13,-1,4),(3,8,-5,7),(2,9,4,23) (4 marks)
h. Define a vector space and state two examples of vector spaces (5 marks)
Section B
QUESTION TWO - (15 MARKS)
2 -4 6
a. Let A=| 3 -6 1 |.Usethe method of the adjoint to find the inverse of A. hence
-2 5 =2
2xXx—-4y+6z2=20
solve the system 3x—-6y+z=22 (7 marks)
—2X+5y—-2z2=-18
b. Let vectors u,u,,.......... ,u,, € R" and W be the set of all linear combinations of
Upy Uy, ,u,, € R". Prove that W is a subspace of R" (3 marks)

c. Define a basis of a finite subspace of a vector space V. Determine whether or not
{(1.1),(2,1)} is a basis of R? (5 marks)

QUESTION THREE - (15 MARKYS)

a. Show that the lines r =(3,5,7)+m(1,2,1) and s=(1,2,3)+n(2,3,5) do not meet.

(5 marks)

b. Write the polynomial v =t®+ 4t —3 as a linear combination of the polynomials
e =t’-2t+5e,=2t>-3tande, =t+3 (6 marks)

c. Find the line of intersection of the planes 3x+2y—4z—6 =0 and x-3y-2z-4=0
(4 marks)

QUESTION FOUR - (15 MARKY)
a. Show that for any two matrices A and B, (A—B)(A+B)=A?-B? if and only if A and

B commute. (5 marks)
b. Let x=xi+X,jJ+xK y=yji+Y,j+Yk and z=zji+z,j+z,k be vectors. Show that
Xl X2 X3
x(Yx2)=|y, Y» Vs (5 marks)
Zl Z2 23
c. Determine the equation of the plane through the points
A(1,1,1),B(2,0,2) and C(-112) (5 marks)
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