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QUESTION ONE COMPULSORY (30 MARKS)

1 2 .=3% ; 2 -1
a) LetA=|1 3 0 |andB=]|2 g jlandC=|1 1

1 1 - 1 -2 b 3
i, Find A (3marks)
ii.  Find a matrix X such that AX+ B=C. (4marks)
iii. Isit possible to find a matrix ¥ such that Y A + B = C? Explain. (4marks)
b) LetA= [_72 _?'5] and X = [_34] Compute, if possible, XTAT , ATXT, XX, and XX
(10marks)
12 8 1 3-8
c) LetA=|0 1 —-1|jandB=|1 O ol. Find Cif AC=BT. (5marks)
¥ ¢ R ¢ g 1:1
d) Find a vector X, of length 6, in the opposite direction of ¥ = (1, 2,-2). (4marks)
QUESTION TWO (20 MARKS)
a) Solve the system (6marks)
x+y+z=0
x+2y+3z=0
x+3y+4z=0
x+4y+52=0.
b) Show thatif A~1 = AT then |A| = 1 or 4] = -1 (3marks)
c) IfAandBare2 x 2matrices with det (A) = 2 and det (B) = 5, compute |34%(AB~H)T|
(5marks)
d) Letx,y € R" such thatllxllI=2andly =3 and the angle between them is g Evaluate
lx—yIl (6marks)

QUESTION THREE (20 MARKS)

a) Find the reduced row echelon form (r.r.e.f.) of the following matrix: (5marks)
{2 4 6 0]
1 240
=8 B}
b) Let Abe anon-singular 4 x 4 matrix with |A~1| = 3. Find
i. |adj(A)l (4marks)
i |§ATAdj(A-1)| (6marks)

c¢) Find all vectorsin R* which are perpendicular to the vectors X = (1,1,2,2)and
Y={2. 3.5 5) (5marks)



QUESTION FOUR (20 MARKS)

a)

b)

<)

d)

Let u and v be two solutions of the non-homogenous system Ax = B. Show thatu— v

is a solution to the homogenous system Ax = O. (4marks)
Verify that the triangle with vertices A(1, 1, 2), B(1, 2, 3), and C(3, 0, 3) is a right

triangle. (5marks)
Solve the following linear system (6marks)

x+3y-z+w=1
2x—y=2z+2w=2
3x+y-z+w=1
Show thatifxandyarein R™, then || x+y ISl x I +ll y Il (5marks)

QUESTION FIVE (20 MARKS)

a)

b)
c)
d)

e)

Let u and v be two solutions of the homogenous system Ax = O. Show that ru + sv

(forr,s € R)is a solution to the same system. (4marks)
Show that U - (V+W)=U - V+ U -W, for any vectors U, V,W € R™. (4marks)
Let A be a square matrix. Show that if A=2A7T , then A= 0. (4marks)
Find all values of @ for which X = (a? - @, -3, -1) and ¥ = (2, a - 1, 2a) are orthogonal.
(5marks)

Show that if C1and Cz are solutions of the system Ax = B, then 4C1— 3C2is also a
solution of this system. (3marks)




