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QUESTION ONE COMPULSORY (30 MARKS)

a) Answer the following as either True or False, and justify your answer
If Aand B are 2 X 2 matrices such that det(A)=-2 and det(B)=8, then

det(24"adj(B™")) =1 (4marks)
b) Verify that the triangle with vertices A(1, 1, 2), B(1, 2, 3), and C(3, 0, 3) is a right
angled triangle. (5marks)
¢) Find the angle between X=(0,1,1,0) and Y=(1,1,0,0) (dmarks)
04 4 0
d) Leta™ =1 % é g , find det(A) (6marks)
0126
e) Findallx, y € Rsuch thatthe vectors U = (x,1,3)andV =(4,x + y,9) are
parallel. (4marks)
f) Show that if x and y are orthogonal unit vectors in R", then ||4x + 3y || = 5.
(4marks)
g) Let Xand Y be vectorsinR",suchthat|l X ||=|| Y ||. Show thatX + YandX — Y are
orthogonal vectors. (3marks)

QUESTION TWO (20 MARKS)

1 0 2
a) letA=12 1 ‘l} Find (14marks)
0 1 1
i. Coef(A)
i. det(adj(A4))
i.  A%adj(A)
b) Giventhe set § = {1,2,3}, state the inversions and the signs of its permutations
(6marks)
QUESTION THREE (20 MARKS)
a) List 5 properties of matrix determinant (5marks)
a, b o 2as 2a, 2a,
b) LetdetA =|a, b, ¢;|=—4,andB = [b3—a3 b,—a;, by—ay|,
a; bs cy c3+3b; c;+3b, c;+3b

evaluate |B| (émarks)
c) Evaluate the determinant of the matrix A via reduction to triangular form where

1 =1 Z

A= { 0 3 1] (5marks)
=1 3 L

d) Showthatifxandyarein R", then|[x +y ISl x Il +Il y (4marks)



QUESTION FOUR (20 MARKS)

a) LetAbeanon-singular 4 x 4 matrix with |A~| = 3. Find

i. [adj(A) | (4marks)
i, J%AT'Adj(A*)I (4marks)
1 2 2 3 4
b) LetA=|3 4|andB = [ 1 ; ].Find the columns of AB as a linear
1 s 3 2 1
combination of columns of A (6marks)
c) Solve the following linear system using Gauss Jordan method (6marks)

X+3y—z+w=1
2X =y =2z+2w=12
3x+y—-z+w=1

QUESTION FIVE (20 MARKS)

T
a) Find the matrix A satisfying (ZA’ =3 [_11 ﬂ) = [_21 g] (émarks)
b) Find a vector X, of length 4, in the opposite direction of ¥ = (2, 2,-1). (Smarks)
0 1 = 1 2 =1
c) Letd = [1 1 0|andB = [1 3 0 J (9marks)
g I 2 1 1 -1
i. Find B2

ii. FindCifA=BC



