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Instructions: Attempt Question One and any other Two Questions.

Question One (30 Marks)

a)

Find the value of A for which the matrix

3 -1 5
A= 7 6 X | issingular (4 Marks)
1 9 -4
Find the angle between the vectors A = —i +4j — 5k and B = 4i — j + 7k (4 Marks)
Find a unit vector perpendicular to the vectors in part (b) above (5 Marks)

Use Gaussian elimination method to find the solution to the linear system of equations
rT+2y+2=28
20 4+ 3y + 42 =20

dr + 2z =10 (5 Marks)
Find the value of A for which the vectors A = 2i + 37—k, B= XN+ 27 + 2k and

C=3i+ 47 + k are co-planar (4 Marks)
Given any two non-singular matrices A and B, prove that (AB)™' = B~1A~1. (4 Marks)

Given the matrices

5 —1 2 -15 9 —6
A=1]13 1 4 and B = 1 3 —14
1 4 1 11 =21 8

Find the matrix product AB hence find A™! (4 Marks)



Question Two (20 Marks)

a) Determine whether the vectors A=i+ 7] + k, B =3i— 57 + 2k and C = 2i — 2] — k are
linearly dependent or independent (4 Marks)

—

b) Given the vectors A = 41 + j — 2k and C = i — 6 — k. Find another vector B such that
AxB=CandA-B=5 (7 Marks)

c) A particle moves in space so that at any time ¢, its position is given by . =3 — 2, y = 2t* + ¢
and z = 2t — t2. Find the components of its velocity and acceleration in the direction of the
vector A = 2i — j 4 5k when ¢ = 1 (9 Marks)

Question Three (20 Marks)

a) Find the determinant of the matrix

A= 7 2 9 (2 Marks)

b) Given the matrices

-1 2 3 4 3 1
A= 1 2 2 and B=1] —11 -9 -3
4 -1 -3 9 7T 3
Compute the matrix product AB hence find the solution to the linear system of equations
dr+3y+z2=1
—1lz -9y — 32 = -2
9z + Ty + 32 =4 (7 Marks)

c¢) Use matrix inversion method to find the solution to the linear system of equations
41 + 520 + 23 =2
T1— 209 —3x3 =17
3] —x9 — 223 =1 (11 Marks)

Question Four (20 Marks)

a) A particle under the action of a constant force F=2i+ 57 — 3k is displaced from the point
(2,-3,5) to the point (1,4, —1). Determine the work done by this force (3 Marks)

b) A force F=3i-— 9 4 2k is acting at a point P whose position vector is 67 4+ j — 5k. Find the
magnitude of the moment of this force about the point Q(3,4, —5) (6 Marks)

c¢) Given that the vectors A =61+ N+ k and B = 2N+ \j — 3k are orthogonal, find the
possible values of A (5 Marks)



d) Use the method of systematic elimination to find the solution to the linear system of equations
T+2y+2=28
22 + 3y +42 =20
dx + 3y + 2z = 16 (6 Marks)

Question Five (20 Marks)

1 -1
2 -4 1
a) Given the matrices A= | 3 2 and B =
7T =5 0
-1 3
Show that AB is a singular matrix (4 Marks)

b) Use the Gaussian elimination method to find the inverse of the matrix below

1 2 1
A=1]2 -1 4 (7 Marks)
3 1 6

c¢) Use Cramer’s rule to find the solution to the linear system of equations
r+2y+3z2=—-06
—2rx+y+22=1
Jr—y+z=1 (9 Marks)



