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INSTRUCTIONS TO CANDIDATES:

1. Answer Question ONE and any other TWO Questions

PLEASE TURN OVER
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QUESTION ONE (30 MARKS)

(@ Find the determinants of the following matrices.

56 -4 62 -1 14

- 4au .. e ]

(i) &4 U (ii) &1 0 35 (5 mks)
€ u g2 1 -4§

(b) Solvethe following system of equations using row reduction method

X+y-z2=7
4x—-y-52 =4
2Xx+2y-32=0
(5 mks)
(c) Consider the matrix
&1 3 24
_é a
A= éO 1 19
g2 -2 0oy
i) Find the nullspace of A:
i) Write the general solution of the equation
¢ 20
Ax = g 0 3 in the form of a particular solution plus an arbitrary member of
e44
the nullspce of A. (6 mks)
(d) (i) Determine the angle between the vectors
a=2i—j+6kandb=3i+2j+k (4 mks)
(i) LetT:A2® A* belinear transformation such that
€lu & 4
elu ay Ou &0 . éxu
Tg)H = %@,T & _éo@,fmd &4 (4 mks)
&34 €5 H
(e) (i) Givena =3i+2]+4k andb =-2i + 4] —k, determinea” b (3 mks)

Page2of 4



(i) Determinethevalueof | for whichthe vectorsa=4l i+ | j—kand
b=I i+ 2j+ 2k are orthogonal (3 mks)

QUESTION TWO (20 MARKS)

(@) State and prove the Schwarz inequality
(10 mks)

(b) Theplanesx +2y + 3z =2and 2x +3y + 2z =4 intersect along line L. Find the
parametric equation of L and state its direction vector (5 mks)

(c) Assumethat Pisa particular solution to the matrix equation Ax = b and let N be the nullspace
of A. Show that the entire solution set to this equationis (P + n: nEN ). (5 mks)

QUESTION THREE (20 MK S)

(@) Consider aline whose equationisy = 3x + 2.

Investigate if this line is a vector space (7 mks)
(b) LetH= {(xy,z}2x-y-2 = oF and of K = {(x,y,2)/ x+2y+3z= 0} be subspaces of
A3. Find H I K and determine whether it is a subspace of A® (10 mks)

(c) Define the term nullspace. (3 mks)

QUESTION FOUR (20 MK S)

(@ GivenV1=(14,6), V.= (1- 1) and Vs=(- 1,5,3),
Determineif (7, 4, 2) isin Sp (v1, Vo, V3) (5 mks)

® A ®isdefined by

(b) A linear mapping T: A 3
= [2x+3z,3y+ 22,2X +5y]

T(xy.2)
(i) Find amatrix M that represents T with respect to the standard ordered basis for A*
(3 mks)
(it) Definethe vector aif aisinthe Kernel of T. (5 mks)
(iii) Determine the vectors which span the range of T. (5 mks)
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(iv) Determine the nullity of M+ (2 mks)

QUESTION FIVE (20 MARKS)

(@) When arevectorsVy, V, ----V,, said to be linearly dependent? (3 mks)

(b) Consider the subspace Sof A*® given by S= 5{(2,1,3),(- 1,2,0),(1.8,6)}

Use the casting technique to find abasis for S (12 mks)

(c) Find the dimension of the nullspace of

A= [1 2 3}
4 5 6 (5 mks)
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