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QUESTION ONE (30 MKS)

(a) (i)Define subspace of vector spaces and a basis of a vector space (2mks)

(i) Show that V, = the set consisting of all real valued continuous functions defined on
the entire real line is a vector space. (5mks)

(b) Let W={(x; x;+x3,Xx3): X1 and x5 are real numbers}. Show that W is a subspace of R3.

(4mks)
(c) Solve the system below using Gaussian Elimination with back-substitution. (4mks)
x-2y+3z =9
-x+3y =-4
2x-5y+5z=17
(d) (i) Show that the set S = {(1,1), (1,-1)} is a basis for R (4mks)

(i) Determine whether the set of vectors below is linearly independent or dependent
(5mks)

s=[o 12 YIG

(e) (i) Find the kernel of the linear transformation T: R? = R? represented by
T (%1 %2) = (x1- 2x3, 0, -X1)- (3mks)

(ii) Show that the linear transformation T: R* = R? represented by the matrix

S [cosB —sinB]
sinf  cos@
Has the property that it rotates every vector in R? counter clockwise about the origin

through angle 8 (3 mks)



QUESTION TWO (30 MKS)
(a) Use Gauss — Jordan elimination to solve the system
X+2y -2z =-3
W+ 2X-y = 2
2w +dx+y—3z =-2
w-4x-7y-z =-19 (6mks)

(b) Write the vector w = (1, 1, 1) as a linear combination of vectors in the set S, where

S= {(1f 2: 3): (01 1: 2): (-11 0: 1)} (7 mkS)
2(c) Proof that S=vy, ......... v, form a basis of vector space V if and only if every v € Vcan be
written uniquely as v =ay v; + @3 Vp +oreneees +a, Uy, : the coefficients @y @z, cccovvvveneene ,ay are
uniquely determine by the vector v. (4mks)
2(d) Proof that if W; and W, are subspaces of V then so is W; N W,. (3 mks)
QUESTION THREE (30 MKS)
(a) Let U and W be subspace of a vector space V. Show that:
(i) U + Vis a subspace of V (3mks)
(ii) U and W are contained in U + W (2mks)
(iii) U + W is the smallest subspace containing U and W; thatis U + W
=span (U, W). (2mks)
(iv) W+W=W (2 mks)
(b) Solve the system of linear equation below
x—=y+3z2=0
2x+y+3z2=0 (5mks)
(c) Proof that:
(3mks)

(i) If A is an invertible matrix, then its inverse is unique.
(i) If A, B and C are invertible matrix and AC = BC, then A=B (3mks)
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QUESTION FOUR (30 MKS)

(a) Determine whether the set of vectors S in R? islinearly independent or linearly

dependent. Where, S ={(1,2,3), (0,1,2), (-2,0,1)} (6 mks)
(b) Find the inverse of the matrix below (6 mks)
1 -1 0
A= 11 0 =l
o R e
(c) Proofthatif S ={vy, V5, ... ... ..., Uy } is a set of vectors in a vector space V, then span(S)
is a subspace of V. (4 mks)

(d) Proof that a set S = {vy, v, Vn}, n= 2, is linearly dependent if and only if at least one
of the vectors v; can be written as a linear combination of the other vectors in S. (4mks)

QUESTION FIVE (30 MKS)

(a) Solve the system ( 7mks)
u - v +2w=4
u +w=6
2u+3v+5w=4
3u+2v—-w =1

(b) Proof that if the vectors vy, Uy, .verciuinnnne. ,Vn, Wspan V and that wis a linear
combination of V1, Vg, eeiicennircenneenn, Up, theN Vg, Vojieiiiiiiennes ,Vn, Span V. (6mks)

(c) Find the kernel of the linear transformation, T: R3 — R? defined by T(x) = A(x), where
el
e (7 mks)



