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INSTRUCTIONS TO CANDIDATES:

Answer questions ONE (compulsory) and any other TWO.
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QUESTION ONE (30 MARKS)

(@) Explain what is meant by a set of vectors being linear dependent.

(b) Show whether the following vectors form a basis for
RV, =31, -4
V,=(2,56)
V,=(1,4,8)
(c) Derive thetriangle inequality

u+vT i+

(d) Find the angle betweenu=(-1, 3,4) andV =(-2. -1, 3)

(e) Consider the matrix equation

&1 3 20 U &2
é a €0 _ e,
e0 1 1y eca= &0y
€2 -2 0d & €bd

For what values of b does a solution exist? What is the solution?

QUESTION TWO (20 MARK S)

(3 mks)

(8 mks)

(8 mks)

(3 mks)

(8mks)

(@ (i) GivenH and K as vector subspaces of avector space V, show that H I K is a vector

subspace of V.

(i) Let H = {(x,y,z)|2x- y- z:O} and K = {(x,y,z)|x+2y+32:O}

(4mks)

be vector subspaces of R®. Find H I K and determine whether it is a subspace

of R,

(7mks)

(b) (i) LetV ={v,v,,--,v.} beavector spacein R®. Explain clearly what is meant by V is

linearly dependent.

(2mks)

(ii) Determine whether or not the set V = {(1,0,2,3),(4,05,6),(7,089)} inR*is
linearly independent. If not, find alinear combination that equals O. (zero).
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QUESTION THREE (20 marks)
(@ Find the general solution of the homogenous system of linear equations given below:-
X1+ 2X2 + 3X3 +X4 +X5 =0
X1—Xo—Xz+X4—X5=0
2X1+ X3+ X5=0
X+ X +X4—3x5=0

(20 marks)
(b) UseCramer’s Rule to solve the non-homogenous system of linear equations,
2y+2x=z+1
3X+2z2=8-5y
3z-1=x-2y (20 marks)

QUESTION FOUR (20 MARKYS)
(@ LetV and W betwo vector spaces. Define alinear transformation fromV into W.

(83mks)
(b) A linear transformation T: R°® R?® isdefined by
a@xub é2x -y +3zu
_ é a
geyu = ad4x -3y +6Z(J
egzgg g 6x +3y -9zf
Determine
() the standard matrix A that T represents (1mk)
(i) the rank of A (2mks)
(iii) the range of A (3mks)
(iv) the kernel of A (3mks)
(v) the nullity of A (2mks)
() LetT:R*® R* bealinear transformation such that
u é 4u
‘0 A s P -
T gﬁz ?‘J and Tg“ =Soy
u & el T e
Find
}0)
0 T gﬁxﬁ: (4mks)
eYlg
300
(ii) T 8% i (2mks)
é7 g
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QUESTION FIVE (20 MARK S)
(@ (i) Ifuandyvandtwo non-zero vectorsin 3-space, then derive the orthogonal
projection of u on v and the component of u orthogonal to v. (3 marks)

(i) If u=(3,-4,2) and v = (2,1,-2) are two vectors in 3-space then find the orthogonal
projection of u on v and the component of u orthogonal to v. (8 marks)

(iif) From your resultsin (ii) confirm that w- is perpendicular to v. (2 marks)
(b) Fromthevectorsu and v givenin (a) (ii), find u x v (1 marks)
(c)  Show that the cross product u x v is orthogonal to each vector u and v. (2 marks)

(d) Ifu, v, and w are vectors in the vector space R®, then show that ;
U+V) XxW=(Uuxw)+(VXWw). (4 marks)
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