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This paper contains TWO sections. Attempt ALL questions from Section A and any
THREE questions from Section B

SECTION A: Answer ALL questions in this section [40]. \

Attempt ALL questions from this section [40 MARKS]
A1l. Define the following; I

(a) Singular matrix, 2
(b) Diagonal matrix, 2
(¢) Equal vectors. 2

A2. Find the equation of the plane passing through the points P (1,2, —1), P»(2, 3, 1),
and P;(3,—1,2). 4]

A3. Prove that if B and C are both inverses of the matrix A, then B = C. 4] |

A4. Verify that if AX = 0 is a homogeneous linear system of m equations in n

unknowns then the set of solution vectors is a subspace of R". 5]
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A5. Use Gauss-Jordan elimination to solve the following system of linear equations

—23:3 " B 7:125 = 12,
2.’1?1 + 41132 = 101:3 22 61?4 + 121175 28,
2271 i 4.‘11‘2 = 5:173 6.'134 == 5&'?5 —1.

6]

A6. Let U = {(z,y,2) € R®|z,y,z € R}, V = {(2,y, 2) € R*|z + 2yz = 6} and
W = {(a+b,a*,a —b) € R3|a,b € R}. For each of the following vectors, decide
which (if any) of U,V or W the vector is in;

(EL) (""2!113)1 B
(b) (3:50). 4

A7. Determine which of the following lists of vectors are linearly independent or not.

(a) {(1, 3)}, 2
(b) {(1,0,0,0,0),(1,1,0,0,0),(1,1,1,0,0), (1,1,1,1,0), (1,1,1, 1, 1)}, [2
(c) {(4, 8, 12), (1.5, 1, 0.5), (4, 2, 6)}, 3

SECTION B: Answer THREE questions in this section [60].

Answer any THREE questions from this section [60 MARKS]

B8. (a) Find the area of the triangle having vertices A(1,0,1), B(0,2,3), and C(2,1,0). [5]
(b) (i) Show that

up Uz ug
u-(vxw)=|uv v U3
w W2 Ws

(ii) Hence calculate the scalar triple product u - (v X w) of the vectors
v=>5i+2j— 7k, w=3i-9j, and u=1+4j+ 8k. 2]

(¢) Given two planes z + 2y —2z =3 and 2z +4y — 42 =7,

(i) show that the two planes are parallel. 2]
(ii) Find the distance between the two planes. 3
(d) Find the acute angle between the plane x —y — 3z = 5 and the line z = 2 — ¢,
y = 2t, z = 3t — 1 to the nearest degree. 5]
S| B R I
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B9.

B10.

B1l.
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(a) Use elementary matrices to compute the inverse of matrix

1 1 =2
H=|0 1 1
0 -1 3
[10]
(b) Consider the following system of equations,
w+z+2y = a,
r+y+2z = 0,
w+zr+3y+3z2 = 0,
2x + 5y + bz = 3.
(i) find the values of a and b for which the system has a unique solution, 5]

(ii) and find the point(s) (a, b) such that the system has at least two solutions. [5

(a) Define a vector space. 8]

(b) Let V = R? and define addition and scalar multiplication operations as follows; |

If u=(u;,us) and v = (vy, v2), then define u + v = (u; + vy, us + v5) and if k is
any scalar, then define ku = (ku,,0). Show that V' is not a vector space with the
stated operations. 4]

(c) Prove that if W is a set of one or more vectors from a vector space V, then W is

a subspace of V if and only if W is closed under addition and closed under scalar
multiplication. 5
(d) Show that a line through the origin of R® is a subspace of R®. 3| |

(a) Express v = (3,7, —4) in R® as a linear combination of the vectors v; = (1, 2, 3),

vi= (243,71, vi=(3,5,86). 4]
(b) Prove that if S = {vy,va,---,v,} is a basis for a vector space V, then every
vector v in V can be expressed in the form v = ¢; vy +cave + - - - + ¢, v, in exactly
one way. 5]
(c) Find the basis and dimension of the subspace V' = {x € R*|Ax = 0}, where
1 1 -2 4
A=12 2 =3 1
3 3 —4 -2

(d) Let U be the subspace of R* spanned by vectors u; = (1,-2,5, —3),
u; = (2,3,1,—-4), uz =(3,8,-3,-5).
(i) Find a basis for U, and 4]
(ii) extend the basis to a basis for R*. 2]

END OF QUESTION PAPER
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