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Question 1

1.1 State whether each of the following statements is true or false. Justify your answer.

a) If a, b and c are any three vectors in R?, then a-(b+c)=axb+a xc. 2]
b) jxi=k [3]
c) If AB and BA are both defined, then A and B are square matrices. (3]
d) If matrix A has a column of all zeros, then so does AB if this product is defined. [3]
e) The expressions tr(AT A) and tr(AAT) are defined for every matrix A. 2]
f) The sum of two diagonal matrices of the same size is also a diagonal matrix. (3]
1.2 Given that u = ai + 5j — v/7k and |u| = 9, find the possible values of the scalar a. [4]

1.3 Determine the area of parallelogram whose adjacents sides are a = 2i — 4j + 5k and b =

i— 2j — 3k. Leave your answer in surd form. (5]

Question 2

th

2.1 Write down a 4 x 4 matrix whose ij** entry is given by a;; = ;Jlﬁ, and comment on your

matrix. 6]

2.2 Let A be a square matrix. State what is meant by each of the following statements.

a) A is symmetric (2]
b) A is orthogonal 2]
c) A is skew-symmetric 2]

2.3 Consider the following matrices.

1 -2 3 1 4 12 3
A=14 2 1|, B=|3 -1], andD:( )
2 1 4
0 1 -2 =2 2
a) Given that C = AB, determine the element css. [4]
b) Find (34)7. [3]
c) Is DB defined? If yes, then find it, and hence calculate tr(DB). [6]

2.4 Suppose A is a square matrix. Check if the matrix B = 3(A4 — AT) is skew-symmetric? [5]



Question 3

1 2 1
Consider the matrix B=| 3 -2 —4

2 3 -1
a) Is B invertible? If it is, use the Gauss-Jordan Elimination method to find B™L. (12]
b) Find det (((2B)~1)7). 4]

Question 4

Use the Crammer’s rule to solve the following system of linear equations, if it exists.

20 —y+3z = 2
3z+y—2z = 0
20 —2y+z = 8

Question 5
a) Prove that in a vector space, the negative of each vector is unique. 9]
b) Determine whether the following set is a subspace of R3.
S={(a,b,c) eR*la+b+c=0}

[12]

S%]



