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Question 1

Consider the vectors p=i+j—2k and gq=1i-3j + 12k

a) Find the unit vector in the direction of p. [4]

b) Find the angle (in degrees) between p and q. Give you answer correct to 1 d.p. (8]
Question 2

2.1 Write down a 4 x 4 matrix whose i entry is given by a;; = a—h, and comment on your

matrix. 6]

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

a) A is symmetric

o

b) A is orthogonal

bS (%)

¢) A is skew-symmetric

2.3 Consider the following matrices.

1 -2 3 1 4 .
A=14 2 1 B=|% -1, andD=( - )
2 1 4
0 1 =2 2 2
a) Given that C = AB, determine the element c¢gs. [5]
b) Find (34)7. [5]
¢) Is DB defined? If yes, then find it, and hence caleulate tr(DB). 6]

2.4 Suppose A is a square matrix. Check if the matrix B = 3(A — A7) is skew-symmnietric? [5]

Question 3
Consider
3.1 Let
B sin @ Cf)s ) ‘
—cosf sinf
Show that the det(B) = 1. [4]
3.2 Cousider
2 3
A=11 1 1
3 -1 4
Use the adjoint matrix of A to find A7, [10]



Question 4

Use the Crammer’s rule to solve the following system of linear equations

2 —y+3z =

b

3z4+y—2z = 0

oo

e —2y+z =

Question 5
a) Prove that in a vector space, the negative of each vector is unique.
b) Determine whether the following set is a subspace of R”.

¢) Prove that if x and y are orthogonal vectors in R™, then show that

[l + y[I*= |1 *+ll¥ I

|x

, if it exists.

[9]
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