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Question 1 (10 marks)
Consider the problem

()(E)-(a)

(a) (1 mark) Write down the row representation of this system as two simultaneous equa-
tions.

- X, 4 L= \ (Equation 1)

X+ Ay =l (Equation 2)

(b) (1 mark) Write down the column representation of the linear system as a vector
equation.

—l _ 2 {
X\ ( | )"' Agly | = (—2’> (Equation 3)
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(c) (2 marks) By visual inspection, or otherwise, find the solution of this linear system.
Remember to justify your answer (show all working).

(7)1 (3) = () > x=(})
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Question 1 continued...

(d) (3 marks) Make a clean sketch of the set of all points that satisfy Equation 1 and the
set of all points that satisfy Equation 2 in the row representation. Clearly label all important

elements of your graph.
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(e) (3 marks) Sketch the three vectors which occur in the column representation. Illustrate
in your graph how the correct linear combination solves the problem in Equation 3. Don’t

forget proper labelling.
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Question 2 (5 marks)

Find all solutions of the problem

2 1 -1 1 T 9

2.0 1 1 2= -2

4 3 -2 1 T3 10
Ty

and give your answer in vector form.
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Question 2 continued...
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Question 3 (10 marks)

(a) (2 marks) Find all values of s, € R that render the system

2I1 + X9 = 4
STy = t
inconsistent.
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(b) (2 marks) Write do

‘ . Ler seis 1
wn a matrix A € R3*? and a vector b € R? such that z = < 0 )

is a solution of the linear system Ax = b.

A
= |2 & b=]2 ] * el of A
A 3 ¢ .

2 ¢ ™S\ =\ p
\ ) 1 » P

(c) (1 umark) A general linear system Az = b has either no solution, a unique solution or
infinitely many solutions. What about linear systems of the form Az = 0 and why?
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Question 3 continued...

(d) (3 marks) Consider the five vectors

il 2

4 6 9
0 E) 5 7 | 10

Uy = 0 ) Ug = 0 ) Uz = 0 ) Uy = @ ) Us = 11
0 0 0 0 12

Are these vectors linearly independent? Do they span the space R*?
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(e) (2 marks) Let ay,as € R? be linearly dependent. Show that span (ay, as) # R2.
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